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PART II, 


‘General and Physical Chemistry. 


The Band Spectrum of Mercury. Ernst Lies (Zeitsch. wise. 
Photochem., 1912, 11, 349—375).—The banded spectrum of mercury 
is readily obtained when the uncondensed discharge from an induction 
coil is passed through a discharge tube in which mercury is distilled 
from one end to the other. In addition to the bands described by 
Eder and Valenta, which are situated at the more refrangible end of 
the spectrum, the author has observed other bands stretching from 
the green to the red end. These bands appear to be of an inter- 
mittent character, and although visual observations indicate that 
their structure is similar to that of the bands at the violet end of the 
— it has not been possible to obtain satisfactory photographs 
of them. 

Wave-length measurements have been made in the case of four of 
the more refrangible bands, and the band structure thus indicated is 
discussed in reference to the formule of Deslandres and Ritz, In 
neither case do the calculated frequencies agree satisfactorily with 
those corresponding with the series of lines actually observed in the 
banded spectrum. H. M. D. 


Magnetic Resolution of the Spectra of Nickel, Cobalt, 
and Iron. (Mile.) I. M. GrarrpyK (Arch. Néerland, 1912, [iiiA], 2, 
192—220).—The resolution of the lines which occurs when a 
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magnetic field is applied has been investigated in a quantitative 
manner. For iron, the spectral region examined extends from 
A=4500 to A=6500, for nickel from A=2300 to \=6300, and for 
cobalt from = 3300 to\=4200. If H denotes the strength of the 
applied field, then dd/\*H affords a measure of the magnetic 
resolution, and if this is plotted against the number of the resolved 
lines, a curve is obtained which represents the frequency with which 
a given effect is produced. The great majority of the lines give rise 
to triplets, but the quantitative data afford no evidence of the 
existence of definite series of lines. In regard to the above-mentioned 
frequency curves, which are very irregular in character, there appear 
to be maxima for values of d\/A?H equal to 10°75 and 14:25 x 10-8 
in the case of iron, and when this quantity is equal to 10°50, 11-00, 
and 1325x1015 in the case of nickel. Between these values and 
the normal resolution of 9°4x10~15 there appears to be no simple 
connexion. The frequency curve for cobalt shows no very pronounced 
maxima. H. M. D. 


Normal and Anomalous Zeeman Effects. FriepricH PascHEN 
and E. Back (Ann. Physik, 1912, [iv], 39, 897—932).—The resolution 
brought about by a magnetic field has been examined in the case of 
certain oxygen, helium, hydrogen, lithium, sodium, and potassium 
lines. The observations are discussed with reference to the general 
relationships which have been found in connexion with the magnetic 
resolution of series lines. H. M. D. 


A New Proof of the Existence of Molecules. V. Nis 
PIHLBLAD (Zettsch. physikal. Chem., 1912, 81, 417—430. Compare 
A., 1909, ii, 277, 561, 723; 1910, ii, 946).—A continuation of the 
work of Svedberg and Pihlblad, Colloidal solutions, suspensions, and 
molecular solutions of coloured dyes were made containing particles 
of varying sizes, and the light absorption investigated. The 
substances used were aniline blue-2B, indophenol-P, azobenzene, 
Bordeaux-R, and fast-red-A. The methods adopted for varying the 
size of the particles were: (1) addition of alkali, (2) addition of a 
protecting colloid (for example, rubber), (3) progressive mechanical 
sub-division, and (4) ageing the solutions. It is shown that here as 
in the former work (loc. cit.) that the light absorption curves of the 
disperse systems approach those for molecular solutions as the size 
of the particles is decreased. With increasing size of the particles 
the absorption curves show a flattening. J. F.S. 


Relationship between Fluorescence and Chemical Con- 
stitution. Jonannes Sark (Zeitsch. LHlektrochem., 1912, 18, 
1011—1014).—Polemical, and contains a survey of the publications 
of H. Kauffmann made at the “Deut. Bunsen-Ges. Vers.” held at 
Karlsruhe (iéid., 481). The author opposes the view that fluorescence 
is a property depending in any way on molecular constitution, and 
cites evidence to show that it is rather an atomic property. The 
interpretation of the luminous effects obtained, by Kauffmann, in 
gases by the use of Tesla oscillations is adversely criticised. 

J. F.S. 
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A New Method for Examining Optically Active Compounds: 
Anomalous Dispersion. Lxko A. Tscnucary (J. pr. Chem., 1912, 
[ii], 86, 545—550).—A criticism of Deussen’s work (A., 1912, ii, 510, 
1020) on this subject. 

The author refers to his own investigations, and points out that he 
has previously proposed that the rotatory dispersion of optically active 
compounds may be utilised for their analysis. F. B. 


The [Chemical] Efficiency of Light Energy. Fritz Weicert 
(Zeitsch. wiss. Photochem., 1912, 11, 381—394).—The author has 
collected and examined the available experimental observations 
relating to the chemical efficiency of the light which is absorbed in 
photo-chemical reactions. The values of the photochemical yield for 
the various reactions are summarised in the following table : 


Percentage yield estimated. 
A 


Thermo- Thermo-. 
Photochemical reaction. chemically. dynamically. 


Carbon dioxide assimilation ............ 98 and 14—20 — 
Anthracene ——> dianthracene 4°5 
Sy ——P S, A _— 
Decomposition of ammonia ............ , 0—2 
Formation of ozone ‘ r+ i | 


H. M. D. 


Photo-electric Action of the Extreme Ultra-yiolet on 
Water, Aqueous Solutions, and Ice. W. Oxnotensky (Ann. Physik, 
1912, [iv], 39, 961—975).—Experiments are described which show 
that water is photo-electrically sensitive to ultra-violet rays of very 
short wave-length. The ultra-violet light was obtained from the 
spark discharge between aluminium electrodes, and by the inter- 
position of screens of fluorspar, quartz, air, calespar, glass, and 
gypsum, it was possible to eliminate portions of the ultra-violet 
spectrum in a series of stages. In this way it has been found that 
the most active rays are those of the extreme ultra-violet region in 
the neighbourhood of X=130 pp. For this group of rays, the photo- 
electric activity of water is about 1/400th of that of cupric oxide. 
As the wave-length increases, the exciting power of the rays falls off 
very quickly, and vanishes completely when \ exceeds 202°5 pp. 

The addition of small quantities of acids, bases, and salts has no 
appreciable influence on the photo-electric activity of water. In 
larger quantities, chlorides diminish the effect, whilst sulphates, 
carbonates, and nitrates increase it. The presence of the dissolved 
salts also causes a displacement of the spectral position of the rays 
which exert the maximum effect. 

Ice is much more photo-electrically sensitive than water. For the 
unfiltered rays from the aluminium spark discharge, its activity is 
about 0°7 of that of cupric oxide, and for the group of rays in 
the neighbourhood of A=180 yy, it surpasses cupric oxide in its 
Sensitiveness. Experiments with hoar-frost show that this behaves 
very similarly to ice. 

1—2 
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The meterological significance of the observations is referred to. 
H. M. D. 


Photo-electric Effect of Some Compounds. R. 8S. WiLtows 
(Phil. Mag., 1912, [vi], 24, 891-—-892).—According to Hughes (A., 
1912, ii, 880), dry zinc chloride shows no photo-electric activity, 
although photo-electric currents of considerable intensity are obtained 
with the moist substance. This observation is probably connected 
with the fact that the moist halogen salts of zine emit large quantities 
of positive and negative ions when heated to 300°, whereas the dried 
salts are inactive (compare Garrett, A., 1907, ii, 524). The halogen 
salts are evidently unstable, and ultra-violet radiation in presence of 
moisture represents one of several agents, the action of which suffices 
to bring about decomposition. H. M. D. 


Inversion of Sucrose by Ultra-violet Rays. Henri BIerry, 
Victor Henrt,and AtBert Ranc (Compt. rend., 1912, 155, 1151—1153. 
Compare A., 1911, i, 524).—A claim for priority over Berthelot and 
Gaudechon (compare A., 1910, ii, 813; 1912, ii, 1120) for the discovery 
of the inverting action of ultra-violet rays on sucrose, the inversion 
being a direct result of the action of these rays. W. G. 


Photolysis of Different Classes of Sugars by Ultra-violet 
Light. Danie, Bertaetot and Henai Gaupecnon (Compt. rend., 
1912, 155, 1153—1156. Compare A., 1912, i, 750; ii, 715, 1120).— 
The simple sugars can be divided into four classes according to their 
resistance to light; the ketoses are attacked by ultra-violet rays 
(A>0°30,), the aldoses by the rays (A=0°30 to 0°25), the straight- 
chain polyhydric alcohols by rays (A=0°25 to 0°20u), and the ring 
polyhydric alcohols only by the extreme ultra-violet rays (A>0°20,). 
With light of slow vibrations, producing the first stage in the action, 
the liquid remains neutral, and does not reduce Fehling’s solution in 
the cold. Then, with more rapid vibrations, decomposition increases, 
the liquid becomes acid, and carbon dioxide can be detected in the 
gaseous products; the amount of hydrogen evolved increases, the 
solution begins to reduce Fehling’s solution in the cold, and finally 
methane is liberated. The volumes of carbon monoxide and hydrogen 
evolved in the first stage always bear a simple ratio to one another. 
The results of a series of comparative experiments are given, and it is 
found that, in the case of the ketoses, the solid sugars as well as their 
aqueous solutions undergo decomposition. W. G. 


Secondary y-Rays Hxcited by the B-Rays of Radium. Frep- 
ERICK Soppy (Phil. Mag., 1912, | vi], 24, 892).—Remarks on Chadwick’s 

per (A., 1912, ii, 1025) calling attention to a prior publication 
(A., 1910, ii, 474). F. 8. 


The Energy of the Groups of £-Rays from Radium. Ernest 
RourHerrForD (Phil. Mag., 1912, [vi], 24, 893—894).—In the paper by 
the author (A., 1912, ii, 1024) the energy of the 8-particle was calcu- 
lated from the formula 7 = 4m,C? (6?/ ,/1 —- B?), where m, is the “ slow- 
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speed mass,” C the velocity of light, and 8 the ratio of the velocity of 
the B-particle to that of light. The correct formula should have been 


E=m,C*(1/,/1 - 8?)-1, which nearly agrees with the former for small 
values of 8, but departs widely as B approaches unity. The p#,+qE£, 
relation of the former paper holds with the new formula; only £, and 
E, have new values, namely, #, = 1°12 x 10'%e, and Z,=0°356 x 10¥e ; 
p has values between 0 and 9, and q between 0 and 2. The twelve 
lines between Nos. 21 and 9 fit in, with the exception of No. 11. For 
lines Nos. 1 to 8, there is an approximately constant energy difference, 
E,=0°173 x 10", which is nearly $#,. These lines are due probably 
to radium-Z, whilst line No. 9 may be due to either -Bor-C. The 
calculated energy required to excite characteristic X-radiation in an 
atom of atomic weight 214 is for the “ K” type 1:27 x 10!%e, and for 
the “‘Z” type 0°19 x 10!%e ergs, numbers which do not greatly differ 
from the values of Z, and £,. F.S. 


The Ratio of the Intensities of the Hydrogen Canal Ray 
Lines. Fritz LunkENHEIMER (Ann. Physik, 1912, [iv], 39, 1071).— 
In reference to Stark’s criticism of the results obtained by the author 
(A., 1911, ii, 950), it is pointed out that these have been confirmed by 
Vegard (Ann. Physik, 1912, |iv], 39, 111). H. M. D. 


Luminosity of Gases under the Influence of Cathode 
Rays. II. Ernst Geurcke and R. Seexicer (Ber. Deut. physikal. 
Ges., 1912, 14, 1023—1031. Compare A., 1912, ii, 517).—An 
improved form of apparatus is described for the study of the lumin- 
osity of gases subjected to the action of cathode rays of gradually 
diminishing velocity. The effect of the alterations which have been 
made is to increase the length of the path over which the cathode 
particles give rise to characteristic luminosity from a fraction of a 
millimetre to several millimetres. The colour effects obtained with 
nitrogen, hydrogen, helium, argon, mercury, carbon monoxide, and 
coal gas are described. In general, three differently coloured regions 
of luminosity are discernible, the best results being obtained in the 
case of hydrogen, whilst the regions are least sharply differentiated 
in helium. The spectra of the different regions have been examined 
for hydrogen, nitrogen, helium, and mercury, and these observations 
indicate that the colour changes brought about by the action of the 
retarded cathode rays are dependent on the specific characters of the 
luminous particles. 

By comparison of the above luminous effects with those found in 
the positive column of the glow discharge, it is found that the sequence 
of colours is not always the same, although in many cases the individual 
colours are identical. H. M. D. 


Spectra of Low Potential Discharges in Air and Hydrogen. 
Gorpon S. Funcuer (Physikal. Zeitsch., 1912, 13, 1137—1142).—An 
examination has been made of the spectrum of the light emitted by 
the action of slowly moving cathode rays on the molecules of nitrogen, 
hydrogen, and oxygen. With a sufficiently hot Wehnelt cathode, with 
the electrodes about 5 cm. apart and a gas pressure of about 0°] mm. 
of mercury, it has been found that discharge may be effected when the 
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potential difference amounts to 20 volts in the case of hydrogen, 
27 volts in air, and 45 volts in oxygen. The spectra of the low 
potential discharge are compared with those obtained in the case of high 
speed cathode rays. The observations with air indicate that the small 
speed cathode rays give rise only to the emission of the positive 
nitrogen bands. Between 30 and 50 volts the relative intensity of the 
negative bands increases, however, very rapidly with the energy of the 
exciting rays, and at higher potentials the intensity becomes much 
greater than that of the positive bands. The difference in the 
behaviour of the two kinds of rays may be due to the more complete 
penetration of the molecules by the high speed rays. As an alter- 
native explanation it is suggested that the positive bands are emitted 
by molecular aggregates which are dissociated by the high speed, but 
not by the low speed rays. 

Similar differences are found when the low and high potential dis- 
charge spectra are compared, and the intensities of different lines in 
the two spectra are shown in a comparative table. H. M. D. 


The Emission of Negative Corpuscles by Certain Salts 
which have Previously been Subjected to [Cathode] Rays. 
M. Voumer (Zeitsch. Hlektrochem., 1912, 18, 1086 —1090).—The author 
has repeated the experiments of Henriot (Ann. Chim. Phys., 1912, 
[ viii], 26, 134) and finds that he is unable to confirm them, whilst at the 
same time the work of McLennan is confirmed (A., 1902, ii, 297). 


The power of emitting negative corpuscles, after treatment with 
cathode rays, is restricted to comparatively few salts, including 
K,SO,, Na,SO,, Li,SO,, CaSO,, BaSO,, and SrSO,, whilst amongst 
those examined which did not possess this property are KOI, 
KBr, KI, BaCl,, KHSO,, Na,SeO,, (NH,),SO,, MgSO,, K,Cr,0,, 
KCN, CaO, and CaS. The author directs attention to the fact that, 
whereas McLennan (loc. cit.) got an effect with the alkaline earth 
sulphides amounting to one-fifth that obtained with K,SO,, he was 
unable to obtain any effect whatever, and he suggests that the sulphides 
used by McLennan contained sulphate. The rate at which the 
emission of corpuscles falls off does not follow the simple exponential 
law, but it is found to agree very well witb an empirical law of 
Becquerel (Za lumiére, p. 295) for the decrease of phosphorescence. 
J"(c+t)=c, in which » has value lying between 4 and 1. An 
hypothesis is propounded to explain the action; it assumes that a 
decomposition of the salts is brought about by the cathode rays. Two 
cases are differentiated : (1) in which the components are driven apart 
and remain as isolated entities in the mass of the substance ; (2) in 
which the components remain within the spheres of influence of one 
another. In the latter case the components combine instantaneously 
as soon as the rays are stopped and emit at the same time a negative 
corpuscle, whereas in the former case the components can only recom- 
bine as diffusion brings them within the spheres of influence of one 
another, and this would naturally occur more quickly, and con- 
sequently a more rapid emission of corpuscles would occur, at higher 
temperatures. The hypothesis certainly fits the experimental facts. 
J. FS. 
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Effect Produced by a Magnetic Field on Ionisation 
Currents. Wittiam Duane (Le Radium, 1912, 9, 342—347).— 
Experiments on the effect of magnetic fields on the movements of ions 
have been carried out with a view to deciding whether positive electrons 
exist in ionised gases. A narrow pencil of a-rays from a thin-walled 
tube of radium emanation passed between the plates of an ionisation 
chamber, placed between the poles of a magnet, such that the lines of 
force were normal to the path of the rays and to the electric force 
between the plates. The whole apparatus was capable of being 
exhausted very perfectly, so as to increase the free paths of the ions. 
There is always an enormous difference in the effect of the magnet on 
the positive and negative currents. For the currents carried by the 
negative ions the field diminishes the current even at pressures of 
several cm. of mercury, whilst at 0°06 mm., both in hydrogen and air, 
a field of a few hundred gausses reduces the current to a small fraction 
of 1%. For the positive current in air no effect is detectable at 
pressures above 0°03 mm. At pressures of a few thousandths of a 
mm. and an electric field not above 10 volts, a magnetic field of 
1000 gausses diminished the current perceptibly in air, but, with an 
electric field of 25 volts, even a magnetic field of 2600 gausses 
produced no effect. 

In hydrogen the effect of the magnetic field is more marked. From 
Sir J. J. Thomson’s theory an estimate of the mass of the ions is 
formed from the experiments, although a precise measurement of e/m is 
not possible. All the negative ions are corpuscular, and none of them 
can be formed by the separation of a molecule into oppositely charged 
parts of molecular order of magnitude. In air the value of e/m for the 
positive ion is less than 740 and 500 in two experiments, which is in 
agreement with the view that the ions are atoms and molecules of 
oxygen and nitrogen, for which the values of e/m would be 612, 700, 
306, and 350, assuming unit charge. For hydrogen the numbers are 
much greater than for air, and a large proportion have values for e/m 
greater than 700. F. 8. 


The Chemical Action of Penetrating Radium Rays. III. 
The Influence of the Penetrating Rays on Some Inorganic 
Compounds. Anton Kaman (Monatsh. 1912, 33, 1329—1359. 
Compare A., 1912, ii, 522).—Under the influence of the penetrating 
radium rays the following reactions have been observed. Ferric 
sulphate is reduced, the reduction being considerably increased in the 
presence of sucrose (compare Ross, A., 1906, ii, 512). The formation 
of hydrogen peroxide from water takes place both in acid, neutral and 
alkaline solutions, the amount formed being greatest with acidified and 
least with alkaline water. No difference is observed whether the 
vessel containing the water be coated with paraffin or not. 

In sulphuric acid solution, potassium bromide is decomposed with 
the liberation of bromine. The velocity of decomposition does not 
increase in direct proportion to the increase in concentration of the 
bromide or acid, since when the concentration of either the salt or the 
acid is increased ten-fold, the velocity of decomposition is only in- 
creased by about one-half. Under similar conditions, the rate of 


rs 
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liberation of bromine from solutions of potassium bromide is only 
about one-twentieth to one-hundredth of that of the liberation of 
iodine from solutions of potassium iodide (compare A., 1912, ii, 522), 
when the action of any hydrogen peroxide which may be formed is 
neglected. Any formation of hydrogen peroxide would lead to too 
great a difference in the observed rates of decomposition of solutions 
of potassium iodide and bromide. T. &. P. 


The Chemical Action of Penetrating Radium Rays. IV. 
The Influence of the Penetrating Rays on Some Organic 
Compounds and Reactions. Anton Karman (Monatsh., 1912, 
33, 1361—1377).—The influence of the penetrating radium rays has 
been studied in the following cases: the catalytic action of hydro- 
chloric acid on the velocity of esterification of benzoic acid, either in 
absolute or aqueous alcoholic solution, is not affected, from which the 
conclusion may be drawn that there is also no effect on the dissocia- 
tion of alcoholic hydrochloric acid. 

The formation of acid from o-nitrobenzaldehyde is accelerated, 
both in alcoholic and benzene solution; the increase in the rate 
of reaction with increasing concentration of the aldehyde is hardly 
appreciable. 

Neither in ethereal nor in alcoholic solution have 100 mg. of 
radium chloride any action on p-benzoquinone, nor is the light 
reaction accelerated. 

Solutions of oxalic acid are not affected at 25°, but the rate of 
inversion of unsterilised solutions of sucrose is accelerated, the accelera- 
tion increasing with increasing length of time of the experiment. 
Acid is formed by the action of the rays, and the extent of the 
inversion corresponds approximately with the amount of acid formed. 
The growth of mould in unsterilised sucrose solutions seems to be 
favoured by the action of the rays. oe Oh. 


Evidence that Sodium belongs to a Radioactive Series of 
Elements. F. C. Brown (Le Radium, 1912, 9, 352—355).—The 
term “radioactive element” is employed to include, not only elements 
undergoing atomic disintegration, but also the products of such 
disintegration, such as helium, and the attempt is made to show from 
geological evidence that sodium is a member of a radioactive series. 
The data derived from the quantities of lead and of helium in radio- 
active minerals give estimates of the age of these minerals greatly in 
excess of the estimate, between 6°5 and 10 x 10’ years, derived from the 
quantity of sodium in the ocean. Accepting the higher estimate from 
radioactive data, the small quantity of sodium can be explained by 
supposing either that a parent of sodium exists in the earth, but not 
in the ocean, or that the sodium in the ocean, in absence of its parent, 
is in process of diminution by disintegration. The hypothesis explains 
the fact that there is a great relative excess of chlorine over sodium 
in the ocean, whereas in the rivers the opposite is the case. ‘he 
parent of sodium is to be sought among those elements more abundant 
in the earth than in ocean deposits. F. 8. 
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Radioactivity of the Springs at Vichy and Other Places. 
A. LasorpE and Apo.tpHe Lepare (Compt. rend., 1912, 1565, 
1202—1204. Compare Curie and Laborde, A., 1904, ii, 461; 1906, 
ii, 515).—The authors have measured the radioactivity of the waters 
and gases from eight springs at Vichy, and springs at several other 
sources, and have also determined the quantity of radium in the 
deposits and residues from evaporation of these waters, the results 
being tabulated. The deposits from a number of the springs were 
further examined for thorium, it being absent in four cases and in 
two cases present to the extent of 0°11 to 0.50%, or about one hundred 
times more that in the common rocks. W. G. 


The Action of the Silent Electric Discharge on a Mixture of 
Hydrogen and Titanium Tetrachloride. I. F. Béck and Lupwie 
Moser (Monatsh., 1912, 33, 1407—1429).—Pure dry hydrogen is 
passed through titanium tetrachloride, and the gas, charged with the 
vapours, is submitted to the action of a silent electric discharge in 
a specially designed apparatus. At the ordinary temperature the 
walls of the apparatus became coated with a dark brown deposit, the 
reactions of which showed it to contain titanium trichloride, although 
it was not the pure substance, containing also some tetrachloride. In 
different experiments the composition of the deposit varied considera- 
ably, but on heating in a vacuum at 100° the tetrachloride could be 
distilled off, leaving the trichloride as a brown substance, in which 
the tetrachloride had been probably occluded. This brown substance 
is probably a labile, allotropic form of the ordinary violet titanium 
trichloride, since it changes into the latter when heated at 150—200° 
in a vacuum. 

For experiments at temperatures above 200°, neither glass nor 
porcelain apparatus could be used, since the electric discharge pene- 
trated them. An apparatus was, however, designed in which the solid 
dielectric consisted of mica, which was wrapped in thin sheets round a 
glass tube. This could be used for temperatures between 200° and 
400°, but not higher; at these temperatures the pure anhydrous 
violet trichloride was obtained, the stable modification apparently 
having no tendency to occlude the tetrachloride. T. 8. P. 


The Glow Discharge in Very Pure Gases. Grorca GEHLHOFF 
(Ber. Deut. physikal. Ges., 1912, 14, 960—969).—Experiments are 
described which show that the stratification of the positive glow which 
occurs in the passage of the discharge through nitrogen and the inert 
gases is dependent on the presence of traces of impurities. When 
these are removed, the positive glow is continuous. In the case of 
hydrogen, the formation of strata cannot, however, be eliminated by 
purification of the gas, and the phenomena would therefore appear to 
depend in the case of the pure gases on the electrical character of the 
gas molecules. 

The changes which occur in the discharge potential and in the 
cathode potential when a discharge is passed through a tube contain- 
ing potassium vapour have been found to be due to the purification of 
the residual gas by the alkali metal and to the covering of the cathode 
with a layer of metallic potassium. H. M. D. 
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An Attempt to Determine the Dielectric Cohesion of a 
Rare Gas, with Small Quantities of Material. Epmonp Bovurty 
(Compt. rend., 1912, 155, 1207—1208. Compare A., 1911, ii, 458),— 
By slightly altering his apparatus, the author has been able to make 
measurements on 5—6 c.c. of gas instead of the 200 c.c. ordinarily 
required. The relation of the apparent value, 3, so obtained to the 
true value, 4, for the dielectric cohesion is given by B=1°1656+6, 
which calibration with helium, neon, and air shows to be applicable 
from 6=7 to b=419. Provided that the volume of the gas is not too 
small and that the pressure is sufficiently great, the value, y, of the 
field capable of producing visible illumination in the gas is a linear 
function of the pressure. The apparatus can be used in following the 
stages of purification of a rare gas. W. G. 


Electrical Resistance Measurements of Mixtures of Copper 
and Mercury. A. P. Scuizicuer (Zeitsch. Hlektrochem., 1912, 18, 
998—1000).—The alloys examined were made in the first series of 
experiments by threading a number of amalgamated copper wires 
through a long glass tube, the spaces between the wires being filled 
with mercury. In this way an alloy, in which the two components 
could be regarded as arranged like separate wires in close contact, was 
imitated. The results show that for alloys in which the components 
are longitudinally arranged, the resistance is a linear function of the 
volume composition. In the second series the alloys were imitated by 
placing a number of short pieces (1 cm.) of amalgamated wire into the 
tube and filling the interstices with mercury. This arrangement 
represents a more or less fine-grained crystalline alloy. The results 
show that the relation between the volume composition and the con- 
ductivity in a linear one, but it is regarded as unlikely that such a 
relationship will hold for the resistance. J. F.S. 


Electrical Conductivity of Copper-Tin Alloys (a Cor- 
rection). R. Lepoux (Compt. rend., 1912, 155, 1249).—A correction 
of two temperature-coefficients for Cu—Sn alloys, the values of which, 
as given in a previous paper (compare A., 1912, ii, 727), were incorrect, 

W. G. 


Variation of the Conductivity of Aluminium Anode 
Films with Temperature. G. E. Batrsto (7rans. Faraday Soc., 
1912, 8, 232—252. Compare A., 1912, ii, 123).—Further experi- 
ments with aluminium anode films confirm the exponential law of 
variation of conductivity with temperature, i= Ae**, the value of a 
being independent of the time of formation, the concentration of the 
electrolyte, and the nature of the cation, whilst A depends on these 
factors. The value of a varies with the anion, and serves as a measure of 
the equivalent of the anion. The conductivity of a film is about constant 
for voltages up to about one-half of the voltage of formation, and 
rapidly increases at higher voltages. At temperatures above 60°, the 
current-voltage curves have a maximum at a voltage below that of 
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formation. When log‘ is plotted against 6, the cooling curve lies above 
the heating curve, but becomes parallel with it. OC. H. D. 


Relative Electrical Conductivity and Ionisation of Aqueous 
Solutions of Hydrogen Chloride between 18° and 81°. JosEepxH 
A. MuutEr (Bull. Soc. chim., 1912, [iv], 11, 1001—1006. Compare 
A., 1911, ii, 266).—The conductivity of aqueous solutions of hydrogen 
chloride has been determined at 18°, 51°, and 81°, the concentrations at 
the first temperature being accurately determined and those at the 
higher temperatures deduced from the coefficients of expansion of the 
solutions employed. In each case,a solution of maximum conductivity 
was observed, the molecular concentrations of which expressed with 
respect to the concentration of acid at 18° were respectively, C,,=5°77 
at 18°, C,,=5°88 at 51°, and C,,=5°98 at 81°, corresponding approxi- 
mately with 19°6 grams of hydrogen chloride in 100 grams of solution. 
The ionisation of aqueous solutions of hydrogen chloride was found to 
diminish rapidly with increasing concentration of acid, but, for a 
definite concentration, to vary but little with the temperature. 

H. W. 


Conductivity, Temperature-coefficients of Conductivity, 
and Dissociation of Certain Electrolytes in Aqueous Solution 
at 35°, 50°, and 65°. S. F. Howarp and Harry C. Jones (Amer. 
Chem. J., 1912, 45, 500—536).—In continuation of earlier work 
(Hosford and Jones, A., 1911, ii, 960; Winston and Jones, A., 1911, 
ii, 961), conductivity measurements have been made at 35°, 50°, and 
65° of aqueous solutions of sodium ferrocyanide, potassium carbonate, 
potassium permanganate, dipotassium hydrogen phosphate, potassium 
sodium sulphate, potassium chromium sulphate (violet and green), 
potassium nickel sulphate, ammonium chromium sulphate (violet and 
green), calcium bromide, calcium chromate, zinc nitrate, zinc acetate, 
lead chloride, lead acetate, nickel acetate, uranyl chloride, uranyl 
nitrate, uranyl sulphate, uranyl acetate, hydrochloric acid, nitric acid, 
and sulphuric acid. The molecular conductivities, temperature- 
coefficients, and percentage dissociation are tabulated. 

Jones and MacKay (A., 1897, ii, 396) found that the conductivities 
for certain of the alums were not constant, but changed with time. 
This explains certain discrepancies between some of the results of the 
present investigation and those obtained in the earlier work. It has 
been found that the time factor for hydrolysis is greater for con- 
centrated than for dilute solutions, and that the temperature has but 
little effect on it. The observation that salts containing large amounts 
of water of crystallisation have large temperature-coeflicients is con- 
firmed. In the case of salts which do not undergo hydrolysis, the 
temperature-coeflicients increase with dilution. The violet forms of 
ammonium and potassium chrome alum have smaller conductivities 
than the green forms, but the difference becomes less at higher 
temperatures. In several instances, hydrolysis was observed; di- 
potassium hydrogen phosphate had a time factor which extended over 
several days. With the exception of uranyl acetate and dipotassium 
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hydrogen phosphate, the percentage dissociation decreased with rise of 
temperature ; the phosphate acted normally after being left for four 
weeks, E. G. 


The Electrical Conductivity of Solutions in Methylamine 
and Ethylamine; The Fluidity of Ammonia, Methylamine 
and Sulphur Dioxide, and the Fluidity of Certain Solutions 
in these Solvents. Frep F. Firzceratp (J. Physical Chem., 
1912, 16, 621—661. Compare Franklin, A., 1911, ii, 1052).—The 
abnormal conductivity-dilution curves given by solutions in methyl- 
amine, ammonia, and liquid sulphur dioxide have been further investi- 
gated in conjunction with the viscosities and densities of the solvents 
and a number of their solutions. 

Solutions of silver nitrate and potassium iodide in methylamine at 
— 33°5°, — 15°, 0°, and +15° have a maximum of molecular con- 
ductivity at about normal concentration, followed by a minimum at 
NV/40, and then a progressive rise on further dilution. There is no 
evidence that the molecular conductivity tends to approach a maximum 
value at high dilutions as in the case of aqueous solutions of these 
substances. Some hitherto unpublished conductivity measurements 
by D. H. Hoagland on solations of potassium iodide, lithium nitrate, 
lithium chloride, sodium nitrate, mercuric iodide, and m-dinitrobenzene 
in methylamine are given. With the exception of the values given 
by m-dinitrobenzene his results are of the same general character. 

Solutions of silver nitrate, ethylammonium chloride, and lithium 
chloride in ethylamine have a maximum of molecular conductivity at 
about normal strength, followed by an asymptotic diminution on 
dilution, but although the dilution was carried to V/100 in the case 
of silver nitrate the molecular conductivity showed no tendency to 
increase again. 

The temperature-coefficient of conductivity of solutions in methyl- 
amine and ethylamine changes sign on passing from concentrated 
to dilute solutions, as has already been observed with certain solutes 
in sulphur dioxide and ammonia. ‘The solvent and ionising properties 
of the amines are related to those of ammonia as the properties of 
the alcohols to those of water. On ascending the homologous series 
of solvents the ionising power and the solvent action on metallic salts 
decreases, but the solvent action on carbon compounds increases, 

The densities and fluidities at 0° of solutions in methylamine and 
ammonia of potassium iodide, lithium chloride, sodium nitrate, silver 
nitrate, silver iodide, carbamide, sucrose, m-methoxybenzenesulphon- 
amide, 2 : 4-dinitroaniline, ammonium bromide, and copper nitrate were 
measured in a special form of Ostwald viscometer. The viscosities 
of these solutions decrease progressively on dilution, and the author 
does not attempt to trace any connexion between his conductivity 
and viscosity measurements. 

The viscosities, 7, of the pure solvents methylamine, ammonia, and 
sulphur dioxide were also measured. The values of the product 
nAg, Where A, is the molecular conductivity of potassium iodide 
at infinite dilution, fall between 0-9 and 1:1 with ammonia and sulphur 
dioxide, whereas with normal solvents Walden obtained the value 0°65. 
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Ammonia and sulphur dioxide must therefore be regarded as abnormal 
in the same sense as water is abnormal. R. J. C. 


Electro-capillary Pulsation of a Mercury Meniscus. 
ALEXANDER P. RosHDESTWENSKY and Wituiam C. McC. Lewis 
(Trans. Faraday Soc., 1912, 8, 220—231).—The most sensitive 
solution for use in a capillary electrometer is the ordinary sulphuric 
acid solution, but in the course of experiments with various electro- 
lytes it has been found that when mercuric cyanide is used regular 
pulsations of the mercury surface are observed within certain ranges 
of potential difference (above one volt, the mercury in the capillary 
being the cathode) and with concentrations of V/10 and upwards. 
The period is of the order of thirty seconds, suggesting that 
adsorption layers are built up and destroyed. 


The Peltier Effect and the Iron-Mercury Thermo-electric 
Couple. E. Oosternuis (Arch. Néerland, 1912, [IITA], 2, 7—38).— 
The magnitude of the Peltier effect at the surface of contact between 
iron and mercury has been measured by a calorimetric method at a 
series of temperatures extending from that of the room to 182°. 
Corresponding determinations were also made of the thermo-electric 
potential difference, /, the influence of temperature on which may be 
expressed by the equation: £.107 = 159°53¢ — 0.063362? — 0:0000891 82°. 
The Peltier effect, 7, representing the heat change due to the passage 
of one ampere for one second through the contact surface, increases 
from 116°44 x 10-5 cal. at 18°5° to 151°1 x 10~° cal. at 182°3°. From 
the two series‘of data it is found that the relationship r= 7.d#/dT 
is satisfied within the limits of experimental error. On the other 
hand, the equation o, -0,= — 7.d*#/dT", in which o, and o, represent 
the Thomson effects for the mercury and iron respectively, is quite 
inconsistent with the experimental data, From this it follows. that 
the energy of the thermo-electric current cannot be accountéll for on 
the basis of the energy changes corresponding with the Thomson and 
Peltier effects. H. M. D. 


Electro-chemical Behaviour of Tantalum. Grorc von HEvEsy 
and Roxanp E. Suave (Zeitsch. Llektrochem., 1912, 18, 1001—1002).— 
The potential differences between tantalum and a solution of tantalum 
pentafluoride (0°006 mol.) were measured both with passive tantalum 
and active tantalum. The values Ta (passive) | TaF; | = + 1°537 volt 
and Ta (active) | TaF, | = +0°165 volt, were obtained (H =0). 

The authors arrive at the conclusions, that in its most passive 
condition tantalum has a nobler potential! than silver of about 1 volt, 
whilst active tantalum has a potential close to that of copper. 

J. FS. 


New Fuel Batteries. Emm Baur and H. Enrensere (Zeitsch. 
Elektrochem., 1912, 18, 1002—1011. Compare A., 1910, ii, 573, 574). 
—Several new fuel batteries have been investigated with respect to 
their 7.M.F., current output, internal resistance, and polarisation. 
The batteries are constructed in porcelain U-tubes embedded in 
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magnesia and heated by an alternating current. The cells all consist 
of an oxygen electrode, maintained by leading oxygen or air con- 
tinuously into molten silver. The fuel electrodes consist of carbon 
rods, or metal tubes (iron, nickel, platinum, or copper), into which 
hydrogen or carbon monoxide is continuously led. The electrodes dip 
into molten electrolytes, which in the various cases are: potassium 
carbonate, sodium carbonate, and mixtures of the two, also potassium 
metasilicate, cryolite and alumina, and borax. 

The cell C | NaKSiO,+KF | 0,,Ag has an #.M.F. of 1:11 volt, 
which is raised to 1:24 volt by leading hydrogen into the carbon 
compartment of the cell; the internal resistance is approximately one 
ohm, and the cell is polarised to the extent of about 20% when 
furnishing a current of 500 amperes per sq. metre of carbon surface. 
The hydrogen cells H, | Na,B,O, | 0,,Ag gave at 1000° different 
values for the #.M.F., depending on the nature of the tube through 
which the gas diffused ; a copper tube gave 0°84 volt; an iron tube, 
1007 volt; nickel tube, 0°93 volt. Incidentally it is shown that 
30 litres of hydrogen diffuse through 1 sq, metre of iron in one hour 
at 1000°, and 69 litres through nickel under the same conditions. 
The carbon monoxide cells CO | Na,B,O, | O0,,Ag at 1000° gave withia 
platinum tube for the intake of the gas an #.M./. of 0°61 volt, with 
a copper tube, 0°65 volt, and a nickel tube, 0°80 volt. 

The carbon cells were investigated on the large scale, since it was 
decided that the polarisation was due to the relatively small quantity 
of silver and, consequently, lack of oxygen for the process. The 
following results are given: Cell C | Na,B,O, | O,,Ag at 1000° had 
an internal resistance of 0°5 ohm, of which 0°28 ohm is due to the 
carbon rod and the nickel wire conrected to the silver. The #.M.F. 
on open circuit is 1002 volt. A series of #.M.F. values for different 
outputs of current is given. The cell 

C | 14%A1,0, + 86%Na,AlF, | 0,,Ag 
at 1000° has an internal resistance of 0:29 ohm, of which 0°2 ohm is 
due to the electrolyte ; the #.M./. on open circuit is 0°73 volt. The 
cell C | Na,CO, | O,,Ag at 1000° has internal resistance, 0°165 ohm ; 
£.M.F. on open circuit, 0°92 volt. The cell 
C | 90%K,Si0, + 10% KF | 0,,Ag 

has internal resistance 0°46 ohm; #.M.F. 1:0 volt on open circuit, 
The whole of the large cells were free from polarisation after several 
hours’ working at a comparatively large current output. Calculations 
‘are given to show that the observed #.M./. values approach very 
nearly to those theoretically possible. J.F.S. 


Self-induction in Concentration Cells. CHartes M. van 
DevenTER (Chem. Weekblad, 1912, 9, 973. Compare A., 1911, 
ii, 693).—A further contribution to the author’s theory of the “ leak- 
ing insulator,” in which he deals with a private communication from 
J.J. van Laar. A. J. W. 


The Elimination of Potential due to Liquid Contact. II. 
A Simple Equation for the Calculation of the Diffusion 
Potential. ALexanpeR C. Cummine (Zrans. Faraday Soc., 1912, 8, 
86---93. Compare A., 1908, ii, 253).—A modification of Henderson’s 


GENERAL AND PHYSICAL CHEMISTRY. ii. 15 


equation for the diffusion potential (A., 1907, ii, 426 ; 1908, ii, 665) 
is proposed, applicable in special cases, but it is not possible to simplify 
the equation in the same way when the anion and the cation of any 
salt in the system have different valencies. The mobilities of the ions 
are taken at the experimental concentrations instead of, as in the 
original equation, at infinite dilution. The only data required are the 
conductivities and the migration ratios. The equation is tested by 
comparison with experimental results. C. H. D. 


New Experiments on: the Super-tension of Hydrogen. 
AzuFRED TuieL and E. Breunina (Chem. Zentr., 1912, ii, 1894 ; from 
Festschr. med. naturwiss. Ges., 1912, 148—159).—By an elaboration of 
Caspari’s method for the estimation of super-tension (A., 1900, ii, 7), 
the following values for hydrogen have been obtained. On blank 
platinum, 0°06—0:08; on platinised platinum, 0-0000+0-0001; on 
gold, 0:0165 + 0°0005 ; silver, 0°097+0°002 ; nickel, 0°1375 + 0°0005 ; 
copper, 0°1365 + 0°0005 ; palladium, 0:0000 + 0-0001. J.C. W. 


The Polyiodides. II. Periodic Phenomena in the Electro- 
lysis of Solutions of the Alkali Iodides. Rosrert Kremann and 
R. Scnoutz (Monatsh., 1912, 33, 1291—1304).—Kiister (A., 1905, 
ii, 698) has observed periodic phenomena during the electrolysis of 
solutions of sodium sulphide, and explained them by the formation of 
insulating deposits of sulphur on the anode, which are dissolved 
off again when the current strength is low, with the formation of poly- 
sulphides ; the current strength again rises, depositing sulphur, and so 
on, If such an explanation is correct, similar phenomena should 
be observed during the electrolysis of solutions of the alkali iodides, 
iodine being temporarily deposited on the anode and then dissolved 
with the formation of polyiodides. 

Using a registering apparatus similar to that employed by Kiister, 
it was found that solutions of cesium and rubidium ‘iodides gave 
sometimes regular and sometimes irregular periods of the current 
intensity ; with potassium iodide very small periods were observed, 
whilst sodium and lithium iodides gave no periods. With solutions of 
ammonium iodide, it is doubtful whether periodicity occurs. 

The tendency of the alkali iodides to form polyiodides decreases in 
the order: cesium, rubidium, ammonium, potassium, and lithium or 
sodium (Abegg and Hamburger, A., 1906, ii, 747), which is in 
accordance with the above observations. oe 


Electrolysis in Liquefied Sulphur Dioxide. Lancenor §. 
Baqster and Bertram D. Sreere (Zrans. Faraday Soc., 1912, 8, 
51—67).—The sulphur dioxide is dried by distillation through a long 
column of phosphoric oxide. When potassium or sodium iodide is 
electrolysed in this solvent, sulphur is always deposited on the cathode, 
and potassium or sodium sulphite is also formed in its neighbourhood, 
corresponding with the formation of a hydroxide at the cathode in 
aqueous solutions. Gas is not evolved in the absence of moisture. 

When a solution of tetramethylammonium iodide in sulphur dioxide 
is electrolysed at -— 35° in a vacuum, a dark red solution is formed at 
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the cathode. A special form of apparatus is used for the purpose of 
examining the cathode and anode solutions separately. The dark 
liquid contains tetramethylammonium sulphite, together with an 
unstable reducing substance, the nature of which is unknown. When 
a zinc anode is used, mixing the cathode and anode solutions gives a 
yellow precipitate of zinc tetramethylammonium sulphite, 

Zn,(N Me,),(SOg),. 

Solutions of hydrogen bromide in sulphur dioxide do not conduct, 
but conductivity is produced by the addition of water, only a little of 
which dissolves, the remainder falling to the bottom as a hydrate of 
hydrogen bromide. The conductivity is attributed to the formation 
of an oxonium compound. Hydrogen sulphide does not form a 
corresponding conducting solution. Experiments have been made in 
which substances capable of forming oxonium compounds with hydrogen 
bromide, such as ether and dimethylpyrone, are added to the solution, 
the results indicating that the compound is in most cases slowly 
formed. The electrode potentials of several metals when immersed in 
saturated solutions of their salts in sulphur dioxide have also been 
measured, lead, zinc, and cadmium salts being sufficiently soluble for 
the purpose. C. H. D. 


The Thermo-electric Properties of the System Iron-Nickel- 
Carbon. Eveine L. Dupuy and A. Portevin (Compt. rend., 1912, 
155, 1082—1085. Compare Steinmann, A., 1900, ii, 523, 524).—The 
thermo-electric power of a number of nickel steels, annealed or 
tempered, has been measured between —78°5° and 0°, and between 0° 
and 100°, by Broniewski’s method (compare A., 1912, ii, 258). Curves 
are given showing the variation of the #.M.F. with the percentage of 
nickel in the steel, and they exhibit a marked minimum corresponding 
to the change martensite - austenite. This variation in thermo- 
electric power with nickel content could serve as a control for the 
chemical analysis. W. G. 


Electric Furnace for Experiments in a Vacuum at Tempera- 
tures up to 1500°. Rotanp E. Stans (Proc. Roy. Soc., 1912, A, 87, 
519—524).—The furnace consists essentially of a platinum tube, 
2 cm. diameter, 17°5 cm. long, and with walls 1 mm. thick, each end of 
the tube being mounted in a water-cooled brass terminal. The tube 
is heated by the current from an accumulator battery of twelve cells 
arranged in six parallel sets of two, the furnace requiring about 350 
amperes at 3 volts to raise the temperature to about 1400° It is 
found that the temperature can easily be kept constant within 1° for 
several hours at any desired temperature up to 1500°. 

In order to permit of the exhaustion of the strongly heated platinum 
tube, the furnace and its fittings are placed in an enclosure, the 
pressure in which can be adjusted so as to be nearly the same as that 
inside the furnace tube. H. M. D. 


The Hall Effect in Metals at Low Temperatures and the 
Theory of Magnetism from the Point of View of the Theory 
of Quanta. Hans A.rertHum (Ann. Physik, 1912, [iv], 39, 
933—960).—The influence of temperature on the Hall effect has 
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been investigated for a number of metals at temperatures varying 
from the ordinary temperature to that of liquid hydrogen. ‘The effect 
of temperature varies according to the nature of the metal, maxima 
being exhibited by the curves representing the behaviour of copper, 
cadmium, antimony, and gold, minima by the curves for aluminium 
and platinum, whilst in the case of iron and nickel the Hall effect 
diminishes with fall of temperature to 83° abs., and then remains 
constant down to 20° abs. 

These differences indicate that the Hall effect is very complex in 
character, and that it cannot be explained solely on the basis of the 
action of the magnetic field on the motion of the free electrons. The 
assumption that the Hall effect is dependent on the diamagnetic 
character of the metal is found to be at variance with some of 
the observations recorded. In the case of the ferromagnetic metals 
there also appears to be no essential connexion between the Hall effect 
and the internal magnetic fields. 

It is further shown that the occurrence of the Hall effect in liquid 
metals is very improbable. H. M. D. 


Magnetisation of Water and Oxygen. Pierre Weiss and 
Aveuste Piccarp (Compt. rend., 1912, 155, 1234—1237).—The 
coefficient of magnetisation of water has been obtained by measuring 
the attraction or repulsion produced by a specially constructed electro- 
magnet on a quartz tube, suspended from a delicate balance and filled 


in turn with hydrogen, water, and a solution of manganese chloride. 
The value obtained for the coefficient of magnetisation for unit mass 
of water was x= —0°7209 x 10~6 at 20° with a temperature-coefficient 
+0°00013 in the neighbourhood of 20°. The value for oxygen was 
obtained by measuring the alteration in level of water successively 
under hydrogen and oxygen, and found to be x= +1°0568 x 10~¢ at 
20° for unit mass. W. G. 


The Magnetic Properties of Alloys. Sir Rosert Haprizcp, 
Epwarp CoLver-GLAUERT, Sig@rrRieD Hiupert, Pierre Weiss, H. 
KamertingH Onnes, Epgar WEDEKIND, Frireprich Heuszer, E. 
TakE, ALEXANDER D. Ross, and THEopor Dieckmann (Trans. Faraday 
Soc., 1912, 8, 94—210).—A series of papers on the general question 
of magnetic alloys, mainly summarising work previously published 
(compare following abstracts). C. H. D. 


Magnetic Properties of Iron—Carbon and Iron-Silicon Alloys. 
Ernst Gumuicn and Paut Gorrens (Zrans. Faraday Soc., 1912, 8, 
98—114).—The same percentage of carbon in the form of free 
cementite diminishes the electrical conductivity of iron less than when 
present as pearlite, and also produces much less magnetic hardening. 
In hardened steels, the saturation value diminishes regularly with 
increasing carbon. In the higher carbon alloys, therefore, the coercive 
force increases with increasing quenching temperature. 

The improvement of the magnetic qualities of iron by small 
quantities of silicon is unexplained. With 3 or 4% of silicon, pearlite 
is decomposed into ferrite and temper-carbon, and, even with rapid 
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cooling, the formation of the solid solution of carbon in iron is 
prevented. C. H. D. 


The Magnetic Properties of Special Steels at Low Tem- 
peratures. James G. Gray and ALEXANDER D. Ross (Zrans. Faraday 
Soc., 1912, 8, 115—133).—Specimens of steels containing chromium, 
silicon, phosphorus, or tungsten in addition to carbon have been 
examined magnetically at the ordinary temperature and at — 190°, 
after annealing and also after quenching from 450° and 900°. Cooling 
to —190° usually lowers the permeability for low values of the 
magnetising force and raises it for high values, so that the magnetisa- 
tion curves at 15° and -190° cross. The crossing point moves to 
higher values of the field strength with increasing carbon, or with the 
increase of any other added element. This holds good for quenched 
as well as for annealed specimens. . H. D. 


The Heusler Alloys. A. A. KNowtton and O. C. Ciirrorp 
(Trans. Faraday Soc., 1912, 8, 195—206).—A description of the 
magnetic properties of nine different ternary alloys of copper, man- 
ganese, and aluminium under different conditions of thermal treat- 
ment. It is not yet known under what condition the alloy of 
maximum magnetisation may be obtained. The hypothesis preferred 
is that which regards the magnet units in Heusler alloys as complex 
molecular groups containing at least two different kinds of crystal 
molecules. C. H. D. 


Magnetic Susceptibility of Ferric Salts. Rupotr H. Weser 
(Chem. Zenir., 1912, ii, 695—696 ; from Sitzber. naturf. Ges. Rostock, 
1912, [ii], 4. Compare A., 1906, ii, 331).—For comparison a solution of 
manganese sulphate (0°10273 gram, per c.c., D?° 1:0944) was used. The 
ferric sulphate used had the formula Fe,(SO,),; its solutions contain- 
ing a few drops of sulphuric acid gave lower figures for atomic 
magnetic susceptibility than those previously recorded (Liebknecht and 
Wills, A., 1900, ii, 187). Addition of sulphuric acid raised the magnetic 
susceptibility, as did also gradual dilution. The lowest and highest 
values found for x were 0°7521 and 1:008. The addition of 1—2% 
by volume of sulphuric acid raised the value in one case from 0°8673 
to 0°9415, and further addition of hydrogen peroxide produced no 
effect. A solution having the mimimal value 0°7521 gave 0°9353 on 
addition of 1—2% sulphuric acid with hydrogen peroxide. The 
addition of this small amount of sulphuric acid changed the colour 
from brown to yellow. 2. A. BS 


Specific Heat of Substances at Low Temperatures. Jacques 
Duciavux (Compt. rend., 1912, 155, 1015—1016).—A theoretical paper 
in which the author discusses the hypothesis that the diminution of 
specific heat of the elements at low temperatures, which is very rapid 
at — 200°, is due to the fact that the elements undergo polymerisation 
at these temperatures. W. G. 


The Dissociation Pressure and Melting Points of the System 
Copper-Cuprous Oxide. Roianp E. Stave and F. D. Farrow 
(Proc. Roy. Soc., 1912, A, 87, 524—534).—The investigation of the 
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melting-point diagram for mixtures of copper and cuprous oxide has 
shown that two liquid layers are formed at temperatures above 1195°. 
At this temperature, the co-existing liquids contain respectively 20°2% 
and 94:54% of cuprous oxide, From analyses of the two layers 
obtained by quenching mixtures heated to higher temperatures, it 
appears that the composition changes only to a small extent with rise 
of temperature. The actual change observed is in the direction of an 
increase in the mutual miscibility of the two layers. 

With the aid of the tube furnace described previously (this vol., ii, 16), 
the authors have measured the equilibrium pressures determining the 
co-existence of the three phases—liquid 1, liquid 2, and gas. The 
values recorded are 4 mm. at 1205°, 10 mm. at 1240°, 12 mm. at 
1260°, and 25 mm. at 1324°. From the data at 1205° and 1260°, the 
heat of dissociation is calculated to be — 90060 cal., and from the data 
at 1260° and 1324°, —55890 cal. From these numbers it is obvious 
that the heat of dissociation varies with the temperature, a result which 
is to be expected in view of the change in composition of the two 
liquid phases. H. M. D. 


Cryoscopic Determinations in Iodine. Ernest Beckmann 
(Zeitsch. anorg. Chem., 1912, '7'7, 200—208).—The material to be 
added is compressed to form tablets, either alone or with iodine. The 
constant found is 210, the value 253°5 (Timmermans, A., 1906, ii, 
429) being too high. The theoretical value is found to be 201°4. 
The following molecular formule are found: SnI,, SbI,, AsI,, HglI,, 
Al,I,. Potassium iodide has a normal molecular weight in dilute 
solution, but polymerises at higher concentrations. Czsium, sodium, 


and lithium iodides are polymerised at all concentrations. 
C. H. D. 


Polymorphism. Erisio MAmMELI and AnnA MANNESSIER (Gazzetta 
1912, 42, ii, 566—582. Compare Mameli, A., 1910, ii, 182).—The 
authors have determined the cryoscopic constants of the a- and 
B- modifications of chloroacetic acid, using naphthalene, cyclohexanone, 
o-nitrobenzoic acid, butyric acid, propionic acid, p-xylene, m-cresol, 
safrole and acetic acid, and find them to be identical within the limits 
of experimental error (the means being K, 52°41, K, 51°67). Hence 
both have the value which, according to van’t Hoff’s formula, should 
belong to the a-form only. 

The molecular weights of water, phosphoryl chloride, aniline, 
pyridine, and quinoline dissolved in the B-form have also been deter- 
mined, the results being similar to those obtained with the a-form 
(loc. cit.). R. V. 8. 


Cryoscopic Researches. Emite Baup (Bull. Soc. chim., 1912, [iv], 
11, 945—950).—The formula given by Luginin and Dupont (A., 1912, 
ii, 1040) implies that in paracetaldehyde the lowering of freezing point 
due to the solution of a second substance is proportional to the 
molecular concentration. This is only true for certain solvente within 
certain limits of concentration, and a study of mixtures of (a) 
toluene and ethylene dibromide and (}) toluene and bromoform shows 


2—2 


ii. 20 ABSTRACTS OF CHEMICAL PAPERS. 


that the formula given by Baud and Gay (A., 1910, ii, 689) agrees 
better with the experimental results and is more generally applicable. 
Where heat changes occur on admixture, the heat of dilution must be 
taken into account, and for such cases an equation has been given 
already (A., 1912, ii, 233). Such cases are illustrated in this 
paper by curves for mixtures of acetic acid with (a) benzene and (bd) 
ethylene dibromide. T. A. H. 


Thermal Constants of Camphor. Jountaux (Bull. Soc. chim., 
1912, [iv], 11, 993—1001).—The author finds that the value, 500, 
previously adopted for the cryoscopic constant of camphor is slightly 
too high, and prefers the figure 495. From this, he deduces the value 
8:24 cal. for the latent heat of fusion of camphor, whilst from con- 
siderations of the vapour tension of camphor at various temperatures, ® 
the number 8:23 cal. is obtained. Further, by the application of 
Trouton’s formula, the latent heat of vaporisation is calculated to be 
93°47 cal. This value is confirmed by two series of calculations, the 
one based on the vapour tension of liquid camphor, the other on the 
density of camphor vapour (compare Vanstone, T., 1910, 97, 4). From 
the number so obtained, the ebullioscopic constant is calculated to be 
49°7 by use of van’t Hoff’s formula, and confirmation of this value is 
deduced from Vanstone’s experiments (Joc. cit.) on the vapour tension 
of camphor and borneol and of the solid solution of these two 
substances. H. W. 


Ebullioscopy of Iodine. Ernst Beckmann (Zeitsch. anorg. Chem., 
1912, '77, 275—281).—Ebullioscopic determinations may be made with 
liquid iodine by using a jacket of boiling aniline. Mixed platinum and 
silver beads are used in the inner vessel, silver beads alone becoming 
cemented by a layer of silver iodide. The mean ebullioscopic constant 
of iodine (b. p. 184°) is 105. ‘Tin, antimony, and bismuth dissolve in 
the monatomic form, whilst aluminium and iron dissolve as Al,[, and 
Fe,I,, whereas all other solutions indicate a molecule Fel, Alkali 
iodides give values which are more nearly normal than in the cryos- 
copic tests (this vol., ii, 19), but a tendency to give high values is still 
observed, especially in sodium and lithium iodides. C. H. D. 


Vapour-Pressure of Concentrated Aqueous Solutions. 
Epeark P. Perman and Tupor W. Paice (Zrans. Faraday Soc., 1912, 
8, 68—85).—The vapour pressure of concentrated aqueous solutions of 
carbamide, glycerol, sucrose, raffinose, potassium chloride, and calcium 
chloride has been determined over a range of concentration at tempera - 
tures of 70° and 90°. The air-current method (Proc. Roy. Soc., A, '72) 
is employed, The lowering of the vapour pressure is proportional to 
the concentration, except at very high concentrations. Babo’s law 
holds good in many cases. Hydration is found to be a function of the 
concentration. C. H. D. 


Triple Point of Methane. C. A. Crommenin (Proc. K. Akad. 
Wetensch. Amsterdam, 1912, 15, 666).—The temperature and pressure 
at which solid, liquid, and gaseous methane co-exist have been found to 
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be -183'15° and 7:0 cm. of mercury. A previous determination by 
Olszewski gave — 185°8° and 8°0 cm. H. M. D. 


The Critical Coefficient and the Molecular Weight of 
Substances at the Critical Point. A. Bouraric (Compt. rend., 
1912, 155, 1080—1082).—A mathematical paper in which the author 
discusses the relationship between the critical coefficient and the 
molecular weight of a substance. Taking the value b/v=1'20 as a 
mean of thirty determinations, where 4 is the constant in van der 
Waals’ equation and v the molecular volume at the boiling point, he 
shows that if the value rises above 1°2, the substance must be con- 
sidered as polymerised at its critical point. This is the case for water, 
alcohol, and thiophen. W. G, 


The Limit of Formation of Endothermic Compounds at 
Very High Temperatures. Emit Briner (Compt. rend., 1912, 155, 
1149—1151).—A theoretical paper in which the author, taking the 
values for the heat of formation of molecules from atoms as found for 
various elements by different observers, shows that compounds said to 
be endothermic will become exothermic at temperatures sufficiently 
elevated, and their concentration will reach a maximum and then 
diminish with further rise in temperature. ‘laking the case of nitric 
oxide and applying van’t Hoff’s equation : (d/nX,)/(dT)= — Q,/(RT?), 
he shows that, when the temperature is sufficiently high for the 
molecules of nitrogen and oxygen to be completely dissociated, then 
the concentration of the nitric oxide will diminish with rise in 
temperature. W. G. 


The Behaviour of Iodine and Sulphur at Extremely High 
Temperatures, from Explosion Experiments. Nuirets Bserrum 
(Zettsch. physikal. Chem., 1912, 81, 281—297).—The vapours of iodine 
and sulphur were investigated at temperatures between 3404° and 
2299°. The experiments were conducted by mixing hydrogen iodide 
and hydrogen sulphide respectively with known amounts of electro- 
lytic gas and exploding the mixture in a steel bomb of about 10 litres 
capacity. The maximum pressure generated by the explosion was 
determined by the displacement of a steel membrane, which was 
photographically recorded. Very full working details of the 
apparatus are given in the paper, and from the experiment with 
hydrogen iodide it is shown that the heat of formation of the 
molecule I, from its atoms is 35700 calories at temperatures in the 
region of 3000°, as compared with 34340 calories obtained by 
Bodenstein and Starck at 1000° (A., 1911; ii, 20). The atomic heat 
of iodine vapour is found to be slightly less than 3 at 3000°, the 
mean value obtained from many experiments and corrections, intro- 
duced for reasons given, is 3°1 + 0°3 between 0° and 3000°. This value, 
being so near to the theoretical figure for monatomic gases, is held 
to show that, even at such high temperatures, the gaseous molecules 
have only translational energy, and no rotational energy as might 
have been expected for such a heavy atom as iodine. A series of 
results for sulphur ie recorded, but it was found impossible to deduce 


ii. 22 ABSTRACTS OF CHEMICAL PAPERS. 


any trustworthy figures from them, since it is shown that at high 
temperatures a reaction occurs between sulphur vapour and water 
with the formation of sulphur dioxide. J. F.S. 


Heat of Formation of Some Organic Fluorine Com- 
pounds. IV. Fripéric Swarts (Bull. Acad. roy. Belg., 1912, 
481—523).—A study of the heat of combustion of various fluorinated 
phenols, anilines, and aromatic nitro-compounds with a view to 
determining the influence of these groups on the variation of the 
internal energy of a compound produced by the replacement of 
hydrogen by fluorine. Owing to the difficulty of preparing o-fluoro- 
derivatives in any quantity, a complete study of the effect of position 
isomerism was not possible. The increase in heat of formation 
caused by the replacement by fluorine of one atom of hydrogen in 
benzene is 14 calories (compare A., 1907, ii, 9; 1908, ii, 354). The 
presence of a nitro-group has a depressing effect reducing this value 
to 8 to 9 calories. ‘The introduction of a second nitro-group meta to 
the first still further reduces the figure to 7°2 calories, whereas 
m-dinitrobenzene shows an increase of 0°8 calorie over nitrobenzene, 
the fluorine being absent. The presence of an hydroxyl group causes 
an increase in this figure, the heat of formation of m-fluorophenol 
exceeding that of phenol by 23 calories, this being the value previously 
obtained with aliphatic hydrocarbons (Joc. cit.). In the case of the 
phenols it was possible to study the effect of the position of the 
—-OH group relative to the fluorine atom. The meta-derivative shows 
the highest increase, the para- being second, whilst in the ortho- 
position the -OH group has no effect whatever on the increase in the 
heat of formation. The replacement of the hydroxyl hydrogen by 
ethyl diminishes by 3 calories the increment value due to the 
-OH group in the meta- and para-isomerides. 

In the case of the substituted anilines, the amino-group causes a 
rise in the increased value of the heat of formation, the meta- 
isomeride again giving a higher value than the para. This difference, 
however, practically disappears in the case of the acetanilides. 

A few tri-substituted benzene derivatives have also been examined, 
but no very definite conclusions could be drawn from the results, 
except that the nitro-group, in the ortho-position to the fluorine, still 
exerts a strong depressing effect on the heat of formation. Two 
aliphatic nitro-compounds were also examined, and a similar lowering 
in the heat of formation due to the nitro-group was proved in 
both cases. 

Full numerical data are tabulated. A description of the pre- 
paration and properties of a number of new fluoro-compounds, used for 
this work but not as yet describad, will shortly be published in a 
separate communication. W.G. 

Thermochemical Researches on _ Solution. NicoLas 
Koxosovsk1 (Bull. Acad. roy. Belg., 1912, 591—609*).—The author 
gives a brief résumé of the various theories of solution, and then 
proceeds to a thermochemical examination of the problem by deter- 
mining the heat of solution of sodium chloride in aqueous solutions of 


* and J. Russ. Phys. Chem. Soc., 1912, 44, 1659—1674. 
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alcohol, this solvent being his example of a binary mixture. The 
measurements were made in a Berthelot calorimeter, the alcohol used 
being purified by treatment with calcium oxide and potassium 
permanganate, followed by distillation. The sodium chloride was 
recrystallised, carefully dried, and introduced in a small silvered 
copper vessel. Measurements were made with mixtures of alcohol 
and water varying from 0 to 200 molecules of alcohol per 200 molecules 
of water, and a maximum absorption of heat was found for the solution 
containing about 33% alcohol. This value coincides approximately 
with that obtained by Dupré and Page (compare Phil. T'rans., 1861, 
151, 591) by the maximum heat of solution of alcohol in water. The 
author considers that his results support the theory of stable hydrates 
in solution. W. G. 


Heat of Vaporisation of the Metals. Artnur WEHNELT and 
Cur. Musce.eanu (Ber. Deut. physikal. Ges., 1912, 14, 1032—1034).— 
A strong current is passed through a discharge tube provided with a 
platinum cathode coated with calcium oxide and an anode of the metal 
the heat of vaporisation of which is to be determined. The current 
strength, anode fall of potential, time during which the current is 
passed, and the loss in weight of the anode are measured. From 
these data it is shown that the heat of vaporisation of the anode metal 
can be calculated. In this way tlie following values have been 
obtained: mercury, 63°6 ; cadmium, 181°0; zinc, 365°8; magnesium, 
1700-0, and bismuth, 161°5. H. M. D. 


Free Energy of Organic Compounds. I. Reversible 
Synthesis of Carbamide and of Ammonium Cyanate. 
Gitgert N. Lewis and Georce H. Burrows (J. Amer. Chem. Soc., 
1912, 34, 1515—1529).—It is pointed out that a reaction is only 
possible thermodynamically when the total free energy of the products 
is less than that of the reacting substances, and that true equilibrium 
only exists when the difference of free energy between the factors and 
the products is zero. The free energy affords the only true measure 
of chemical affinity, and when the free energies of all the substances 
involved in a reaction are known, it will be possible to predict the 
direction and extent of the reaction. It is therefore desirable that the 
free energy of important compounds should be known with direct 
reference to the elements of which they are composed. In order to 
obtain the free energy of an organic compound, it is necessary that 
the compound should be synthesised from its elements by a series of 
processes in each of which a true equilibrium is investigated. In the 
present paper, an account is given of a-.study of the synthesis of 
carbamide and ammonium cyanate from ammonia, carbon dioxide, and 
water, the free energy for these three substances having already been 
determined. 

A study of the equilibrium between carbamide, carbon dioxide, 
ammonia, and water was made by heating aqueous solutions of 
carbamide in sealed tubes at 132°, 111°, and 77°, and afterwards 
analysing the contents of the tubes. Similar experiments were made 
with solutions of ammonium carbamate. The free energy change of 
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the reaction 2NH, + CO, =CO(NH,), + H,O being zero at equilibrium, 

it follows that if the free energies of ammonia, carbon dioxide, and 
water in this mixture are known, that of carbamide is also known. 

It was necessary therefore to determine the relations between the free 
energies of these substances in the equilibrium mixture and their free 
energies under normal conditions. This was effected by determining 
the vapour pressure of water, carbon dioxide, and ammonia above the 
equilibrium mixture ; from the data so obtained the free energy of 
carbamide in that mixture could be calculated. The activity of 
carbawide in the equilibrium mixture was then ascertained in relation 
to that of solid carbamide by determining the distribution of carbamide 
between the equilibrium mixture and ethyl acetate. From the results 
obtained it is shown that for CO,(gas) + 2NH,(gas) = CO(NH,),(solid) + 
H,0 (liquid) : AF= — 1772. 

The relative activity of carbamide in the solid state and in dilute 
aqueous solution was next determined in an indirect way by means of 
a study of the vapour pressure of water at 25° over various aqueous 
solutions of carbamide, and it was found that for CO(NH,),(solid) = 
CO(NH,),(molal) : A7=-1562. This when combined with the 
previous equation gives CO,(gas) + 2NH,(gas)=CO(NH,),(molal) + 
H,O(liquid) : AF = — 3334. 

The equilibrium between carbamide and ammonium cyanate in 
dilute aqueous solution has been determined by Walker and Hambly 
(T., 1895, 67, 746), Walker and Kay (T., 1897, '71, 507), and Fawsitt 


(A., 1903, ii, 15). From their results and the value of the heat of the 
reaction, CO(NH,),=NH, +CNO’, recorded by Walker (A., 1903, 
ii, 136), it is found that for CO(NH,),(molal) = NH, *(molal) + 
CNO~(molal) + H,O(liquid) : A/=2766. This constant enables the 
free energy of formation of hydrogen cyanide to be calculated. 
E. G. 


New Forms of Whirling Gaseous Combustion and Their 
Analogy with the Appearance of Certain Astronomical 
Phenomena. Jean Meunier (Compt. rend., 1912, 155, 1243—1246). 
—A further study of the “‘ spiral flame” (compare A., 1912, ii, 432). 
By increasing the pressure on the gas supplying the wide flame to 
one-tenth of that supplying the jet, a different result is obtained, 
the narrow flame being bent back, and new phenomena appear. 
Diagrams are given showing the result, and a further analogy is drawn 
between these phenomena and star formation. 


Polymerisation of Liquids and a General Method for Deter 
mining its Relative Value. Mapison M, Garver (J. Physical Chem., 
1912, 16, 669—678. Compare A., 1912, ii, 830).—The total pressure 
on a liquid (internal and external) is balanced by a kinetic pressure 
equal to that the liquid would exert if it were a perfect gas at the 
same temperature and density. This equilibrium is maintained by 
reason of the fact that the degree of polymerisation of the liquid is a 
function of the temperature and density, and thus polymerisation acts 
as a: stabiliser to the system, that is to say, a “source and sink” of 
heat energy. 
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If H is the heat of polymerisation per gram of a vapour with 
molecular weight m, Hm is the heat of polymerisation per gram-molecule 
and is proportional tom, the number of molecules polymerised per gram- 
molecule on liquefaction, that is, Hm= Kn. The author assumes that 
K has the same value for all vapours at the same temperature and 
writes H,m,/H,m,=n,/n., where m, and m, are the molecular weights 
of the vapours of two different substances. It follows simply that 

H,m,/Hm, = %,(x, — 1)/2,(%,—-1), where x, and a, are the respective 
polymerisation factors of the two liquids. 

Hence, knowing the amount of polymerisation which occurs in any 
one substance on passing from the gaseous to the liquid state, it is 
possible to calculate the amount of polymerisation of any other liquid 
at the same temperature from the relative values of H and m. If the 
absolute degree of polymerisation of the liquid is required, the value 
x must be multiplied by the polymerisation coefficient of the vapour. 

The author calculates the values of « for water between 0° and 200° 
from the specific volumes, and, using these values, deduces x for 
thirteen organic liquids at their respective boiling points. It has 
already been suggested that the so-called “ normal ” liquids of Ramsay 
and Shields are polymerised and the values of « now obtained, 
ranging between 1°40 and 2°48, confirm this view. The apparently 
exceptional behaviour of acetic acid (/oc. cit.) is shown to have been 
due to an error in calculation. R. J.C. 


A Thermodynamic Measure of Polymerisation. Mapison M. 
GarvER (J. Physical Chem., 1912, 16, 679—681. Compare A., 1912, 
ii, 536).—The proof previously given that the degree of tension 
in a surface film is equal to the intrinsic pressure of the liquid referred 
to the density in the surface film involved the use of the function «, 
the range of molecular action in the surface film. 

The author’s basic equation y/2e=pR7'/m is now deduced without 
any assumption as to the meaning of «, so that it constitutes “‘a secure 
foundation upon which to build a thermodynamic theory of the 
degree of polymerisation of liquid substances.” R. J. C. 


The Second Virial Coefficient for Monatonic Gases and 
for Hydrogen Below the Boyle Point. W.H. Kerxson (Proc. X. 
Akad. Wetensch. Amsterdam, 1912, 15,643—648. Compare A., 1912, ii, 
1138).—Assuming that the potential energy of the attraction between 
the molecules is proportional to r~?, where 7 is the distance between 
the molecular centres and g a constant, the, author has examined the 
behaviour of hydrogen, argon, and helium at low temperatures with , 
the object of deducing the value of the exponent g. In the case of 
hydrogen the data agree with g=4. For argon, the interval of 
temperature for which data are available is too small to allow of a 
definite cohclusion being reached. At temperatures below — 100°, the 
data for helium indicate also that g= 4, although the behaviour of the 
gas at higher temperatures is not in agreement with this value. 

H. M. D. 
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Physical Constants of Certain Important Chlorinated 
Hydrocarbons Used as Solvents. Water Herz and W. Rats- 
MANN (Chem, Zeit., 1912, 36, 1417—1418).—Measurements have been 
made of the dénsities, coefficients of expansion, and vapour pressures 
of chloroform, carbon tetrachloride, trichloroethylene, tetrachloro- 
ethylene, s-tetrachloroethane, and pentachloroethane at a series of 
different temperatures. The densities at 25° and the coefficients of ex- 
pansion are respectively :—chloroform, 1°4791, 0001257 ; carbon tetra- 
chloride, 15835, 0001227 ; trichloroethylene, 1°4542, 0°001193 ; tetra- 
chloroethylene, 1°6080, 0:001078 ; s-tetrachloroethane, 1°5881,0°000998 ; 
pentachloroethane, 1°6712, 0°0009097. From the vapour-pressure 
data it is apparent that the six substances form a group for which the 
Ramsay-Young rule is valid, the value of the ratio 715/739, being 
equal to about 1:085. From the variation of the boiling point with 
the pressure between pressure limits of about 0°5 and 1 atmosphere, 
the following molecular heats of vaporisation have been calculated— 
trichloroethylene 7436 cal., tetrachloroethylene 8554 cal., s-tetrachloro- 
ethane 9134 cal., pentachloroethane 8829 cal, These values are in 
agreement with Trouton’s rule. H. M. D. 


The Drawing Out of Metals. Maurice Hanriot (Compt. rend., 
1912, 155, 971—974).—A study of the hardness, breaking strain, and 
elongation of metals when submitted to drawing-down. Metals only 
slightly hardened, although to different degrees, have practically the 
same breaking strain and elongation. Drawing out tempers metals 
much more highly, when they are almost completely annealed, whereas 
with metals possessing more than a certain degree of hardness it 
seems to exert a kind of annealing effect. Tempering by traction, as | 
measured by increase in hardness, only commences after the metal has 
undergone a permanent deformation. W. G. 


Viscosity Law for Liquids. Atexius J. Batscutnsx1 (Physikal. 
Zeitsch, 1912, 138, 1157).—If the specific volumes of a non-associated 
liquid at a series of different temperatures are plotted with reference 
to the fluidities at the corresponding temperatures, it is found that the 
points obtained lie very nearly on a straight line. From this relation- 
ship the author draws the conclusion that the viscosity of a liquid is 
determined by the specific volume. H. M. D. 


Effect of the Transition Layer of a Liquid on its Surface 
Tension. Ricnarp D. Kireman (Phil. Mag., 1912, [vi], 24, 876—885). 
—lIt is shown that the formation of a transition layer at the surface 
of a liquid, in which the distribution of the molecules is different 
from that in the interior of the liquid, has the effect of decreasing the 
magnitude of the surface tension. A formula is deduced from which 
the value of the surface tension may be calculated for the case where 
no transition layer is formed. This is applied to the data for ethyl 
ether, carbon tetrachloride, methyl formate, and benzene. The surface 
tension values thus obtained are nearly twice as large as the experi- 
mentally determined surface tensions. Since the differences represent 
the external work done in the formation of the transition layer, it is 
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evident that the influence of the formation of the transition layer on 
the surface tension is very considerable. This influence is approxi- 
mately independent of the temperature. 

The formula referred to above may also be applied to liquid mixtures. 
In this case the difference between the calculated and observed surface 
tensions represents the external work during the formation of the 
transition layer, and in altering the relative proportion of the 
constituents. H. M. D. 


The Laws of Surface Adsorption and the Potential of 
Molecular Attraction. J. R. Katz (Proc. K. Akad, Wetensch. 
Amsterdam, 1912, 15, 445—454).—The adsorption of water by finely 
divided quartz and anorthite has been examined. Weighed quantities 
of these substances, both obtained synthetically, were left for several 
days in contact with air exposed to the action of a 1% solution of 
sulphuric acid. The substances were then placed over mixtures of 
sulphuric acid and water of known vapour pressure until the weight 
had become constant. The loss of weight on ignition then gave the 
quantity of water adsorbed. 

If the quantity of adsorbed water is marked off as abscissa and the 
relative vapour pressure p/»), where p, refers to pure water, as ordinate, 
characteristic curves are obtained. The first part of the curve is nearly 
horizontal, but when the adsorption reaches a certain value it rises 
very quickly and again becomes approximately horizontal. 

This form of curve is supposed to be connected with the variation of 
the vapour pressure with the thickness of the water film on the surface 
of the solid. When the formula, R7'/n p/p,=k, which connects the 
vapour pressure p with the molecular attraction & is applied to the 
adsorption data, it is found that the attraction potential diminishes 
rapidly with increasing thickness of the film, but that there is a fairly 
well-defined radius of attraction, which in the case of water on the 
quartz surface amounts to 1°3 x 10-° cm., and on the anorthite surface 
to 6:2 x 10-° cm. H. M. D. 


Adsorption by Clays. IV. Pavut Rontanp (Biochem. Zeitsch., 
1912, 46, 374—-375).—The colouring matter of waters from sulphite 
cellulose factories is not adsorbable by clays unless treated with 
potassium ferrocyanide, when the pigment is converted into 
Prussian-blue. 8. B.S. 


Thermal Dissociation and Constitution of Readily Decom- 
posable Salts. K. Friepricn (Centr. Min., 1912, 174—184, 
207—220).—An electrical apparatus is described in which the tem- 


Decomposition | Decomposition 
" = c - ~“ 


commenc- commenc- 
into ing at into ing at 
Fe,0, 705° 3Zn0,2SO, 840 ca. 
CoO 880 3ZnO 935 
NiO 840 2 1030 
2Cu0,SO, 740 Al,O3 770 
2Cu0 845 O 2Ag 1085 
2Cu,0 1040 ca. 
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rature of a substance can be gradually raised, during sixty minutes, 
up to 1350°. The temperatures are plotted against time, and heating 
(and heating-velocity) curves are given. The results obtained at 
atmospheric pressure and in a still atmosphere are shown on page 27. 

MnSO, has m. p. 700°; transformation point 860°. Ag,SO, has 
m. p. 660°; transformation point 410°. ZnSO, and PbSO, have the 
transformation points 740° and 850° (approx.) on 


J. 8. 


Thermal Dissociation and Constitution of Readily Decom- 
posable Minerals. K. Friepricn and L. Garrerr Smitu (Cenér. 
Min., 1912, 616—626, 651—660, 684—693).—Various mineral 
carbonates were heated gradually during one hour up to 1130°, and the 
heating (and heating-velocity) curves plotted. The results obtained at 
atmospheric pressure and in a still atmosphere are tabulated below : 


Commencing Maximum 
Substance. decomposition. decomposition. 


Cerussite from Mies, Bohemia about 315° 835° 

Calamine from Thasos, Turkey 395 440 

Chalybite from Ivigtut, Greenland 460 
- »» Neudorf, Harz ca. 400 ? 480 
ns »» Niederschelden, Westphalia 500 

Rhodochrosite from Colorado 525 570 

- eer 510 ? 

Magnesite from Kaiserberg, Styria 570 

Calcite from Léwenberg, Silesia 895 

Aragonite from Bilin, Bohemia 895 

Strontianite from Hamm, Westphalia over 1130 

Witkerite (locality ?) »» 1180 


In all cases, except for cerussite, strontianite, and witherite, the 
decomposition into oxide and carbon dioxide is complete. Cerussite 
alters into a basic carbonate at about 315—335°, and this is decomposed 
into lead oxide and carbon dioxide at 430—460°. Strontianite and 
witherite show an absorption of heat, corresponding with a transforma- 
tion at 830—860° and 780—815° respectively. 

In addition to these simple carbonates, various double carbonates 
(dolomite, ankerite, etc.) were also examined, and heating curves 


are given. Analyses are given for each mineral examined. 
L. J. 8. 


Mechanism of Osmosis. Aur. Gintet (Bull. Soc. chim. Belg., 
1912, 26, 502—503).—A mathematical amplification of some points 
discussed in a previous paper (A., 1912, ii, 1043). H. W. 


The Kinetic Theory of the Osmotic Pressure of Concen- 
trated Solutions, and the Agreement of Henry’s Law for 
Concentrated Solutions of COarbon Dioxide in Organic 
Solvents at Low Temperatures. Orto Srern (Zeitsch. physikal. 
Chem., 1912, 81, 441—476).—The author deduces an expression, 
which shall represent the osmotic pressure of concentrated solutions, 
from theoretical considerations based on the van der Waals gas equation. 
The discussion of the formula leads to the conclusion than a given 
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substance will obey the osmotic laws much better than the same 
substance obeys the gas laws when it is in the gaseous condition. The 
second part of the paper is concerned with the experimental investiga- 
tion of the formula deduced in the first part. This consists in 
examining solutions of carbon dioxide in ethyl alcohol, methyl 
alcohoi, acetone, ethyl acetate, and methyl acetate at temperatures of 
—78° and — 59°, and at pressures from 50 mm. to 760 mm. of mercury. 
The experimental results show that Henry’s law holds very exactly 
for concentrated solutions when expressed in terms of “ solubility” 
(Ostwald), whereas in terms of the absorption coefficient (Bunsen) it does 
not hold. The osmotic pressure, calculated from the measurements, 
is in good agreement with that calculated from the theoretical formula 
deduced in the first part of the paper. The last portion of the paper 
consists of a consideration of Dolezalek’s ‘Theory of Gaseous Solubility” 
(A., 1910, ii, 184) in connexion with the results obtained by the author, 
It is shown that the explanation given by Dolezalek for irregularities 
leads to results which are entirely opposed to those generally accepted. 
J. F.S. 


Activity of the Ions and the Degree of Dissociation of 
Strong Electrolytes. Girpert N. Lewis (J. Amer. Chem. Soc., 1912, 
34, 1631—1644).—A review is given of the facts hitherto published 
bearing on the question of the degree of dissociation of electrolytes, 
and their probable theoretical significance is discussed. Attention is 
directed more particularly to the properties of strong uni-univalent 
electrolytes, as these afford the only data from which conclusions, 
free from ambiguity, can be drawn. 

It is shown that many chlorides, bromides, and iodides are equally 
dissociated, whilst nitrates, chlorates, bromates, and salts of silver 
and thallium are somewhat less dissociated. The degree of dis- 
sociation of uni-univalent salts is probably much less than is usually 
supposed. If it is assumed that potassium chloride is dissociated 
to the extent of 74% at 0°1M, 82% at 0°05@, and 89% at 0°02/7, then 
in most cases up to 0°1/ the activity of the ions is proportional to the 
concentration of the solution. 

According to this view, the deviation of strong electrolytes from the 
mass law is to be attributed largely to a general increase in ionic 
mobility with the total ion concentration. This is in agreement with 
Jahn’s theory (A., 1900, ii, 523), but differs from that advanced by 
Franklin and’ Kraus (A., 1905, ii, 298) and Lewis and Wheeler 
(A., 1906, ii, 650). According to the former explanation, it is the 
velocity of the ions which fails to obey the laws of the ionic theory, 
whilst, according to the latter, it is the degree of dissociation. Pro- 
bably neither explanation is adequate by itself, but the evidence now 
adduced in support of the view that the ions in aqueous solution have 
a variable mobility renders further investigation desirable. 1, G. 


Neutralisation’ Curves and Dissociation Constants of 
Sulphuric and Citric Acids. Jonannes E. Enxuaar (Zeitsch 
physikal. Chem., 1912, 81, 481—482). —Polemical. An answer to the 
criticism of Drucker (A., 1911, ii, 687) on Enklaar’s papers . 1911, 
ii, 1071; 1912, ii, 239). J. F.S. 
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The Absorption of Oxygen, Nitrogen, and Hydrogen in 
Aqueous Solutions of Non-electrolytes. Car. MULLER (Zeitsch. 
phystkal. Chem., 1912, 81, 483—503).—The solubility of oxygen, 
nitrogen, and hydrogen is determined in aqueous solutions of sucrose, 
dextrose, glycerol, and chloral hydrate which vary in concentration 
from 10% to 60%. In the glycerol and chloral hydrate solutions the 
absorption coefficient decreases to a minimum and then increases with 
increasing concentration of the solutions, whilst in the sucrose and 
dextrose solutions the absorption coefficient increases steadily with 
increasing concentration. The relative decrease in the absorption 
coefficient at a given concentration of the solution is independent of the 
nature of the gas in the cases examined. The amount of gas absorbed 
can be represented by two straight lines which cut at the point of 
minimum absorption. The minimum absorption is found, for all the 
gases investigated, to lie at about the same concentration. The fact 
that the decrease of the absorption coefficient is independent of the 
nature of the gas can only be explained by the formation of hydrates in 
the solutions, and consequently it is to be regarded as a proof of the 
existence of hydrates in solutions. J. F.S. 


Liquid Mixtures. I. Property-composition Curves and 
the Molecular Changes which take Place on Forming 
Binary Liquid Mixtures. Rosert B. Denison (Zians. Faraday 
Soc., 1912, 8, 20—34).—The existence of a chemical compound may 
be inferred with probability, but not with certainity, from the 
presence of a maximum or minimum in the property-composition 
curve. The deviation from a straight line is a maximum for the 
composition corresponding with that of the compound. This is 
independent of the dissociation of the compound. An approximate 
estimate of the extent of dissociation is obtained by examining the 
deviation-composition curve, a sharp maximum denoting a small 
dissociation. Changes of temperature may displace a maximum on 
the property-composition curve, but do not alter the position of the 
maximum on the deviation curve. It is thus possible to determine 
the equilibrium in a homogeneous solution by determining any 


suitable physical property of a series of binary mixtures. 
C. H. D. 


Liquid Mixtures. II. Chemical Combination in Liquid 
Binary Mixtures as Determined by a Study of Property- 
composition Curves. Rosert B. Denison (Zrans. Faraday Soc., 
1912, 8, 35—50).—The principles discussed in the preceding abstract 
are applied to several cases of contraction on mixing, and of the 
viscosity of liquid binary mixtures. The curves for mixtures of 
ethyl alcohol and water show a maximum deviation at 46% alcohol, 
corresponding with a compound EtOH,3H,O. The position of the 
maximum is the same at 0° and 156°, but the maximum is sharper at 
the lower temperature, indicating dissociation as the temperature 
rises. The pyridine-water curves indicate in similar manner a 
compound C,NH,,2H,O, whilst mixtures of lactic acid with water 
and of acetic acid with benzene, indicate compounds C,H,O,,2H,O, 
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and O,H,,2C,H,0, respectively. The method is also applied to 


aqueous solutions of salts, and a theoretical discussion follows. 
C. H. D. 


Systematics of the States of Aggregation of Matter. 
P. P. von WeEimaRn (Koll. Chem. Beihefte, 1912, 4, 65—100).—A 
further discussion of the author’s orientation theory (compare A., 
1910, ii, 1048; 1912, ii, 142, and other papers). The views of 
Lehmann are adversely criticised, and arguments advanced against the 
assumption of the amorphous state. H. M. D. 


The Nature of Pseudo-solutions. Basit Kurinov (Zeitsch. 
anorg. Chem., 1912, '79, 88—96. Compare A., 1906, ii, 343).—The 
system studied is that of ferric hydroxide hydrosol and hydrochloric 
acid. The transition from pseudo-solution to true solution is 
observed in this system, the quantity of precipitate reaching a 
maximum for a certain concentration of the acid. The solid phase 
also alters in character as the change proceeds. Measurements of 
the optical extinction coefficient give the same result. The conclusion 
is confirmed, that the formation of a pseudo-solution depends on the 
formation of additive compounds. C. H. D. 


The Theory of the Isoelectric Point. III. The Nature of 
Solutions of Colloids of the Character of Proteins. L&onor 
MicuaE is (Biochem. Zeitsch., 1912, 4'°7, 250—259. Compare A., 191], 
ii, 192, 577).—Sorensen has recently criticised the author’s theory that 
the optimal condition for precipitation of substances from solution 
exists when the solution is isoelectric with the dissolved substance 
(Ergebnisse der Physiologie, 1912, 506). The author gives reasons for 
maintaining his position. He shows incidentally that the isoelectric 
points of phenylalanine and glycine, ascertained by determining the 
mixture of sodium acetate and acetic acid to which their concen- 
trated aqueous solutions can be added without alteration of the 
hydrogen-ion concentration, agree accurately with isoelectric points 
calculated from their basic and acidic dissociation constants. He also 
calls attention to the fact that the peculiar properties of the protein 
colloidal solutions, as contrasted with those of amphoteriz, slightly 
soluble crystalline substances, can be explained by the differences of 
the surface tensions of the interfaces, the surface tension in the case of 
crystalline substance and its saturated solution being great, whereas 
in the case of the protein colloids it is small. This last factor tends 
to cause dispersion of the colloid in solution, and to inhibit the tendency 
to crystallisation, which latter phenomenon, in the case of crystalline 
substances, is promoted also by the vectorial forces. 8. B.S. 


Theory of the Formation and Stability of Colloidal Solu- 
tions and Precipitates. II. P. P. von Wetmarn (Koll. Chem. 
Bethefie, 1912, 4, 101—131. Compare A., 1910, ii, 835).—The theory 
of the so-called condensation methods for the production of disperse 
systems is further discussed. 

Experiments are described which show the gradual change in the 
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character of precipitated sodium chloride when the conditions (nature 
of the solvent, temperature) under which the precipitation is effected 
are gradually altered. These structural changes are illustrated by 
photographs of the precipitated substance. Similar variations in 
structural character have been observed in the case of a large number 
of other substances. H. M. D. 


Formation of New Colloids in a Colloidal Solution by 
Metallic Plates. Maurice Puitippson (Bull. Acad. roy. Belg., 
1912, 580—582. Compare A., 1912, ii, 914).—Colloidal copper, when 
prepared by Bredig’s method, gradually undergoes a change when 
carefully cleansed plates of either zinc or platinum are introduced into 
the solution of the hydrosol. A study of Tyndall’s phenomenon in 
these solutions shows that, whilst the copper is gradually precipitated, 
a new and not very stable colloid is produced. Contrary to the explana- 
tion previously put forward (Joc. cit.), the precipitation is independent 
of the electrolytic solution pressures of the precipitating metals, and 
these metals, under the influence of the discharge of the colloidal 
particles during precipitation, are able in their turn to assume the 
colloidal state. W.G., 


The Emulsoid Condition and the General Classification of 
Colloidal Forms. Wotreane Ostwa.p (Zeitsch. Chem. Ind. Kolloide, 
1912, 11, 230—-239).—The classification of colloidal forms of matter 
is discussed with special reference to the emulsoid condition. Accord- 
ing to the author, emulsoid and lyophilic are not synonymous terms, 
the lyophilic colloids representing merely a special group of emulsoids, 
Since the term lyophbilic is employed in reference to colloids in which 
the dispersive medium is combined to a greater or smaller extent with 
the disperse phase, it is suggested that such colloids may more 
conveniently be called solvated, the lyophobic colloids being then 
designated non-solvated. 

As a direct test for the emulsoid condition, the formation of two dis- 
tinct non-disperse liquid layers on coagulation is recommended. This 
type of coagulation has been observed in the case of gelatin, casein, 
soaps, lipoids, and silicic acid. H. M. 


Jellies. P. P. von Wermarn (Zeitsch. Chem. Ind. Rolloide, 1912, 11, 
239—241).—Polemical against Zsigmondy and Bachmann (A., 1912, 
ii, 1149). The crystalline character of the ultra-microscopic particles 
exhibited by certain jellies had been previously demonstrated by the 
author. H. M. D. 


Maximum and Minimum Equilibrium Fressure in Binary 
Systems. F. E. C. Scnerrer (Zeitsch. physikal. Chem., 1912, 81, 
431—440).—A theoretical paper dealing with the conditions under 
which maximum and minimum pressures occur in 1+ G@ and S+G and 
S+JL surfaces. The work is a continuation of that of Smits (A., 1912, 
ii, 242). The author concludes, from theoretical considerations, that 
the systems HgI,+HgBr,, d+/ carvoxime, monochloro- and mono- 
bromo-quinol acetates, p-azoxyphenetole+p-methoxycinnamic acid, 
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and many binary metal systems ought to show curves of maximum 
and minimum pressure on the SZ surface. J. F.S. 


Examples of Bimolecular Reversible Reactions. WALTER 
Herz and Fritz Kuntze (Zeitsch. Elektrochem., 1912, 18, 1015—1016). 
—A theoretical paper in which equilibrium constants are calculated 
from experimental results of F. Kuntze on the reaction between 
chloral alcoholates and alcohols (compare A., 1908, i, 322). The following 
constants are given: chloral-amyl alcoholate+ethyl alcohol, k,/k= 
0°444 ; chloral-amyl alcoholate + propyl alcohol, 0°444 ; chloral propyl 
alcoholate +/-amyl alcohol, 0°121; chloral butyl alcoholate +/-amyl 
alcohol, 0°121 ; chloral amyl alcoholate + benzyl alcohol, 0°298. 

J. F.S. 


Gaseous Mineralisers ina Magma. II. Paun Niaatt (Zeitsch. 
anorg. Chem., 1912, ‘77, 321—334. Compare A., 1912, ii, 632).—A 
further theoretical discussion of ternary systems including a gaseous 
phase. C, H. D. 


Equilibria in Quaternary Systems. V. Completely Iso- 
morphous Quaternary Mixtures. NicoLta Parravano (Gazzetta, 
1912, 42, ii, 305—326).—The study of the phenomena of crystal- 
lisation of quaternary systems by the tetrahedral method of repre- 
sentation (compare A., 1911, ii, 973) involves the erection, at the 
angles of the tetrahedron, of ordinates in space of four dimensions. 
The author treats the problem mathematically, and shows how it is 
possible to obtain the results required in spite of the impossibility of 
drawing such ordinates. Four typical cases present themselves and 
these are considered in turn. T. HF. 


Distribution of Dyes between Two Solvents. The Theory 
of Dyeing. Wittem Remnpers and D. Lety, jun. (Proc. K. Akad, 
Wetensch. Amsterdam, 1912, 15, 482—495).—The influence of con- 
centration on the distribution of a number of dyes between isobutyl 
alcohol and water has been examined. Denoting the corresponding 
concentrations in the alcohol and water by cg and cy respectively, it is 
found that the ratio cq/c» decreases in all cases as the concentration 
increases. For some dyes, the observations can be satisfactorily 
represented by means of the adsorption formula: log cg=1/n log cy, 
but for others this is by no means the case, and in order to obtain 
approximate agreement between the calculated and observed values, 
it is necessary to assume larger values of 1/n for the more concen- 
trated solutions. For the dyes examined, -the value of 1/n varies 
from 0°3 for erythrosine-A to 1:0 for alkali-blue and crystal ponceau. 

The increase of 1/n with the concentration may be explained on the 
assumption that the absorption of the dye by the alcohol is mainly 
dependent on the concentration of the non-ionised and hydrolytically 
dissociated molecules, 

This view accords with the fact, that in the case of basic dyes, the 
transition from the water to the alcohol layer is increased by the 
addition of bases, whilst in the case of acid dyes the addition of acids 
has a similar effect. This influence of acids and bases has been 
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examined in the case of acid, basic and substantive dyes, and the 
observed changes in distribution, together with the accompanying 
change in colour, are recorded in each case. 

When the facts relating to the distribution of dyes between water 
and isobutyl alcohol and between water and fibrous substances are 
compared, there can be no doubt that a close similarity exists, and 
the authors conclude that the absorption of dyes by fibres is 
essentially dependent on the formation of solid solutions. The 


assumption of a surface adsorption is in many cases quite unnecessary. 
H. M. D. 


The Calculation of Equilibrium Constants from Cryoscopic 
Measurements. J. B. Gorzen (Zeitsch. physikal. Chem., 1912, 81, 
298—307).—A continuation of the work described in previous papers 
(compare A., 1910, ii, 268 ; 1911, ii, 1078). The present paper deals 
with the calculation of the dissociation and association constants of 
binary electrolytes and with the first and second dissociation constants 
of ternary electrolytes. The results show that, in general, these 
electrolytes follow the law of mass action. Equations are given for 
the calculation of the conductivity of ternary electrolytes. A number 
of printer’s errors in the previous papers (loc. cit.) are corrected. 
For the deduction of the numerous equations, the original paper 
must be consulted. Among the general conclusions arrived at, the 
following may be noted: (1) The weak organic acids are all poly- 
merised to about the same extent in aqueous solution, and have, 
approximately, the same polymerisation constant, 0°5 ; (2) of salts in 
aqueous solution the sulphates are the most strongly polymerised, the 
nitrates somewhat less, and the chlorides least of all; (3) generally 
the weaker the electrolyte, so far as salts are concerned, the more 
strongly is it polymerised ; (4) the potassium salts are more strougly 
polymerised than the corresponding sodium salts. J. F.S. 


[Reciprocal Salt Pairs.] Orro Mena (Zeitsch. physikal. Chem., 
1912, 81, 377—378).—A reply to criticisms made by Jinecke (A., 1912, 
ii, 762) on a previous paper of the authors (A., 1911, ii, 982). J. F.S. 


Theory of the Efflorescence of Saline Hydrates. Cu. BouLANGER 
and Grorcres Urpain (Compt. rend., 1912, 155, 1246—1249).—For the 
efflorescence of salts in a dry atmosphere the authors deduce the 
equation log (mg — m,)=log a+ A log(@—#), where @ is the total time 
necessary for efflorescence, me the corresponding loss in weight, and 
m, the loss at any given time ¢. a and A are constants, the value of 
the latter being 1°6 for most hydrates. Results are given for sodium 
sulphate, Na,SO,,10H,0, and the values obtained experimentally are 
in close accord with those calculated. This agreement is less satisfac- 
tory in the case of salts which in the anhydrous form retain traces of 
water except at high temperatures. W. G. 


Saturation of the Ethylenic Bonds of Oleic Acid by means 
of Iodine and the Molecular Weight of Dissolved Iodine. 
JosepH A. Mutier (Bull. Soc. chim., 1912, [iv], 11, 1006—1009. 
Compare A., 1911, ii, 266).—The author has measured the velocity of 
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the addition of iodine to oleic acid in carbon tetrachloride and in ethyl 
acetate solution at different dilutions. In each case, the reaction is 
found to be bimolecular, and the molecule of dissolved iodine thus 
appears to be diatomic. The difference in colour of the two solutions 
is attributed to the probable existence of free molecules of iodine in 
carbon tetrachloride solution and to a combination of iodine with ethyl 
acetate when dissolved in the latter solvent. H. W. 


Hydrolysis of Metallic Alkyl Sulphates. Grorce A. Linnart 
(Amer. J. Sci., 1912, [iv], 34, 539—542).—The velocity of hydrolysis 
of calcium and strontium ethyl sulphate under the catalytic influence 
of hydrochloric acid has been measured at 60° in order to ascertain the 
influence of the replacement of barium in barium ethyl sulphate 
(A., 1912, ii, 927) by calcium and strontium. The rate of decomposi- 
tion of the salts decreases as the weight of the metal decreases, the 
values of the velocity coefficient for V-hydrochloric acid being 0-0083, 
0:0078, and 0:0073 for the barium, strontium, and calcium salts 
respectively. ¥. &. PB, 


The Alkaline Decomposition of Chlorohydrjns. UL. Smita 
(Zettsch. physikal. Chem., 1912, 81, 339—-376).—The rate of decompo- 
sition of neutral and acid chlorohydrins by means of alkalis, both with 
and without the addition of neutral salts, is investigated in the present 
paper (compare Evans, A., 1891, ii, 796, and Senter, A., 1910, ii, 276). 
The following neutral chlorohydrins were used: ethylene chlorohydrin, 
a-monochlorohydrin, propylene chlorohydrin, isobutylene chlorohydrin, 
8-methyl-A*-butylene chlorohydrin, a-dichlorohydrin, and epichloro- 
hydrin. In all cases it is shown that the influence of the different 
alkalis is the same. The author was unable to prove the presence of 
glycerol in the product of the reaction with monochlorohydrin and 
alkali, which was stated by Senter (loc. cit.) to be formed. It is 
shown in the case of a-chlorohydrin that the results are more in accord 
with a termolecular reaction than with a bimolecular change, The 
addition of neutral salts has a slight effect on the velocity of the 
reaction, which, however, is too small to be attributed toa metallic 
ion catalysis. In the reaction between baryta and epichlorohydrin the 
case is somewhat different, for here an addition of barium chloride 
causes an increase in the rate of the reaction, which is larger the 
smaller the concentration of the hydroxy! ion present. The following 
chlorohydrins of acids were investigated: chloromalic acid, B-chloro- 
lactic acid, and a-chloro-8-phenyl-f-lactic acid. The reactions were 
studied with sodium hydroxide, potassium hydroxide, baryta, and - 
calcium hydroxide, and in all cases are shown:to be bimolecular ; there 
is, however, a catalytic influence exerted on the velocity of the reactions 
by the metallic ions present. The Holmberg constant, d (see Holmberg, 
A., 1912, ii, 443, 1048), and the catalysis constant for chloromalic 
acid with different bases are as under : 


Ca(OH),  Ba(OH)». KOH. NaOH. 


Catalysis const. ......... 42°9 11°4 10°6 
d 1/4 1/4 


3—2 
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With f-chlorolactic acid the values are : 


Ca(OH). Ba(OH), KOH. NaOH. 
Catalysis const. ......... 3°8 1°79 0°74 0°74 
d 1/4 1/7 1/7 


Similar results are also given for a-chloro-B-phenyl-f-lactic acid, in 
connexion with which the existence of two isomerides is shown, m. p. 
respectively 94° and 103°. J. F.S. 


Inorganic Ferments. VI. Catalytic Decomposition of 
Formic Acid by Rhodium. Tomas BLackappER (Zeitsch. physikal. 
Chem., 1912, 81, 385—416. Compare Bredig and co-workers, A., 
1900, ii, 213; 1901, ii, 441, 442; 1909, ii, 389; 1910, ii, 284). 
—The velocity of the decomposition of formic acid by means of 
rhodium has been investigated by the author, together with the 
influence of changes in the various conditions of carrying out the 
decomposition. The most active rhodium is produced by allowing 
rhodium sponge to lie in contact with potassium sulphide for several 
hours, or by electrolytically depositing rhodium black on to platinised 
platinum from a solution of rhodium in 60% sulphuric acid by a current 
of 0°02 ampere at 180°. Rhodium is only capable of effecting the 
catalysis when it contains either sulphur or oxygen. In the latter case, 
the activity is of short duration, whilst in the former case it persists 
for several days. Formic acid is practically quantitatively decomposed 
into hydrogen and carbon dioxide, and a small amount of hydrogen 
sulphide, amounting to 0°02%, is evolved at the same time. The 
reaction is complicated, as shown by the constant, which, when 
calculated from the equation for reactions of the first order, increases 
with decrease of the formic acid concentration. . The temperature- 
coefficient of the reaction between 85° and 95° is rather more than 2 per 
10° rise of temperature. The effect of more rapid stirring is slight, 
and this, taken in conjunction with the temperature-coefficient, 
indicates that the process is to a large extent purely chemical and does 
not depend on diffusion. The addition of sodium formate increases 
the velocity of the reaction, whilst the addition of sufficient alkali to 
make the solution alkaline entirely stops the reaction. Dilution of the 
formic acid and sodium formate mixture brings about an increase in 
the velocity of the change. The addition of hydrochloric acid decreases 
the velocity of the reaction, which indicates that the increase brought 
about by sodium formate is due to a decrease in the concentration of 
the hydrogen ions. Active rhodium has a more positive potential 
than inactive rhodium when measured in formic acid solution. 

J. FS. 


Catalysis on the Basis of Work with the Imino-esters: 
the “Salt Effect.” Juiius Srizeiitz (J. Amer. Chem. Soc., 1912, 
34, 1687—1695).—Investigations of the action of ammonia on imino- 
esters (A., 1908, ii, 168) indicated that, in addition to the reaction of the 
anion of the imino-ester with a high velocity coefficient, a second 
accelerating force is involved, the imino-ester itself exerting a “ salt 
effect” on its own catalysis. In more recent work on the velocity of 
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the rearrangement of acid chloroamides through salt and ion formation 
in alkaline solutions, it has been found that not only do the anions 
of the salts formed undergo the rearrangement, but that possibly 
both the anions and the non-ionised salts suffer the rearrangement 
simultaneously, and that probably the anions are the rapidly reacting 
components. 

In view of these results, the work on the decomposition of imino- 
esters by water has been re-investigated in order to ascertain whether 
a parallel action of water on the non-ionised imino-ester, proceeding 
simultaneously with the main action on the imino-ester ion, could be 
inferred. In referring the velocity of the action to the ion as the sole 
reacting component of the imino-ester, it was necessary to assume a 
considerable acceleration of the action in the more concentrated salt 
solutions, analogous to the “salt effect” in other catalytic actions. 
The effect of adding neutral salts was generally found to be in harmony 
with the assumptions made. 

Acree has advanced the theory that the accelerations beyond the 
theoretical effect of a catalyst could be due to a parallel decomposi- 
tion of ions and non-ionised molecules, and that accelerations occur 
in which the reacting components are salt molecules and not their 
ions. 

It is shown that the numerical data obtained in some of the 
author’s experiments agree as well with the hypothesis of a parallel 
decomposition of the non-ionised salt molecules by water as with the 
assumption of a “salt catalysis.” Further work is therefore being 
undertaken with a view to determining the salt factor for other 
reactions in which water is involved. E. G. 


The Natural System of the Hlements. A. Kiemner (Ann. 
Physik, 1912, [iv], 39, 1070).—A claim of priority in respect of 
certain views expressed by Laemmel (A., 1912, ii, 1048) in reference 
to the influence of temperature on the specific heats of the elements. 

H. M. D. 


The Theory of Radicles as an Interpretation of Mende- 
leév’s System. Dan Raputescu (Chem. Zentr., 1912, ii, 1418—1420 ; 
from Bul. Soc. Stiinte Bucaresti, 1912, 21, 59—71).—The structure of 
an element is considered to be somewhat similar to that of organic 
compounds ; it is built up of a characteristic radicle, the “‘ character- 
istic” and an indifferent carrier, the ‘‘ nucleus.” The characteristic 
is the bearer of the valency, the specific and unalterable analytical 
properties of the element and of the colour, and its weight does not 
exceed nine times the atomic weight of hydrogen. The nuclei are 
whole multiples of the three radicles, R = 22, R’ = 21:27, and R” = 22°27 ; 
metallic nature increases from Rto R”’. Nuclei that approach 10R 
are radioactive; greater than these are unknown. The characteristics 
are attached to the nuclei like the various groups to the carbon 
skeletons in organic compounds. They are seven in number and 
are equal to: 1 for alkali metals (basic, univalent, coloured flames, 
few spectral lines, colourless salts) ; 2°07 for the magnesium group 
(weak bases, stable salts, bivalent, affinity for carbon); 4 for 
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characteristics of stable quadrivalence; 5 for tervalence and boron ; 
8 for sexavalence (blue, green, and red salts, polyammino-compounds 
and complexes); 7 for quinquivalence, and 5°48 for halogens and 
manganese. A periodic table shows that from the “constitutional 
formule” based on these theories, the important properties of the 
elements are made apparent, and that the calculated atomic weights 
agree very closely with the experimental data. J.C. W. 


Some Considerations Regarding Werner’s Theory. ITAto 
Bewtuccr (Gazzetta, 1912, 42, ii, 532—539).—The author discusses 
the views of Briggs (T., 1908, 93, 1564 ; 1911, 99, 1019) in regard to 
the nature of the linking of the ionisable radicles in complex com- 
pounds. He is of opinion that the experimental evidence is quite 
insufficient to justify this modification of Werner’s theory, and in 
particular he points out that Briggs’ hypothesis would require the 
existence of enormous numbers of isomerides among complex com- 
pounds, whereas Briggs adduces only a few instances, and in the 
author’s opinion even these require further investigation. R. V. 8. 


Laboratory Apparatus. Ernst BERLIN (Chem. Zentr., 1912, ii, 889; 
from Zenétr. Physiol., 1912, 26, 219—222).—Two pieces of apparatus 
are figured and described. The first is for use in the preparation of 
hydrogen chloride by adding sulphuric acid to hydrochloric acid. ‘The 
second provides for the automatic extraction of substances from one 
liquid by means of a heavier liquid, for example, extraction of 


substances from an aqueous solution by means of chloroform. 
T. A. H. 


Lecture Experiment on the Explosion [and Production] of 
Electrolytic Gas by Alternating Currents. [Fritz Ficnuter 
(Zeitsch. Elektrochem., 1912, 18, 1080).—The experiment is designed 
to show that both products of electrolysis are liberated at a single 
electrode by an alternating current, and that a large production of gas 
at an electrode is only possible with large current density when using 
alternating current. The experiment also demonstrates the explosion 
of electrolytic gas in a perfectly safe manner. The apparatus consists 
of a short length of thick-walled glass-tubing, 8 cm. long and 2 cm. 
diameter ; this is fitted with a rubber stopper, which supports a glass 
stopcock and a platinum wire. The wire serves as one electrode, and 
projects 3—4 cm. into the tube. The whole is attached to 1 wooden 
rod and placed in a beaker of dilute sulphuric acid, so that the tube is 
filled with the liquid. The tap is then closed, The other electrode 
consists of a large piece of gas carbon. A current of 7 amperes is 
passed through, which rapidly fills the tube with electrolytic gas and 
consequently drives out the solution. Just before the solution has 
finally left the platinum wire the current density on the wire is great 
enough to produce a glowing layer of gas which fires the mixture, and 
allows the tube to refill with solution. The process then repeats 
itself. J. FS. 


Photochemistry. IV. Photochemical Lecture Experiments. 
Osxak BaupiscH and Rose First (Ber., 1912, 45, 3426—3428).— 
The explanation given in a previous paper (A., 1911, ii, 952) of the 
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formation of a-hydroxyazonaphthalene from ammonium a-nitroso- 
naphthylhydroxylamine has been confirmed by extracting the yellow 
dye from the fibre. It was identified as a-azoxynaphthalene, and the 
methyl-alcoholic solution, on exposure to sunlight, deposited glistening, 
brownish-red needles of a-hydroxyazonaphthalene. 

If filter paper is treated with ammonium a-nitrosonaphthylhydroxyl- 
amine so as to obtain the yellow dye, and then exposed to the rays 
from a quartz-mercury lamp, it is turned red, whether screens of 
glass, glass coated with gelatin, starch solution, or egg-albumin 
solution, are interposed or not. Such screens, however, prevent the 
liberation of iodine on paper treated with potassium nitrate and starch 
iodide, showing that it is the long rays which are active in the first 
case, and the short rays in the second. The fact that these long rays 
will penetrate colloidal solutions is discussed in connexion with the 
utilisation of light energy by the colloidal plasma of plant cells. 

By acidifying an aqueous solution of ammonium a-nitrosonaphthyl- 
hydroxylamine with metaphosphoric acid, an almost white, curdy 
precipitate of the free acid is obtained; white needles from light 
petroleum, m. p. 54—55°. In chloroform solution the free acid is 
reduced to a-naphthalenediazonium chloride. =. © 2, 


Inorganic Chemistry. 


The Behaviour of Water as a Liquid and in Five Solid 
Modifications Under Pressure. P. W. Bripeman (Zeitsch. anorg. 
Chem., 1912, ‘77, 377—455).—The behaviour of water has been 
examined under higher pressures than in previous experiments, liquid 
water being studied between — 20° and +80° up to 12,000 kilograms 
per sq., cm., and solid water between — 80° and +78° up to 20,500 
kilograms per sq.cm. Two new modifications of ice, one of which is 
capable of existing above 0°, have been discovered. Five of the six 
stable triple points have been found, and ten of the eleven trans- 
formation lines have been followed. In addition to the five stable 
solid modifications, two exist which have no range of stability. All, 
with the exception of ordinary ice, are denser than water. 

The temperature of maximum density of water is independent of the 
pressure, but the maximum disappears at high pressures ; a new anomaly 
appears, however, between — 15° and — 20° at a pressure of 5000 kilo- 
grams. The increased compressibility at high pressures suggests 
a possible compressibility of the atoms as well as of the molecules, but 
the data are still insufficient to construct an equation for the behaviour 
of liquid water. 

The results with the solid phases confirm and extend those of 
Tammann, The equilibrium curve between ice II and III, which 
was not found by Tammann, has now been determined. The water is 
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enclosed in a vessel filled with light petroleum, and the pressure is 
measured by the change in resistance of a manganin wire. In order 
to determine the curve II—IIi, along which the volume changes are 
very small, a different method has to be adopted, the temperature 
being varied at constant volume, and the changes of pressure ob- 
served, 

Ice VI, which is formed at temperatures above 0° under high 
pressure, has the greatest-range of existence, as regards both tempera- 
ture and pressure, and the form of the curve is such as to indicate 
that further modifications are not formed. The existence of two 
modifications having no range of stability is inferred from the 
occurrence of volume changes which do not lie on any of the equilibrium 
curves. 

The observations confirm the impossibility of superheating a solid 
phase with respect to the liquid, whilst undercooling readily takes 
place, and many of the curves have been prolonged into the region of 
instability, but an unstable triple point has not yet been realised, and 
indications of a metastable limit have not been found. Nuclei of a 
previously existing phase appear to persist even in a solid phase. The 
velocity of transformation, even in solid phases, is extremely high in 
the neighbourhood of a triple point, but diminishes rapidly with 
falling temperature. The bearing of these results on the theory of the 
solid state is discussed. C. H. D. 


A New Modification of Sulphur. A. H. W. Aven (Proc. KX. 


Wetensch. Amsterdam, 1912, 15, 572—583; Zeitsch. physikal. Chem., 
1912, 81, 257—280).—If a solution of rhombic sulphur in sulphur 
chloride, saturated at the ordinary temperature, is heated at about 
150° and then cooled, it is found that a further and considerable 
quantity of sulphur may be dissolved in the liquid. It is shown that 
this cannot be due to the formation of 8, from §,, for the solubility 
of 8, in sulphur chloride is very small at the ordinary temperature, 
and if solutions saturated with 8, at a higher temperature are cooled 
down, this separates out quite readily. 

In order to ascertain whether this phenomenon is due to the forma- 
tion of a new modification of sulphur or to the combination of sulphur 
with the sulphur chloride, systematic determinations have been made 
of the solubility of rhombic sulphur in sulphur chloride which has 
been heated with varying proportions of sulphur at a definite tem- 
perature and then cooled to either 25°, 0°, or — 60°. The data thus 
obtained point to the formation of a new variety of sulphur. If this 
conclusion is correct, it should be possible to obtain some indication of 
its formation in the absence of sulphur chloride. This is actually the 
case, for if sulphur is heated alone to 125° and rapidly cooled, and its 
solubility in sulphur chloride examined, it is found that the solubility 


is distinctly greater than that of unheated rhombic sulphur. 
H. M. D. 


The Relation between the Sulphur Modifications. H. L. 
pE Leguw (Proc. K. Akad. Wetensch. Amsterdam, 1912, 15, 584—593). 
—If the sulphur contained in a dilatometer tube is heated to its 
boiling point, and then rapidly cooled so that a large proportion of the 
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S, formed remains intact, it is found that the temperature of conver- 
sion of rhombic into monoclinic sulphur is lowered from 95°45° to 
about 71°. As the proportion of 8, present decreases, the transition 
temperature rises until it reaches 95°45°, which must be regarded as 
the true unary transition point. Kruyt’s work (A., 1911, ii,879 ; 1912, 
ii, 1051) on the dynamic allotropy of sulphur is criticised adversely, 
and in particular it is shown that there is no evidence for the assump- 
tion of a region of partial miscibility in the liquid phase. 

The occurrence of two liquid layers is due to differences in tempera- 
ture, and when the thermal conductivity is increased by the introduction 
of platinum wire or gauze, the phenomenon in question is only 
observed very indistinctly or not at all. 


Alleged Complexity of Tellurium. Witi1am C. Morean (J. Amer. 
Chem. Soc., 1912, 34, 1669—1675).—Flint (A., 1910, ii, 845 ; 1912, ii, 
1051) has stated that by fractional hydrolysis of tellurium tetrachloride, 
he obtained two fractions, one giving the atomic weight 124°3, and the 
other, which was still impure, the atomic weight 128°85. This work 
has now been repeated with a large quantity of material, but the results 
do not show progressive diminution of the atomic weight, and thus fail 
to confirm Flint’s conclusion. In view of these experiments and those 
of other investigators, the author considers that the evidence for the 
homogeneity of tellurium is quite convincing. E. G. 


[Compounds of Tellurium and Iodine.] Frans M. Jarcer and 


J. B. Menxe (Zettsch. anorg. Chem., 1912, 77, 320. Compare A., 
1912, ii, 344).—It is not possible to determine the freezing point of 
mixtures containing more than 70% of tellurium in an open vessel, 
and mixtures rich in iodine boil. The compound Tel, dissociates 
when heated in carbon dioxide. C. H. D. 


The Ternary System Tellurium Tetra-iodide-Hydrogen 
Iodide—Iodine, and the Estimation of Tellurium by means 
of Hydrazine Hydrate. J. B. Menke (Zeitsch. anorg. Chem., 1912, 
77, 282—288. Compare Jaeger and Menke, A., 1912, ii, 344).— 
Tellurium tetra-iodide, prepared by melting together its components, 
is heated with hydriodic acid and iodine in a sealed glass tube, ten 
days being allowed for the attainment of equilibrium in each experi- 
ment. The only solid phases found are Tel,,HI,8H,O and iodine. 
A hexa-iodide is thus not obtained either by fusion or from solution. 
The double compound resembles iodine in appearance. 

For analysis, the free iodine is titrated with thiosulphate after 
neutralisation with sodium hydrogen carbonate ; the total iodine is 
estimated as silver iodide after removal of mést of the tellurium by 
alkali sulphite. The method of Gutbier and Flury (A., 1902, ii, 653) 
is not applicable to tellurium tetra-iodide, and the reduction of 
tellurium by means of sulphur dioxide is not exact, as the fine, 
amorphous tellurium readily oxidises. Precipitation by means of 
hydrazine hydrate is usually incomplete, as the filtrate contains 
colloidal tellurium. In acid solution the precipitation is almost 
complete, but the excess of acid must be neutralised before filtration, 
otherwise the precipitate partly redissolves. C. H. D. 
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The Validity of Werner’s Theory of Subsidiary Valencies 
for Ammoniates. Wa.rer Peters (Zeitsch. anorg. Chem., 1912, 77, 
137—190).—The addition of ammonia to inorganic salts has been 
studied by means of the apparatus of Ley and Wiegner (A., 1905, 
i, 749). After saturating the solid with ammonia, it is weighed, trans- 
ferred to a vacuum until the weight is constant, and again saturated. 
Addition takes place more readily the second time, and in some cases 
a further quantity of ammonia is added. 

The number of molecules added depends on the degree of saturation 
of the salt molecule and on the residual affinity of its ions, and when 
salts with the same anion but different cations are compared, analo- 
gies corresponding with the periodic system are observed. The 
number of molecules of ammonia is most frequently six or a multiple 
of six, which is in accordance with Werner’s hypothesis. 

The following new compounds have been prepared : 

CuCl,3NH, ; CuBr,3NH, ; Cul,3NH, ; CuCN, NA; ; 

Cu(NO,),,5NH, ; 
AgCl,3NH, ; AgBr,24NH, ; AgI, INH, ; : AgONO, NH,; AgCNS,2NH,; 
AgNO,,3NH,; KAuCl,3NH,; K Au(ONS),5NH, ; ; Zn80,.H, 0,6NH,; 
K,Hgl,2NH,; BaHgl,8NH,; Cu,Hgl,6NH,; CdHgl,,6NH, ; 
Hg(ON S)4N. H, ; Hg(C,H,0,),4N H,; Hg(C,H,0,).,4NHs; ; 
rCl,, ™ 
UCI, 3NH, ; UO,Cl,,.2NH, ; MnCi,,6NH, ; Mnf,,6NH, ; 
MnSO,,6N H, : 
MnSO,,H,0,5NH, ; FeSO,,H,0,5NH, ; Zn,Fe(CN)_7NH, : 
Mn »Fe(ON),, 2NH, 
Cd,Fe(CN),,7NH;, ; Co,Fe(CN oe 3NH, ; Ni zFe(ON Jer NH, ; 
Zn,| Fe (CN), os 12NH, ; 
Mn,| Fe(CN),].,6NH, ; Cu, ol Fe(CN) op ON H, 5 ; Cd of Ro(CN ell 2H 0; 
Co,| Fe(ON),},,83NH, ; Na,FeNO(ON), NTs; ; Ni(SCN),,6NH,, ; 
NiS,0,,6N 
Co(CN),,2NH,; ; Co(SCN),,6NH, ; : "RAC SNE, ; RuBr,,3NH, ; 


PdCl,,5NH,; Padl,,6NH, ; Na‘Pacl, SNH, ; (NH,),PdCl,,5NH, ; 
PtCl,,5NH,; Ptl,,6NH, ; Na,PtCl,,4NH,; Ag,PtCl,,6NH,(7}NH, at 
low temperatures) ; K,Pt(CN),,NH, ; KNaPt(ON),2NH; ; 
CuPt(CN),,4NH, ; 
Ag,Pt(CN),,5NH, ; MgPt(CN),,4NH, ; BaPU(CN), 6NH, ; 
ZnPt(CN),,4NH, ; CdPt(CN),,6NH, ; MnPt(CN ).4NH, ; 
FePt(CN),,4NH, ; 
NiPt(CN),,6NH, ; CoPt(CN),,6NH, ; : CaPt(ON),,3NH, ; : 
K,Pt(SCN),,2NH, ; 
CuPt(SCN),,8N H; ; ; Ag, Pt(SCN), 6NH, ; ; Ptol, ,6NH, ; PtBr,,6NH, ; 
Na,PtCl,,6NH, ; Ag,PtCl,,8NH, (10NH, at - 10°) ; CuPtCl,,18NH, ; 
CaPtCl,,12NH, ; ; BaPtCl,,6NH, ; ZaPtCl,,11NH, ; CaPtCl,. "18NH, ; 
MnPtCl,,11INH,; NiPtCl,,12NH, ; ; CoPtCl,,12NH,(18NH, at — 208 ; 
Na,PtBr,6NH,; K ,Pt(SCN),,12NH, ; (NH, ),Pt(SON), ,15NH;, ; 
CuPt(SON )e lS NH, ; Ag,Pt(SCN),, 14NH, ; Au ‘{Buson),130N Ht: : 
BaPt(SCN),1 2N H, ; ; ZoPt(SCN ),,15NH, ; ; CdPt(SON )g 18N H, ; 
TI, Pt(SCN),,9N HA, ; 
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MnPt(SCN),,18NH, ; NiPt(SCN),,18SNH, ; CoPt(SCN),,14NH, ; 
K,Pt(SeCN),,6NH,. 

Hydrogen chloride and hydrogen phosphide are not absorbed by any 
inorganic salts under similar conditions. 

The absorption spectra of aqueous solutions of the compounds 
CuCl,,6NH, and CuPtCl,,18NH, show that both the long visible 
waves and the ultra-violet are absorbed, the transmitted band being 
narrower in the case of the double salt. 

Determinations of the vapour pressure of several of the compounds 
have been made by means of a tensimeter. C. H. D. 


Revision of the Atomic Weight of Phosphorus. III. Analysis 
of Phosphorus Trichloride. Grecory P. Baxrer and Caaruzs J. 
Moore (J. Amer. Chem. Soc., 1912, 34, 1644—1657).—In earlier 
papers (Baxter and Jones, A., 1910, ii, 288; Baxter, Moore, and 
Boylston, A., 1912, ii, 347), accounts have been given of determinations 
of the atomic weight of phosphorus by the analysis of silver phosphate 
and phosphorus tribromide. The investigation has now been extended 
to the analysis of phosphorus trichloride. 

Phosphorus trichloride was prepared and analysed by methods 
similar to those employed in the case of the tribromide. The product 
was freed from the pentachloride by distillation in a vacuum. Two 
series of fractions were collected, and analysed in the usual way after 
decomposition with water and oxidation of the phosphorous acid 
produced. 

From the average of twenty-four analyses, the value for the atomic 
weight of phosphorus was found to be 31°018 (Ag=107'880; Cl= 
35°457), as compared with 31°04 obtained from the analysis of silver 
phosphate and 31°027 from that of phosphorus tribromide. The 


average of the results from the tribromide and trichloride is 31°023. 
E. G. 


The Density of Phosphorus Vapour. ALrFrep Stock, GrorcE 
E. Gipson, and Ericn Stamm (Ber, 1912, 45, 3527—3539).—A 
membrane-manometer, which is a special modification of the spiral 
manometer of Ladenburg and Lehmann (Ber. Deut. physikal. Ges., 
1906, 4, 20), and is to be described in another paper, was used to 
determine the vapour density of phosphorus; the manometer is 
sensitive to 0°5 mm. difference in pressure. Purified red phosphorus, 
which can be obtained in a purer condition than colourless phosphorus, 
was used in the experiments, at the temperature of which it was 
completely transformed into vapour. re 

At temperatures between 500° and 700° the vapour density corre- 
sponds exactly with the formuls P,. At higher temperatures 
dissociation takes place, but even at 1200° it is only 61% under a 
pressure of 175 mm. Calculations made on the assumption that 
the dissociation which occurs is in accordance with the equation: 
P, = 2P,, give a very good agreement between theory and experi- 
ment. Under atmospheric pressure the degrees of dissociation at 
800°, 1000°, and 1200° are respectively 0°01, 0:1, and 0°33; under a 
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pressure of 0°25 atmos. the degree of dissociation is almost 0°66 
at 1200°. 

Calculation of the heat of dissociation gives values varying from 
— 49,200 to —50,300 cals. 

The above results do not agree with previous measurements, but 
various measurements were so concordant that there is every 
probability of their accuracy. The experiments of Preuner and 
Brockmiller (A., 1912, ii, 1146) are probably untrustworthy because 
they used ordinary, commercial phosphorus. = &. 2. 


Boron Hydrides. Atrrep Stock and Cart Massenez (Ber, 
1912, 45, 3539—3568).—The boron hydrides obtained by the authors 
have been prepared by the action of hydrochloric acid on magnesium 
boride. 

Full details are given of the conditions needful for the preparation 
of a satisfactory sample of magnesium boride from magnesium and 
boron trioxide. 

The decomposition of the boride with acid was carried out in an 
apparatus similar to that used in the preparation of antimony hydride 
(A., 1904, ii, 246), the boride being dropped continuously into the 
acid whilst a slow stream of hydrogen is passed through the 
apparatus. The decomposition is carried out at 50°, using 4-hydro- 
chloric acid. The evolved gases are passed through U-tubes im- 
mersed in liquid air, a snow-like deposit forming, whilst hydrogen 
passes on. The first portions of gas escaping from the U-tube smell 
strongly of boron hydride, but as soon as the solid forms it prevents 
the escape of any more hydride. The deposit consists of boron 
hydrides, together with silicon hydrides and carbon dioxide from 
impurities in the materials used. It is fractionally distilled at 
varying pressures and temperatures in order to remove the impurities. 
Hydrogen and traces of silicon hydride are removed by evacuating at 
the temperature of liquid air. The temperature is then raised to 
— 80°, when the solid melts to a colourless, strong refracting liquid, 
having a pressure of 250 mm. The pressure can be rapidly 
diminished to a few millimetres, whereby silicon hydrides, carbon 
dioxide, and any traces of hydrogen phosphide or sulphide which may 
be present are removed. As soon as the gas is free from silicon 
hydride, it is collected separately at a pressure of less than 3 mm., 
the temperature of the room in which the distillation is being carried 
out being maintained above 20°, otherwise liquid hydride would be 
condensed in the mercury pump used. The gas collected at this 
pressure and temperature consists of the boron hydride, B,H,o. 
The residue is then warmed to -49° and distilled until the 
pressure falls to 14 mm., the temperature further raised to 0°, and 
distillation proceeded with until the pressure falls to 9—10 mm., in 
order to remove all the hydride B,H,,. The remaining liquid on 
further distillation gives the boron hydride, B,H,., the pressure falling 
below 5 mm. Two hundred grams of magnesium boride give about 
100 c.c. of the pure hydride B,H,,, and 60 mg. of the hydride B,H,.. 

Owing to the fact that these hydrides possess compositions very 


INORGANIC CHEMISTRY. ii. 45 


different from what was to be expected, they were analysed by a 
number of different methods. 

The hydride B,H,, was analysed as follows: (1) a known volume 
was decomposed by passing slowly through a weighed quartz tube at 
500° and the hydrogen collected. The boron was weighed directly, 
and also oxidised to boric acid and estimated volumetrically ; (2) at 
room temperature the gas is slowly decomposed by water, with 
liberation of hydrogen and formation of boric acid. The results are 
in accordance with the equation: B,H,,+12H,0=—4B(OH), + 11H,. 
(3) Decomposition also takes place in the presence of sodium 
hydroxide, the results according with the equation: B,H,, +4NaOH + 
4H,O=4NaBO,+11H,. The vaponr density agrees with the 
formula B,H,). 

The boron hydride B,H,, is a colourless liquid, b. p. 16—17°/ 
760 mm., m. p. ca — 112°, of a peculiar and most disagreeable odour. 
A few bubbles of the gas affect respiration and cause headache. 
It is a very unstable substance, decomposing at the ordinary tem- 
perature after a few hours, and quicker at higher temperatures, 
giving rise to a whole series of new hydrides which await investi- 
gation. It is similarly decomposed by electric sparks. It takes fire 
spontaneously in the air or in oxygen, burning with a green flame. 
Water and dilute hydrochloric acid decompose it, and it is oxidised by 
concentrated nitric acid with explosive violence. It is rapidly 
absorbed by aqueous sodium hydroxide, the solution slowly evolving 
hydrogen in accordance with the equation already given. It is 
probable that an intermediate hypoborate, corresponding with the 
oxide B,O, (compare Travers and Ray, A., 1912, ii, 938), is formed, 
since when brought into contact with solid potassium hydroxide the 
latter becomes coated with a thick layer of a white salt in the form 
of a loose powder. 

Ammonia gives a solid light brown substance, insoluble in water, 
whilst alcohol decomposes the hydride with evolution of hydrogen. 
The solution in benzene is very stable towards oxygen. 

The hydride B,H,, was analysed similarly to the hydride B,H,, 
by decomposing it by heat. The vapour density corresponds with 
the formula B,H,,. It is a colourless liquid, b. p. 10°/15 mm., 
ca 100°/760 mm., possessing a highly disagreeable odour and taking 
fire spontaneously in the air. It is more sensitive towards water and 
moisture than the hydride B,H,). With aqueous alkalis, hydrogen is 
immediately evolved. 

The composition of the above hydrides is not in agreement with 
that of the boron alkyls, nor with the results obtained by Jones and 
Taylor (T., 1881, 39, 213), Sabatier (A., 1891, 979), and Ramsay and 
Hatfield (P., 1901, 17, 152). <A critical examination of the experi- 
ments of these various investigators shows that no trustworthy 
conclusion can be drawn from them as to the composition of boron 
hydride. Tv. &. FP. 


Condition Diagram of Carbon Dioxide. Gustav TamMMANN 
(Chem. Zentr., 1912, ii, 598 ; from Nachr. K. Ges. Wiss. Gott., 1912, 
446—452).—The author had observed previously that liquid carbon 
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dioxide at temperatures ranging from —56°7° to —7‘5° and pressures 
between 5°1 atm. and 2800 kg. per sq. cm. deposited a different 
crystalline species from that obtained at higher pressures. Repetition 
of the experiments up to 4000 kg. pressure showed that a triple point 


does not occur in the melting curve (compare A., 1912, ii, 29). 
T. A. &. 


Carbon Subsulphide, ©,S,. Atrrep Stock and Pau Pragtorius 
(Ber., 1912, 45, 3568—3578).—In the preparation of carbon telluride 
(A., 1911, ii, 722) a substance possessing a very penetrating odour was 
always an accompanying product. This has proved itself to be the 
tricarbon disulphide, C,S,, first obtained by Lengyel (A., 1894, ii, 90), 
which the authors propose to call carbon subsulphide from analogy 
to carbon suboxide. 

Lengyel’s method of preparation (Joc. cit.) is not a convenient one, 
and the authors have sought for a better. The compound is produced 
when an arc is formed between carbon electrodes under liquid carbon 
disulphide, but it is accompanied by many by-products. It is also 
produced when carbon disulphide is passed through a heated quartz 
tube, the most favourable temperature being 1000—1100° ; carbon is 
deposited in the tube at the same time, and diminishes the yield of 
subsulphide. If the quartz tube is filled with a spiral of iron wire, 
the formation of subsulphide takes place below 800°, but it soon 
ceases owing to the formation of iron sulphide. The action of metals 
led the authors to investigate the formation of subsulphide by the 
disintegration of metals by means of an are under liquid carbon 
disulphide, the disintegration of the anode exposing fresh, hot surfaces 
continually to the carbon disulphide. Iron, copper, and aluminium 
electrodes gave no subsulphide, whilst electrodes of arsenic, bismuth, 
lead, tin, antimony, cadmium or zinc yielded the required compound, 
large quantities of the metallic sulphides being formed at the same 
time. The best results were obtained with a carbon cathode and an 
anode consisting of antimony mixed with 7% of carbon. The brownish- 
red solution obtained is filtered, and then shaken with mercury and 
phosphoric oxide to remove sulphur and polysulphides and water. A 
solution of carbon subsulphide in carbon disulphide is thus obtained, 
from which by distillation, finally under a high vacuum, the pure 
substance is obtained in a receiver cooled to — 40° as a yellowish-red 
solid. At the ordinary temperature, it forms a bright red, strongly 
refracting liquid, the vapour density of which corresponds with the 
formula C,8,; the m. p. is —0'5°, and the substance possesses 
normal molecular weight in carbon disulphide solution. 

The alcoholic solution decomposes after a short time. Dilute 
solutions in carbon disulphide are salmon-coloured, stronger solutions, 
yellowish-brown ; above 1% strength the solutions gradually deposit 
black, polymerisation products, even in the dark ; solutions below 1% 
strength are stable in the dark, but not in sunlight. Carbon disul- 
phide solutions have no action on copper or mercury, but are decom- 
posed by the sulphides of these metals, owing, probably, to the 
formation of additive products. 

The polymerisation at 90° is a reaction of the second order, and 
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can be readily measured by observing the diminution in pressure ; the 
reaction takes place at the surface of the containing vessel. 

Carbon subsulphide can be considered as the anhydride of thio- 
malonic acid (compare carbon suboxide), since with aniline it readily 
gives thiomalonanilide. Its constitution may therefore be expressed 
as S:C:C:C:8. 

The black polymerisation product is not affected by water, sodium 
hydroxide, hydrochloric acid, or chlorine water. Heated in a vacuum 
it gives carbon disulphide and a black residue which still contains 
39% of sulphur. 7. &. BP. 


The Reduction of Silica. H. von Warrtenzere (Zeitsch. anorg. 
Chem., 1912, '79, 71—87).—Platinum is often attacked when heated 
in a silica vessel in a reducing atmosphere, even if not in contact with 
the silica, indicating the formation of either silicon vapour or silicon 
hydride. The dissociation of silicon hydride (prepared by the action 
of alcohol on purified silicon-chloroform, followed by decomposition of 
the ester by sodium) has been studied. It is necessary to use a 
catalyst, and the nickel used in Sabatier’s method of reduction has 
proved to be suitable. Without a catalyst, decomposition is hardly 
measurable below 350°, even after several days. Measurements up to 
380° give the result SiH, =Si+2H,—8700 cal. From 100° to 150° 
the pressures observed are higher than would be expected, probably 
owing to the occurrence at the lower temperature of the reaction 
2SiH, =Si,H, + 2H,. 

The volatilisation of crystallised silicon in a stream of hydrogen has 
been measured up to 1315°. Silicon hydride is not to be detected in 
the issuing gas. The experiment has been repeated with argon in 
place of hydrogen, with similar results, the diminished loss of silicon 
being accounted for by the formation of a thin protecting layer of the 
nitride, Si,N,, as nitrogen is not completely removed from argon, even 
by passing over heated lithium. The value SiH,=Si (vapour) +2H, — 
— 44,000 cal. is calculated. 

The reduction of silica by hydrogen has been studied at 
1350—1400°, at which temperature silica is not volatile. The 
observed sublimation at lower temperatures is therefore due to 
reduction followed by oxidation. Carbon monoxide and graphite are 
also capable of reducing silica. C. H. D. 


The Velocity of Crystaliisation and Crystallising Power of 
Silicates. Erwin Kirvi (Zeitach. anorg. Chem., 1912, '7'7, 335—364). 
—The crystallisation of a number of silicates has been examined in 
relation to the viscosity. Crystallisation takes place on the heating 
stage of a microscope, and the growth of the crystals, which usually 
form radiating groups of needles, is measured by means of a micro- 
meter eyepiece. The linear velocity of crystallisation varies with the 
undercooling in the manner described by Tammann for organic 
substances. The horizontal maximum of the curve is often very 
short, or diminished to a point, and is best marked in silicates of low 
viscosity. Olivine, bronzite, and hypersthene show sharp maxima, 
whilst polysilicates show a low, flat curve. The maximum is usually 
20—30° below the initial temperature of crystallisation. Metasilicates 
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form the longest needles, the larger number of centres in orthosilicates 
causing interference. 
Orthosilicates of the alkalis form glasses without erystallising, with 
the exception of lithium orthosilicate, which crystallises if cooled slowly. 
Simple and mixed magnesium, calcium, ferrous, and manganous silicates 
erystallise readily. Alkali metasilicates, with the exception of lithium, 
form only glasses. The simple metasilicates of the metals mentioned 
above crystallise readily, whilst the mixed metasilicates remain partly 
glassy. Polysilicates, especially those of complex constitution, tend to 
form glasses, C. H. D. 


The Proportion of Potassium Chloride in Potassium 
Chlorate, and the Nephelometric Control. Frieprich Meyer 
and Artour Sriuer (Zeitsch. anorg. Chem. 1912, ‘77, 255—256. 
Compare A., 1911, ii, 881; Guye, A., 1912, ii, 552).—The criticism 
of Guye overlooks the fact that the solution in the nephelometer is not 
one of silver chloride in pure water, but contains an excess of either 
silver or chloride, considerably diminishing the solubility. In the 
case of potassium chlorate, the error cannot affect more than the sixth 
decimal place in the atomic weight of chlorine or potassium. 


C. H. D. 


Molten Carnallite. Kurr Arnpt and Heinrich Huco Kunze 
(Zeitsch. Elektrochem., 1912, 18, 994—998).—Determinations of the 
density, electrical conductivity, and freezing point of carnallite and 
mixtures of carnallite and potassium chloride are given. The carnallite 
used was prepared artificielly by mixing magnesium chloride and 
potassium chloride in’ the requisite proportions, In all experiments 
decomposition of the magnesium chloride was prevented by the constant 
and careful addition of small quantities of ammonium chloride. The 
freezing points were deduced from cooling curves obtained by the use 
of a thermocouple, and are as follows: pure carnallite, 496°; 
carnallite + 6% KCl, 493°; carnallite+12% KCl, 484°; carnallite + 
18% KCl, 470° ; carnallite + 24% KCl, 460°, and carnallite + 30% KCl, 
436°. The density determinations were made by weighing a platinum 
sinker in the molten mixture (compare Brunner, A., 1904, ii, 244). 
Tables of results are given which show that at 550°, 650°, and 750° 
the addition of potassium chloride up to 30% causes a slight decrease 
in the density of the mixture. Pure carnallite has the density at 
570°, 1°711 ; 600°, 1°698 ; 650°, 1°678 ; 700°, 1°658; 750°, 1-638, and 
780°, 1-625. It is shown from the density determinations that carnallite 
and potassium chloride form no definite compounds. The conductivity 
measurements were made by the method described by Arndt (A., 1906, 
ii, 418), and the following specific conductivities obtained : 

Excess of potassium chloride. 

Temp. “20°3—20°5. 10°4—10°7. 0°8—1°0. 
550° 0°96 0°92 0°87 
600 1°07 1°03 0°98 
650 1°18 1114 1°09 


700 1°29 1°25 1°20 
750 1°40 1°36 1°31 
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By extrapolation from the above figures the specific conductivity 
of pure carnallite was deduced. The values are at 570°, 0°92; 
600°, 0°97 ; 650°, 1:08 ; 700°, 1:20, and 780°, 1°37. J. F.S8. 


Thermal Analysis of Binary Mixtures of Alkali Nitrites 
with Other Salts of the Same Metals. D. Mengcuini (Gazzetta, 
1912, 42, ii, 472—479).—The paper deals with the thermal analysis 
of the systems KNO,-KNO,, NaNO,-NaCl, and NaNO,—NaBr. 
Fused mixtures of potassium nitrite and nitrate, in the interval from 
10% to 100% of nitrate, give an uninterrupted series of mixed crystals, 
whilst at the ordinary temperature between the same limits of concen- 
tration there is no miscibility. It is impossible to obtain nitrite free 
from nitrate, 

The experiments with sodium nitrite were carried out with a 
nitrite containing 15% of nitrate. The diagrams of the systems 
NaNO,—NaCl and NaNO,-NaBr belong to Roozeboom’s type III. 

R. V. 8. 


The Action of Ozone on Alkali Hydroxides. WILHELM 
Travuse (Ber., 1912, 45, 3319—3320. Compare A., 1912, ii, 844).— 
The previous work of Manchot and Kampschulte (A, 1908, ii, os on 
the same subject is acknowledged. tT. & 


The Electrolytic Preparation of Sodium Hypochlorite. 
Paut H. Prausnitz (Zeitsch. Elektrochem., 1912, 18, 1025—1080).— 
After careful consideration of the theory of the electrolytic production 
of sodium hypochlorite from sodium chloride the paper deals first 
with an experimental examination under laboratory conditions, with 
enclosed cells, of the various factors which influence the reaction. In 
the second part the results are applied to the technical conditions, the 
author using in this connexion working models of the best known 
technical electrolysers. The experiments were all made, except where 
the contrary is stated, with 5-solutions of sodium chloride to which 
a 0'2N-solution of potassium chromate had been added. The reactions 
were studied with regard to the maximum concentration of available 
bleaching chlorine obtainable and the current efficiency. The first 
section includes: (a) The influence of the anode current density (Dua) 
and the anode shape. The best results were obtained with a short 
bright platinum anode in the form of a wire, in which case a maximum 
concentration of 88 grams per litre of available bleaching chlorine was 
obtained with a current density D,=14°3 amperes per sq.cm. Massive 
platinum anodes (sheets or wires) are far more efficient than gauze 
electrodes. Platinised platinum anodes showed a slight superiority 
over bright anodes for current densities up to D,=0°44 ampere per 
sq. cm., but above this value there was no advantage gained by 
platinising the electrodes. With D,=0°44 ampere per sq. cm. using 
platinised electrodes a maximum concentration of 48 grams per litre 
available bleaching chlorine was obtained with a current efficiency of 
91%. The platinised electrodes showed their superority, especially 
when they had been previously cathodically polarised. Grey platinum 
electrodes behaved similarly to the platinum-black electrodes. 
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(6) Influence of temperature. The best results were obtained at the 
ordinary temperature. At 30° the concentration of hypochlorite was 
diminished, whilst at 0° and 15° the formation of chlorine hydrate 
(Cl,,10H,O) on the anode interfered with the process. (c) Influence of 
stirring the electrolyte. The effect of stirring is to reduce the 
maximum concentration of the hypochlorite. (d) Influence of dilution 
of the electrolyte. The salt concentration was changed from 51 to 2V 
and 1-11; in each case there was a decrease in the maximum concentra- 
tion of the hypochlorite and of the current efficiency. (e) Influence of 
the addition of various substances to the electrolyte. The object of the 
addition was to prevent cathodic reduction. The experiments were 
carried out with carbon anodes in addition to platinum which had 
hitherto been used. The results are: (I) Potassium chromate pre- 
vented reduction almost entirely ; (II) the addition of calcium chloride 
and Turkey-red oil (sulphonated castor oil) allowed a reduction of 20%, 
although a 30% higher maximum concentration of hypochlorite could 
be obtained. The action of the Turkey-red oil is probably the forma- 
tion of an anode coating which causes a great increase of the current 
density. The best results are obtained by combining the chromate and 
Turkey-red oil additions ; in this way, for example, 62 grams per litre 
of available bleaching chlorine was obtained with a 62% current 
efficiency. By using Portland cement to make the cell walls of, from 
which something is dissolved, an improvement of both anode and 
cathode actions was effected. Wheat starch and soluble starch gave 
much inferior results. The author experimented with models of the 
apparatus used in the old Kellner process, the new Kellner process, the 
Schuckert process, and the Weichert process. Working with the old 
Kellner process it was found that the highest concentration of hypo- 
chlorite obtainable was 12—20% below that given in closed vessels, 
This is attributed to the influence of the carbon dioxide from the air 
and to the circulation of the electrolyte over the anode, In the new 
Kellner process it was found that the maximum hypochlorite concen- 
tration was independent of the current density and the rate of flow of 
the electrolyte. The anode in this process must be placed beneath the 
cathode for the best results. The yield is increased by the addition of 
potassium chromate and Turkey-red oil to the electrolyte, and in this 
case a concentration of 68 grams per litre available bleaching chlorine 
was obtained from a 5/V-solution of sodium chloride with a 41% current 
efficiency. In the Schuckert process the current density has but little 
influence on the concentration of the product; the best results were 
achieved by adding potassium chromate to the electrolyte. The addi- 
tion of calcium chloride and sodium resinate gave less favourable 
results. In the Weichert process, using a dilute sodium chloride 
solution (5‘5° Be) with the addition of 0°2% potassium chromate, a 
yield of 8—10 grams per litre of available bleaching chlorine was 
obtained when working with a current of 14 amperes at 95 volts, and 
with the electrolyte flowing through the cell at 40 litres per hour. 
J. FS. 


Crystallographic Study of Lithium Chlorate. (Mlle.) H. 
Bruaw (Bull. Soc. frang. Min., 1912, 35, 155—165).—Lithium chlorate 
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was prepared by mixing solutions of lithium sulphate and barium 
chlorate. It is extremely deliquescent and is very soluble in alcohol, 
the latter property affording a means of purifying the salt. Under the 
microscope the anhydrous salt, LiClO, (m. p. 125—127°5°), was 
observed in three different crystalline modifications. There is also the 
hydrate, Li,ClO,,3H,O (m. p. 63—65°), which forms plates with 
secondary twin-lamelle., L. J. 8. 


The Binary System Li,Si0,-Al,(SiO,),. Rezsé Barto and Emin 
Ditrier (Zeitsch. anorg. Chem. 1912, '77, 456. Compare A., 1912, 
ii, 758).—The biaxial modification of lithium metasilicate previously 
described is already known, and is probably monoclinic. Its pro- 


perties persist in its solid solution with aluminium metasilicate. 
C. H. D. 


The Carbonic Acid of Natural Waters which is Able to 
Attack Calcium Carbonate. J. Tittmans and O. Heusvern (Chem. 
Zentr., 1912, ii, 1395—1396; from Gesundhsits-Ing., 1912, 35, 
669—677).—A certain amount of carbonic acid is necessary to pro- 
tect calcium hydrogen carbonate from decomposition, so that, although 
“free,” it does not attack calcium carbonate. ‘Thus a soft water will 
attack limestone far more than a hard water containing the same 
amount of free carbon dioxide. A curve has been made, connecting 
calcium hydrogen carbonate with the carbon dioxide which is necessary 


for its protection. Having found the amount of combined carbon 
dioxide and the total free carbon dioxide in a water, it is thus possible 
to say how much of the latter is capable of attacking calcium carbonate. 


Small amounts of magnesium carbonate do not seriously affect the 
results. J.C. W. 


Physical Action of Neutral Reagents on the Tribasic 
Alkaline Earth Phosphates. Investigation of the Colloidal 
State. Wiutiiam OEcHSNER DE ConINcK (ev. Gen. Chim. Pure Appl., 
1912, 15, 285—-286).—If the normal phosphates of calcium, strontium, 
and barium are shaken up with water, methyl alcohol, or ethyl alcohol 
for several days, colloidal solutions are obtained which can be separated 
from the excess of phosphate by filtration through filter paper. In this 
way the author has prepared colloidal solutions of calcium phosphate 
in water and methyl alcohol and of strontium phosphate in methyl and 
ethyl alcohol. The solutions are unstable, and on this account the 
solutions of barium phosphate, which appear to be formed in 


methyl and ethyl alcohols, are coagulated during the process of filtra- 
tion. H. M. D. 


The Ternary Alloys of Magnesium, Zinc, and Cadmium. 
GiusepPE Bruni and Carto Sanponnini (Zeiisch. anorg. Chem., 1912, 
‘78, 273—297).—The portion of this system which includes the con- 
stituents Zn—Cd—MgZn, has been described previously (A., 1910, 
ii, 954). Cadmium retains up to 2 atomic % of zinc in solid solution. 
The crystallisation-interval is very smal! throughout the magnesium— 
cadmium series. A transformation curve for the compound MgCd is 


4—2 
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drawn, showing a eutectoid point near 80 atom. % Cd, traces of a 
eutectoid structure being recognisable in slowly-cooled alloys having 
about this composition. ’ 

* The compounds MgZn, and MgCd form a simple eutectiferous series. 
The entire triangular diagram is divided into two parts by a continuous 
eutectic curve, connecting the two eutectic points of the magnesium— 
zine system, and separating the MgZn, area from that of solid solutions 
and from that of zinc. This curve passesthrough amaximum. The curves 
of secondary and eutectic crystallisation have been completely traced. 
It appears that the B-solid solutions retain zinc in solution at high 
temperatures, but that its solubility disappears at about 250°. 

The alloys are best etched by means of nitric acid in amyl alcohol. 
The photo-micrographs illustrate the whole series of ternary alloys, 
and serve to fix the limits of stability of the solid solutions. 

C.H D 


Action of Potassium Amide on Thallium Nitrate in Liquid 
Ammonia Solutions. Epwarp Curtis Franxun (J. Physical 
Chem., 1912, 16, 682—703).—The author describes in detail the 
preparation and properties of thallium nitride and potassium ammonio- 
thallite which have already been briefly mentioned (A., 1912, ii, 452). 

The interaction in liquid ammonia solution of thallium nitrate and 
potassamide according to the equation: 3TINO,+3KNH,=TI,N + 
3KNO,+2NH, yields a a dense black precipitate of thallium nitride 
which is readily soluble in excess of potassamide and also in liquid 
ammonia solutions of ammonium nitrate. In the latter case the 
thallium nitride is reconverted into nitrate, thus: Tl,N +3NH,NO,= 
3TINO, + 4NH,. 

From the solution in excess of potassamide well formed, golden- 
yellow crystals are deposited. These consist apparently of iso- 
morphous mixtures of potassamide and dipotassium ammoniothallite 
with ammonia of crystallisation. The potassamide may be eliminated 
by contact with excess of thallium nitride or by repeated crystallisation. 

Dipotassium ammoniothallite, when freed from excess of ammonia 
in a vacuum at — 40°, has the formula TINK,,4NH, or 

TINH,,2KNH,,2NH,. 
At + 20°, in a vacuum, ammonia is given off and the yellow substance, 
TINK,,2NH, or TINH,,2KNH,, results. On further deammoniation 
at + 100° the substance turns black and approximates to the composi- 
tion TINK,,15NH,, alternatively written Tl,N,6K NH, or as a simple 
mixture (Ti,N +6KNH,). 

The alternative formula for dipotassium ammoniothallite, 

TINH,,2KNH,,2NH,, 

is more reasonable in view of the isomorphous mixed crystals with 
potassamide, but, on the other hand, thallium amide is unknown in the 
free state. The extreme composition observed in the mixed crystals was 
TINK,,4NH, : 3°6KNH,, and the higher the proportion of potassamide 
the greater the solubility. The ammonia of crystallisation was always 
proportional to the thallium content, the proportions being Tl: 4NH, 
and Tl: 2NH, in preparations dried at — 33° and + 20° respectively. 

Thallium nitride and potassium ammoniothallite and its mixtures 
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explode with great violence when subjected to heat, shock, or the action 
of water or dilute acids. They were hydrolysed for analysis by means 
of water vapour. 

No evidence could be obtained of the formation of an amide 
or imide of thallium even at — 33°. R. J. C, 


The Quaternary System KCl-CuC!,-BaCl,-H,O. Frans A. H. 
ScHREINEMAEERS and (Miss) W. C. bE Baar (Proc. K. Akad. Wetensch, 
Amsterdam, 1912, 15, 467—472).—The equilibria occurring in this 
quaternary system have been examined at 40° and 60°. The choice of 
these temperatures is determined by the fact that the ternary system 
KCl-CuC!,-H,O is characterised by the formation of only one 
double salt, 2KU1,CuCl,,2H,O, below 57°, whereas a further double 
salt, KCl,CuCl,, may occur between 57° and 92°. 

The experimental data may be conveniently represented by means 
of a tetrahedron, the four apices of which correspond with the four 
components. The spacial model for 40° shows saturation surfaces 
corresponding with KCl, BaCl,,2H,O, CuCl,,2H,0, and 

2KC1,CuCl,,2H,0, 
whereas that for 60° shows an additional surface corresponding with 
KCI,CuCl,. 

The temperature corresponding with the disappearance of this 
surface has been found to be 55:7°, and this temperature corresponds 
with the reversibility of the change represented by BaCl,,2H,O+ 
CuCl,,2H,O + 2KCI,CuCl,,2H,O — KCI,CuCl, + solution. 

H, M. D. 


Mutual Solubilities of Cuprous Chloride and Ferrous 
Chloride, as also of Cuprous Chloride and Sodium Chloride, 
and the Transformation Point of FeCl,,4H,O — FeCl,,2H,O0+ 
2H,O. Ropert Kremann and F. Noss (Monatsh., 1912, 33, 
1205—1215).—At 21'5° the solubility of cuprous chloride is increased 
by the addition of ferrous chloride, as also that of ferrous chloride by the 
addition of cuprous chloride, the solid phases in equilibrium with the 
solution being respectively cuprous chloride and ferrous chloride ; there 
is no formation of a double salt. The solution saturated with respect 
to both the salts contains 73°20 grams of ferrous chloride (anhydrous) 
and 23:20 grams of cuprous chloride in 100 grams of water. 

The system: cuprous chloride-sodium chloride-water at 26°5° 
behaves similarly to the system: ferrous chloride—cuprous chloride— 
water. At the point where it is simultaneously saturated with respect 
to the individual salts, it contains 57°21 and 44:14 grams of cuprous 
chloride and sodium chloride respectively per 100 grams of water. 

The transformation point of the system FeCl,,2H,O+2H,0 — 
FeC),,4H,O, as determined by cooling curves, was found to be 65:2°. 

T. 8. P. 


Ammoniacal Sodium Cuprous Trithionate. KsniTinsHusHaN 
Buapvuri (Zeitsch. anorg. Chem., 1912, '78, 327).—Copper sulphate is 
precipitated with ammonia, and the precipitate is washed and dissolved 
in ammonia, Sodium thiosulphate is added, and after remaining over- 
night, blue crystals are obtained, the solution becoming colourless. 
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The product, after washing with water and alcohol and drying, forms 
sky-blue crystals, soluble in water or more readily in ammonia, and 
giving the reactions of a trithionate. The salt has the composition 
3Cu,S,0,,2Na,S,0,,9N Hs. OC. H. D. 


The System HgC),-CuCl,-H,O. Frans A. H. ScureEINnEMAKERS 
and J. C. Tronus (Proc. K Akad. Wetensch. Amsterdam, 1912, 15, 
472—474).—In order to ascertain whether mercuric chloride and 
cupric chloride form a double salt, the form of the solubility isotherm 
has been determined by a series of solubility measurements at 35°. 
The composition of the residual “solid phase” as well as that of the 
solution was determined, and the numbers so obtained show that no 
double salt is formed at this temperature. A solution containing 
21:5% of cupric chloride and 50°5% of mercuric chloride is saturated 
both with respect to cupric chloride (CuCl,,2H,O), and to mercuric 
chloride. The middle portion of the isotherm, where two solid phases 
coexist, is of very limited dimensions. 

The data show that the solubility of mercuric chloride is greatly 
increased by the addition of cupric chloride. Whereas, in pure water, 
the solubility amounts to 8°5%, it increases to 52°8% in presence of 
18:06% of cupric chloride. When the quantity of cupric chloride 
present is further increased, a slight diminution occurs in the percentage 
amount of dissolved mercuric chloride. H. M. D. 


The Acid Dissociation Constant of Aluminium and Zinc 
Hydroxides. Roianp Epaar Stave (Zeitsch. anorg. Chem., 1912, 77, 
457—460. Compare P., 1910, 26, 236; Klein, A., 1912, ii, 351; 
Hantzsch, ibid., 644)—An approximate calculation shows that 
aluminium hydroxide must have an acid dissociation constant of at 
least 10~1°, and probably higher, and that zine hydroxide, in its most 
stable form, must have a corresponding constant of not less than 
0°5 x 10722, C. H. D. 


Ultramarine Compounds. L. Wunper (Zettsch. anorg. Chem., 
1912, '7'7, 209—238).—The replacement of sodium in blue ultramarine 
_ by poe metals has been studied by Heumann (A., 1877, ii, 572 ; 1878, 
113; 1879, 437, 692; 1880, 217—367), and has now been further 
developed. The material is heated with the {reacting solution to 
120—180° in a closed glass tube, enclosed in sand in a steel cylinder. 

Mercurous nitrate yields a greyish-blue mercuro-ultramarine, which 
loses mercury on heating and leaves a pure blue residue, which becomes 
yellow on heating and again blue on cooling, this change being capable 
of being repeated indefinitely. The product is very stable towards 
acids. Mercuric salts are reduced by ultramarine. Cadmium yields 
an olive-green product, whilst lead replaces the sodium completely. 
Lithium, ammonium, and calcium ultramarines have also been 
' prepared. 

The decomposition of ultramarine by alum solutions is not due to 
the acidity of ithe latter, but to the intermediate formation of an 
aluminium derivative. Chromium has the same effect. Ferrous 
ultramarine is dark greyish-blue, and is readily decomposed by acids, 
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Yellow phosphorus reduces ultramarine to a leuco-compound, which 
again becomes blue if heated in air. Red ultramarine is decomposed 
by acids without evolution of hydrogen sulphide, and is not changed 
by alum solution. Red ultramarine is best prepared by the action of 
nitric oxide on the blue compound, sulphur being removed in the 
process. Violet ultramarine is decomposed by alum, and also by acids, 
sulphur dioxide being evolved. Dry hydrogen reduces it, sulphur 
being removed as hydrogen sulphide. 

Formule are proposed for all these compounds. Red ultramarine is 
regarded as an acid, the sodium salt of which is the violet compound. 
The blue compound contains the group Ai—S—Na, which is absent 
from the red. C. H. D. 


The Heusler Ferromagnetic Alloys of Manganese. Epcar 
WEDEKIND (Zeitsch. angew. Chem., 1912, 25, 2524—2526).—A claim 
for priority against Heusler (tbid., 2253) in respect to manganese 
borides, and the magnetic properties of binary compounds of 
manganese. C. H. D. 


Ternary Alloys of Iron—Manganese—Copper. NICOLA 
PaRRAVANO (Gazzetta, 1912, 42, ii, 513—531).—Of the three binary 
systems comprised in the ternary system Fe-Mn—Cu, the system 
Fe—Cu has been studied by Sahmen (A., 1908, ii, 186), and the others 
by the author (A., 1912, ii, 1175, and this vol. ii, 58). The 
system Fe-Mn-Cu belongs to type I of the cases of solubility gaps in 


ternary systems discussed by Parravano and Sirovich (A., 1911, 
ii, 705), and in a theoretical discussion the author applies the con- 
clusions there set forth to the construction of diagrams from the 
experimental results in the present instance. In addition to the 
diagrams, photographs are given of a number of the ternary alloys, 
which are thus shown to have the structure to be expected from their 
position in the space diagram. R. V. 8. 


Revision of the Atomic Weight of Iron. V. Analysis of 
Ferric Oxide. Grecory P. Baxter and Cuartes Ruetas Hoover 
(J. Amer. Chem. Soc., 1912, 34, 1657—1669).—From analyses of ferric 
oxide by reduction with hydrogen at 900°, Richards and Baxter (A., 
1900, ii, 407) obtained the value 55°88 for the atomic weight of iron. 
Baxter (A., 1904, ii, 177) analysed ferrous bromide and found the 
value 55°845; on repeating this work with purer material, Baxter 
Thorvaldson, and Cobb (A., 1911, ii, 287) obtained the result 55°838. 
Baxter and Thorvaldson (A., 1911, ii, 288) further proved that meteoric 
and terrestrial iron give identical values. 

In the present investigation, ferric oxide was prepared by igniting 
carefully purified ferric nitrate in acurrent of air. A weighed quantity 
of the oxide was reduced to the metal by heating it in a current of 
hydrogen at 1050—1100° for several hours. Two specimens of ferric 
nitrate were employed, one containing iron of terrestrial origin, and 
the other, meteoric iron. 

The average of twelve analyses yielded 55°847 as the atomic weight 
of iron (O=16:000). This when combined with the result obtained 
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from the analysis of ferrous bromide (Baxter, Thorvaldson, and Cobb, 
loc. cit.) gives the value 55°84. The identity of terrestrial and meteoric 
iron was confirmed. E. G. 


The System Iron-Carbon. III. Anpreas Smits (Zeitsch. 
Elektrochem., 1912, 18, 1081—1086. Compare A., 1912, ii, 165, 769).— 
An answer to Ruff (A., 1912, ii, 917; compare also A., 1911, ii, 897). 
The remainder of the paper is a theoretical consideration of the results 
of Witterf (A., 1912, ii, 259), who shows that the system iron—carbon 
undergoes two inverse separations by raising the temperature, namely, 
C —> Fe,C —> FeC —> Fe,C —> C. In this connexion the author 
discusses the relations of the separations of the substances C, FeC, 
FeC,, C, which he shows are successively deposited on raising the 
temperature. PZ’ curves of the system are given in which two 
quadruple points are indicated, at both of which graphite, FeC, solution 
and vapour are in equilibrium. On raising the temperature at the 
lower point, FeC is formed at the expense of the graphite, whilst at 
the higher point, graphite is produced at the expense of the FeC. The 
thermal relationships of the various changes are considered. 

J. F.S. 


The System Iron-Iron Sulphide. Ricnarp LorsBe and E. 
Becker (Zettsch. anorg. Chem., 1912, 77, 301—319. Compare 
Treitschke and Tammann, A., 1906, ii, 547).—-Ordinary ferrous 
sulphide always contains free iron and also oxide. A product contain- 
ing 98°72% FeS is obtained by repeatedly melting natural pyrites. 
The mixtures are made by fusing this product with Swedish iron in 
porcelain tubes, using a kryptol furnace. 

The equilibrium diagram shows a freezing-point curve of simple 
form, the two branches meeting in a eutectic point at 985° and 85% FeS. 
The solid components are practically immiscible on the iron side, 
whilst solid ferrous sulphide retains about 1%Fe in solution. The 
formation of two liquid layers and the occurrence of a crystallisation 
interval are not observed. 

The transformations in the solid state have been examined by the 
differential method, and it is found that the sulphide is without 
influence on the transformation points of iron. A polymorphic trans- 
formation of ferrous sulphide occurs at 298°, and has been studied by 
the dilatometric method, using mercury as the filling liquid. The 
transformation at 138° is also observed in all mixtures containing more 
than 7% Fe (compare Rinne and Boeke, A., 1907, ii,471). The brittle- 
ness of iron containing sulphide is due to this transformation. 

Photo-micrographs of the alloys are given. The eutectic tends 
to become segregated in mixtures rich in sulphide. Alloys which have 
been in contact with oxygen contain a new eutectic. Fusion of iron 
sulphide with iron oxide, however, leads to the elimination of sulphur 
and formation of ferrite, and the structure is better developed by 
fusing the sulphide in contact with air. The composition of the 
eutectic is uncertain. The brittleness of iron containing sulphur 


at a red heat is due to the absorption of oxygen in this form. 
C. H. D. 
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Stability of the Oxides of Cobalt in the Interval from Co,0, 
to CoO. Srzcrriep Burestatier (Chem. Zentr., 1912, ii, 1525—1526 ; 
from Abhandl. Deut. naturwiss.-med. Ver. Béhmen, 1912, 3, 83—143).— 
The stability of the oxide of cobalt has been followed dynamically, in 
view of the numerous oxides mentioned in the literature and of the 
statical measurements of the dissociation pressures made by Richards 
and Baxter (A., 1900, ii, 78) and by Smith and Foote (A., 1908, 
ii, 847). 

By am of baths of diphenylamine, b. p. 301:9°/760 mm., anthra- 
cene, b, p. 339°8°/760 mm., and anthraquinone, b. p. 377°2°/760 mm. 
the dissociation temperature of cobaltic oxide has been narrowed down 
to 372—373°/760 mm. Above this temperature the reduction of the 
oxide has been followed in a sulphur bath and in an electric oven, and 
after allowing for the possible sources of error (such as the time taken 
in warming up and in cooling down), the alteration of the oxygen con- 
centration of the oxide with time, by rising or falling temperature, has 
been graphically portrayed. 

From the dissociation temperature of cobalic oxide to a point between 
705°5° and 869°, cobalto-cobaltic oxide is stable, above which the 
region for cobaltous oxide occurs. The transition points cannot be 
determined, however, because regions of solid solution of one oxide in 
the other must be passed through. From the reactions curve of the 
oxidation of cobalt in air it is also seen that between 300° and 431°, 
cobalto-cobaltic oxide is formed, and that at 869° the region of solid, 
solution between Co,0, and CoO is entered. 

The existence of solid solutions, and the fact that the speed of the 
dissociation becomes very slow after a short time, explain the numerous 
references to improbable oxides of cobalt. J.C. W. 


The Replacement of Metals from Aqueous Solutions of 
their Salts by Hydrogen at High Temperatures and Pressures. 
IV. Vuapimier Ipatiev and B. Zrsacin (Ber., 1912, 45, 3226—3229, 
Compare A., 1912, ii, 50)—In solutions of 24- and 0:2N-cobalt 
sulphate and initial pressures cf 100 atmos. of hydrogen, no formation 
of a precipitate takes place within twenty-four hours at 103°. At 
145—150° a rosy-violet coloured, crystalline precipitate is formed, 
having the composition CoSO,,H,O; metallic cobalt also separates. 
lf nitrogen or air is used instead of hydrogen, the 2N-solution gives 
only the salt CoSO,,H,O. 

When a quartz tube is used instead of a glass one, the reaction is 
not complete at 150° within four days, cobalt sulphate still remaining 
in solution, A glass tube could not be used for so long a time 
without being attacked. 

At 150°, 2N- and 0°2N-cobalt nitrate solutions behave similarly to 
the sulphate solutions at 103°. At 205—210° a crystalline, brownish- 
black precipitate of cobaltic oxide, which is contaminated with silicic 
acid from the glass tube, is formed within a day (compare nickel 
nitrate, A., 1912, ii, 51). A similar result is obtained with J-solu- 
tions, both in glass and quartz tubes, whereas JV-solutions of nickel 
nitrate give a small quantity only of a green, crystalline precipitate, 
containing 52°90—53:36% of nickel. 
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Solutions of cobalt chloride behave similarly to those of nickel 
chloride (Joc. cit.), the reaction being reversible, namely, CoC], +H, — 
Co+2HCIl. =. &. ¥. 


The Origin of the Colour Produced by Cobalt Solutions in 
Certain Mineral Colours. Siecrrrep Burestatrer (Chem. Zentr., 
1912, ii, 1523—1525; from Abhandl. Deut. naturwiss.-med. Ver. Bohmen., 
1912, 3, 57—80).—The coloured residues obtained by moistening 
certain inorganic oxides with cobalt solutions and then igniting are 
shown to be solid solutions in which a white substratum, such as 
alumina, does not modify the blue or red colour of the cobalt ion, 
whereas a yellow oxide, such as hot zinc oxide, produces a mixed 
colour. 

Rinmann’s green, prepared at 750—760° from zine oxide moistened 
with cobalt nitrate, was extracted with ammonium carbonate, in 
which a solid solution of 7°05 mol. CoO to 100 mol. ZnO dissolved, 
whereas free cobaltous oxide was insoluble. Thénard’s blue, obtained 
by evaporating aluminium nitrate with cobalt nitrate solution, and 
igniting the residue, also contained cobaltous oxide. No solvents 
could be found which would separate the solid solution from the free 
oxide, and other methods for investigating its constitution are being 


pursued, J.C. W. 


Ternary Alloys of Nickel-Manganese-—Copper. NIcoLa 
PaRRAVANO (Gazzetta, 1912, 42, ii, 385—-394).—The paper contains 
an account of this ternary system derived from the results of its 
thermal analysis and from the thermal analysis of the three con- 
stituent binary systems. Of these, the system Ni-Mn has been 
previously described by the author (A., 1912, ii, 1175), and the 
remaining two by other writers. The results of some new experi- 
ments with the system Cu—Mn are also given. The nature of the 
ternary system is exhibited in diagrams, and photographs are 
reproduced of a number of the ternary alloys prepared. R. V.S. 


The Constitution of the Halogen Compounds of Bivalent 
Molybdenum. Ivan Koppert (Zeitsch. anorg. Chem., 1912, 77, 
289—300).—The compounds having the empirical composition MoCI, 
and MoBr, are known to react in a manner which indicates a more 
complex constitution. The properties are now reviewed, and con- 
stitutional formule are proposed. The most important properties 
are the existence and stability of the radicles (Mo,R,)”, the formation 
of a crystalline hydroxide, the resistance to oxidation, the difference 
in solubility between the anhydrides and the hydrates, and the 
amphoteric character of the radicles. 

The formule given assume a co-ordination number 4, the insoluble 
hydrates, for example, being [Mo,0],R,.,2H,O]H,O, where R is a 
halogen. The amphoteric hydroxy-compound is represented as 
[Mo,C1,(OH),,2H,O], and the formation of salts from it is necessarily 
accompanied by isomeric change. C. H. D. 


Molybdates. Grorc Wemre (Zeiisch. anorg. Chem., 1912, '78, 
298—326).—_Ammonium tetramolybdate is best obtained by the 
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action of warm hydrochloric acid on the ordinary molybdate, and 
forms transparent, triclinic crystals, (NH,),0,4Mo00,,2H,0, of which 
3°67 grams dissolve in 100 c.c. of water at 18°. Further decom- 
position gives the trimolybdate, (NH,),0,3Mo00,,H,O. Sodium tetra- 
molybdate, Na,O,4Mo0,,6H,O, obtained by the action of nitric acid 
on the ordinary salt, is much more soluble than the ammonium salt. 
The trimolybdate is obtained with 6 or 9 H,O from the mother liquor. 
Potassium tetramolybdate has not been obtained, the corresponding 
solutions yielding instead the trimolybdate, K,0,3Mo00,,3H,O0. The 
potassium hydrogen tetramolybdate has the composition 
K,0,H,0,8Mo0,,12H,0. 

Lithium tetramolybdate, obtained from Rammelsberg’s salt and 
hydrochloric acid, forms triclinic crystals, Li,O,3H,O,16Mo0O,,6°5H,O, 
from which a trimolybdate is obtained with 2 or 4 H,O. A second 
tetramolybdate is Li,O,H,0,8M00,,10H,O. The rubidium tetra- 
molybates obtained are Rb,O,4M00,; Rb,O,H,O,8Mo00,,3H,0 ; 
Rb,O,Mo0,, Rb,0,3M00,,5H,O ; and Rb,O,4Mo00,,4H,O, whilst the 
trimolybdate has been obtained with 3H,O. ‘The caesiwm sults are 
Cs,0,4Mo00,,3H,O ; 5Cs,0,12Mo00,,11H,0 ; and 

Cs,0,Mo0,,Cz,U,3Mo0,,4'5H,0. 
The calcium, CaO,2H,O,12Mo00,,21H,O and CaO,H,0,8Mo00,,16H,0 ; 
barium, BaO,H,0,8Mo00,,14H,O and 2(BaO,4Mo0,),7H,0 ; strontium, 
2Sr0,3H,0,2 20Mo0,,21H, 0; thallows, § ‘I'),0,4Mo00,,H,O0 ; _ silver, 
Ag,O '4Mo0,,6H, O; pe ot a Cd0,H,O '8Mo0,,6H, O; magnesium, 
MgO, H,O ,8Mo0,,.20H, O ; and zine, ZnO, ‘H V, 8Mo0,.14H, O, salts have 
also been obtained. C. H. D. 


Iso- and MHetero-poly-acids. VI. Hydrates of Some 
Hetero-poly-acids. ArtHur RosENHEIM and JOHANNES JAENICKE 
(Zeitsch. anorg. Chem., 1912, '77, 239—251. Compare A., 1911, i, 
109, 265 ; ii, 116, 612).—The following new hydrates of 12-phospho- 
tungstic acid have been prepared: H,{P(W,O,),],28H,O, which is 
metastable at the ordinary temperature, and passes into the stable 
22-hydrate. ‘The transformation point must be below 0°. The addi- 
tion of concentrated nitric acid to the solutions of precipitates the 
19-hydrate. 

12-Silicotungstic acid also yields two new hydrates, 

H,{Si(W,0,),}.281,0, 
which is stable below 29°, and the 22-hydrate, which is stable between 
29° and 53°. 12-Borotungstic acid forms H,{ B(W,O,),],28H,O, which 
does not pass into a 22-hydrate when heated. Nitric acid precipitates 
a 10-hydrate. The 22-hydrate previously described is hexagonal, and 
is derived from an acid isomeric with that of the 28-hydrate, the two 
hydrates crystallising simultaneously from solution. 

Metatungstic acid, which is also a 12-hetero-poly-acid, yields only a 
single hydrate, H,[H, (W,0,),],22H,O. 12-Phosphomolybdic acid 
yields a 28-hydrate, H,[ P(Mo,0 "),h28H, O, which apparently yields a 
12-hydrate on dehydration, but the individual character of this hydrate 
is uncertain. A 22-hydrate is obtained by precipitation with nitric 
acid. 

12-Silicomolybdic acid also forms a H,{Si(Mo,0,),],28H,O, from 
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which nitric acid precipitates a 12-hydrate, but a 22-hydrate has not 
been obtained. C. H. D. 


Action of Acids on Uranous Oxide. A. CoLanr (Compt. rend., 
1912, 155, 1249—1251).—-Using uranous oxide prepared by reduction 
of the green oxide with hydrogen, the author has obtained results 
widely different from those of Raynaud (A., 1912, ii, 166, 948). 
Whilst but a small amount of the uranous oxide goes into solution 
with sulphuric acid, a considerable amount is converted into the 
sulphate, and as such remains in the insoluble portion. Uranous 
oxide only dissolves slowly in hydrochloric acid, the amount dissolved 
in a given time varying widely with the mode of preparation of the oxide. 
Solution is continuous over a very long period of time. W.G., 


Asserted Explosibility of Uranyl Nitrate. Launcetot W. 
AnpREws (J. Amer. Chem. Soc., 1912, 34, 1686—1687 ; Chem. Zeit., 
1912, 36, 1463).—With reference to the statement of Ivanov (A., 
1912, ii, 455) on the explosibility of uranyl nitrate, the author records 
the explosion of a quantity of uranyl nitrate, in the preparation of 
which ether had been employed. On adding strong solution of 
potassium hydroxide to some of the salt which had escaped decom- 
position, a marked odour of ether was produced, whilst another 
specimen when dissolved in water gave a deep blue colour to Congo- 
red paper, indicating the presence of nitric acid. It is considered that 
in this case the explosion was due to the water of crystallisation of the 
uranyl nitrate, UrO,(NO,),,6H,O, having been replaced by ether and 
nitric acid, and it is regarded as probable that Ivanov’s explosion was 
due to the same cause. E. G. 


The System Tin-Iodine. Wuitiem Reinpers and S. pe Lance 
(Proc. K. Akad. Wetensch.-Amsterdam, 1912, 15, 474—481*).—The 
freezing-point curve for mixtures of iodine and stannic iodide consists 
of two branches meeting at a point corresponding with 79°6° and 60% 
by weight of stannic iodide. The corresponding boiling-point curve, 
which has been determined for atmospheric pressure, shows neither 
maximum nor minimum. 

When stannic and stannous iodide are heated together at 350°, two 
liquid layers are formed, one of which consists of almost pure stannic 
iodide, whilst the other layer represents stannous iodide together with 
at most 6% of stannic iodide. When iodine is melted in contact with 
a small excess of tin, the product first formed is almost exclusively 
stannic iodide. The reaction SnI,+Sn=2SnI, takes place extremely 
slowly, and even at 350° the velocity of this change is comparatively 
small. 

Pure stannic iodide melts at 143°5° and boils at 340°, the corres- 


ponding temperatures for the stannous salt being 320° and 720°. 
H. M. D. 


The Volatisation of Vanadic Acid by Halogens. Ekxnsr B. 
AveERBACH and K. LanGE (Zetisch. angew. Chem., 1912, 25, 2522—2523). 
—The observation of Ephraim (A., 1903, ii, 487) that vanadic acid 


* and Zeitsch. anorg. Chem., 1912, 79, 230—238. 
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volatilises with hydrochloric acid, is confirmed. The loss when 
vanadic acid is heated with sodium chloride is also appreciable, 
When barium chloride is used, it is found that the greater part of the 
chlorine may be driven off with very little loss of vanadium, the 
chloride first formed being decomposed by the atmospheric moisture. 
If heated in a stream of dry carbon dioxide, red vapours are obtained, 
which condense to an oily liquid of unknown composition, containing 
vanadium. It is necessary, in the estimation of vanadium by means 
of mercurous nitrate, that chlorides should be absent. C. H. D. 


Hetero-poly-acids Containing Vanadic Acid. WuLHELM 
Pranntt (Zeitsch. anorg. Chem., 1912, ‘79, 97—124. Compare A., 
1912, ii, 167).—The author’s view that compounds of this kind are 
derived from a hexa-vanadic acid is contrasted with the formulation 
due to Miolati (A., 1908, ii, 595) and Rosenheim (A., 1911, i, 109, 
265 ; ii, 116, 612; this vol., ii, 59). Most of the well-defined com- 
pounds of this class may be represented as additive compounds of 
4 or 6 mols. of molybdate and 1 mol. of hexavanadate. 

Ammonium paramolybdate, 3(NH,),0,7MoO,,4H,O, is regarded as 
a compound of 1 mol. of diammonium trimolybdate with 4 mols. of 
ammonium hydrogen molybdate, (NH,),H,Mo,0,,,4NH,HMo0O,. 
Acids remove ammonia from the monomolybdate molecule, which then 
polymerises to the trimolybdate, from which the hexamolybdate is 
obtained by elimination of water. 

[With Sremunp Perkowsk1.]|—The following new salts have been 
obtained: KVO,,K,Mo0,,4H,O, or K,V,0,,3K,Mo0,,12H,0, the 
normal salt of the series, which is pale yellow and very sensitive to 
acids. Na,V,O,,,6NaHMoO,,12H,0, also yellow. 

Na,gV,0,,,6Na,H,Mo,0,,,36H,0, 
pale yellow. Ba,V,0,,,6Na,H,Mo,0,,,20H,O or 74H,O, according to 
the conditions ot precipitation. 
Na,H,V,0,,,Na,H,Mo,0,,,4NaHMoO,,16H,0 ; 
K,HV,O,,,2KHMoU,,2K,H,Mo,0,.,6H,O, which are more deeply 
coloured. (NH,),V,U,,,2NH,HMo0,,2(NH,),H,Mo,0,,,8H,0 ; 
(NH,),HV,0,,,2(NH,),H,Mo,0,,,4N H,H MoO,,6H,0. 
These salts are tabulated and correlated with others of the same series 
described in the literature. C. H. D. 


Chemical Reactions of B-Gold and Crystallised Gold. 
Maurice Hanriot and Frangois Raoutr (Compt. rend., 1912, 155, 
1085—1088. Compare A., 1911, ii, 791).—Contrary to general belief, 
ordinary gold as well as the brown (8) modification is attacked by 
nitric acid, the amount dissolved, whilst small, varying with the 
concentration of the acid, the B-modification being readily acted on. 
Fuming hydrochloric acid in the presence of oxygen also has a marked 
solvent effect. The best solvent for B-gold is a hot solution of auric 
chloride containing hydrochloric acid. On cooling the solution the 
dissolved gold crystallises out in the metallic state, and a determination 
of its magnetisation coefficient shows that, in this form, it consists 
almost entirely of the f-variety. This solvent his a much more 
marked action on the brown than the yellow gold, and it is the 
B-variety which passes into solution, thus leaving the insoluble residue 
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enriched with the a-variety. This fact is borne out by comparison 
of the magnetisation coeflicients of the original brown gold, the 
crystallised gold, and the insoluble residue. W. 


The Preparation and Application of Colloidal Platinum 
Metals. Avapar Skira and W. A. Meyer (Ber., 1912, 485, 
3579—3589).—See this vol., i, 53. 


Osmium Tetroxide as an Oxygen-carrier and the Activation 
of Chlorate Solutions. Kari A. Hormann (Ber., 1912, 485, 
3529—3336).—In the presence of about 1 mg. of osmium tetroxide 
per 500 c.c., 1% solutions of p-leucaniline and leucomalachite-green 
become strongly coloured after a few hours on shaking in the presence 
of air. 

Under an oxygen pressure of 10 atmospheres and temperatures of 
50—100°, the following oxidations take place in the presence of 
0-Ol gram of osmium tetroxide per 200 c.c. of liquid: 40% alcohol is 
oxidised in three to four hours to acetic acid and aldehyde or acetal, 
traces of crotonaldehyde also being formed ; 50% methyl alcohol gives 
formaldehyde and formic acid. The action on the aldehydes takes place 
very slowly, or not at all; for example, paracetaldehyde and acetal 
shows no signs of oxidation within eight days at 20°; vanillin only 
after twenty-four hours. 

The acids, formic, acetic and oxalic, are very stable towards osmium 
tetroxide. Aniline sulphate is readily oxidised, and anthracene gives 
anthraquinone in acetic acid solution. 

The following oxidising actions of potassium chlorate, in neutral or 
slightly acid solutions, take place very readily in the presence of osmium 
tetroxide, but not at all, or only extremely slowly, in its absence: 
arsenic to arsenic acid, hypophosphorous acid to phosphoric acid ; 
hydrazine sulphate quantitatively to nitrogen, indigo-carmin to indigo- 
white, quinol to quinhydrone, aniline to emeraldin ; mono- and di- 
methylaniline are oxidised ; benzidine to diphenoquinone-di-imide, p- 
leucaniline and leucomalachite-green to the dyes; catechol, resorcinol, 
and tannin are oxidised, anthracene to anthraquinone, ethyl alcohol to 
acetal, no chlorination taking place ; slightly acid potassium formate 
to carbon dioxide. Substances containing the ethylene linking, such 
as ethylene, propylene, amylene, indene, r-pinene, and dichloroethylene, 
CHCI:CHCl, are readily oxidised ; trichloroethylene, CHCI:CCl,, is 
only slowly oxidised, and perchloroethylene not at all. Allyl alcohol 
is much more readily oxidised than ethy] alcohol ; isoeugenol is readily 
oxidised, whilst vanillin is not. Benzene containing thiophen gives a 
reaction due to the presence of the thiophen. Acetylene is oxidised. 

Benzoic acid, bromobenzoic acid, naphthalene, and saturated ketones 
are not affected, and benzaldehyde only very slowly. T. 8. P. 
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Mineralogical Chemistry. 


Origin of Native Sulphur. A. W. Kruemmer and R. Ewatp 
(Centr. Min., 1912, 638—640).—A large cavity in gypsum met with 
in the Barsinghausen mines was lined with bitumen, resting on which 
were large crystals of sulphur. Between the gypsum and the bitumen 
was a zone of calcium carbonate ; and the gases in the cavity contained 
hydrogen sulphide and hydrocarbons. The sulphur had no doubt 
been formed by the reducing action of the hydrocarbons on the 
gypsum, for example: 

I. CaSO, + CH, = CaS + CO, + 2H,O = CaCO, + H,S + H,0. 

Il. H.S+H,0+0=2H,0+8. 


The deposits of sulphur in Sicily, which are associated with gypsum 
and outbursts of gas containing hydrocarbons and carbon dioxide, have 
probably been formed in a similar manner. L, J.S. 


Asphalt Theory of the Formation of Naphtha. K. W. 
CuaritscHKov (Chem, Zeit., 1912, 36, 1402).—The author finds that 
the decomposition products of Russian asphalt exhibit similarity to 
many Russian mineral oils. Specimens of the former yield, when 
distilled, paraffins, oils, and residues analogous to, and in approxi- 
mately the same amounts as, the mineral oils, as shown in the appended 
table : 


B. p. Decomposition product. Mineral oil (Grosny). 
to 110° 572% (D 0°720) 4°78% (D 0°705) 
110—150° 10°63% (D 0°765) 10°45% (D 0°7443) 
150—220° 26°5 % (D 0°8108) 16°2 % (D 0°7219) 


The author is led to the conclusion that naphtha is a product of the 
decomposition of asphalt. H. W. 


Vrbaite, a New Thallium Mineral from Allchar, Macedonia. 
B. Jezex (Zeitsch. Kryst. Min., 1912, 51, 364—378). Chemical 
Examination of Vrbaite. Fr. Kiestfx (/bid., 379—383).—The 
new mineral was found as small (about 1 mm.) crystals embedded in 
realgar and orpiment. The crystals are orthorhombic, a:b:¢= 
05659: 1:0°4836, with a tabular or pyramidal habit and a good 
brachypinacoidal cleavage. The mineral is opaque with a metallic to 
semi-metallic lustre and a greyish-black colour, but in thin splinters 
it is dark red and translucent; the streak is bright red with a tinge 
of yellow. H=3}, D 5:30. It is readily fusible before the blowpipe, 
and is easily soluble in nitric acid. Analysis gives the formula 
TIAs,SbS,, representing a thallous salt of the acid HAs,S,, in which 
one atom of arsenic is replaced by antimony : 


TI. Sb. As. S. Fe. Total. 
29°52 18°34 24°06 25°20 1°85 98°97 
L. J.S. 
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Iron Sulphide in the Miocene Clays of Govt. Samara, 
Russia. Bruno Doss (Jahrd. Min., 1912, Beil.-Bd. 33, 662—713). 
—lIn boring for artesian water on the estates of the Brothers Melnikov, 
in the Novo-Usensk district, outbreaks of natural gas, containing 
67°65% CH,, 20°70% N, were encountered. The clays in these 
borings are impregnated with a black, very finely divided iron 
sulphide, which differs from the hydrated iron sulphide met with in 
the black mud of lakes and ponds. The material is magnetic: 
D 3:57—4:16 (the true value being probably 4°2—4°3). Analysis 
gave: Fe, 46:24; S, 51:92; insoluble, 3-°95%, corresponding with the 
formula FeS,. In another analysis the figures correspond with 
Fe,8,. . The material is soluble in cold dilute hydrochloric acid with 
evolution of hydrogen sulphide, and it is much more readily attacked 
by various reagents (potassium cyanide, potassium hydroxide, iodine 
solution, ete., and even by boiling water) than is iron-pyrites. The 
material is regarded as a labile phase of iron disulphide, and is named 
melnikovite. Its mode of origin is discussed ; it is regarded as having 
been derived from a colloidal form of iron sulphide. L. J.8. 


Bauxite of the Croatian Karst and its Origin. Musat 
Kispatié (Jahrb. Min., 1912, Beil.-Bd. 34, 513—552).—Twenty 
analyses are given of bauxite from various localities in Croatia and 
also in Dalamatia and Bosnia; the extreme values shown are quoted 
under ITand II. Analysis IIL is of the bauxite (‘‘ wochenite’’) from 
Wochein, Carniola : 


Si0,. TiO,. ZrO, Al,O;. Fe,03. MnO. CaO. Ign. Total. 


I. 0°87 ~«onil. nil. 24°54 1°80 nil. nil. 811 — 
II. 88°00 8°51 2°71 66°68 26°89 1°21 6°79 19°97 — 
III. 61°31 trace trace 16°95 12°46 trace — 6°40 99°75 


At these localities the bauxite occurs as beds in limestone and 
dolomite ; it is dull red in colour, and usually oolitic in structure. 
Microscopical examination shows that the main constituent has the 
form of minute isotropic granules; this material is named sporogelite 
(compare Tuéan, this vol., ii, 69), and to it is assigned the com- 
position Al,O,,H,O, corresponding with the crystalline diaspore. 
This colloidal material is sometimes white, but usually it is coloured 
by intermixture with colloidal iron oxide and hydroxide. Other 
minerals present, although usually only in small amounts, include 
diaspore, hydrargillite, quartz, felspar, amphiboles, felspars, micas, 
epidote, rutile, zircon, etc. The same materials were obtained when 
the limestones and dolomites were dissolved in acid ; and it is considered 
that these bauxites, as well as those from some other localities (France, 
Italy, Georgia, etc.), represent the insoluble residues resulting from the 
weathering of these rocks, On the other hand, certain other bauxites 
(from the Vogelsberg) and laterite are the products of decomposition 
of basalt and other silicate rocks. L. J. 8. 


A New Deposit of Chrome-iron-ore in Northern Caucasus. 
N. Bessoropko (Jahrb. Min., 1912; Beil.-Bd., 34, 783).—Veins of 
compact to granular chrome-iron-ore have been discovered in serpentine 
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about 12 km. south of the village Psemjonowka in prov. Kuban. 
Analysis I of an ore sample corresponds with about 85% of chromite. 
Secondary minerals occurring in the serpentine (an altered olivine- 
rock) include chrysotile, antigorite, chrome-chlorites (kaemmererite and 
kotschubeite), revdinskite, carbonates, and quartz. The revdinskite 
(anal. IT) is apple-green with brownish patches, and occurs sparingly 
as a thin coating on the serpentine. 


SiO,. Cr,0,. Al,Os. FeO. NiO. MnO. MgO. CaO. H,0. Total. 


I, 1°66 59°09 8°08 18°43 — 0°20 12°47 0°91 0°20 101°04 
a eee 
II, 205 — 22°0 62 — 29°9 — 23°4 102°0 


In the same district chromium and nickel minerals, respectively 
fuchsite and millerite, were detected in a contact-metamorphic rock 
(silicate hornfels). L. J. 8. 


Carboniferous Limestones of the Avon Gorge, Bristol. 
Mitprep B. Cuapman (Geol. Mag., 1912, [v|, 9, 498—503).—Twenty- 
one analyses are given of limestones from the various fossiliferous 
zones. The extreme values are: CaO, 29°38 —55°63%; MgO, 0O—16°76% ; 
CO,, 24°62—44°72% ; Fe,O, + A1,0,, 0°08—5°87%; insoluble in hydro- 
chloric acid, 0°02—43°29%; P,O,;, 0O—0:14%. The insoluble residue 
consists of quartz, black carbonaceous matter, chalcedony, weathered 
felspar, zircon, and tourmaline. Those limestones which have been 
formed under coral-reef conditions contain very variable amounts of 
insoluble residue, whilst those which were rapidly deposited near 
a coastline are more pure. L. J. 8. 


Tsumebite, a New Lead Copper Phosphate. Kari Busz 
(Festschrift Deut. Naturf. Aertze, Miinster, 1912, 182—185).—The 
new mineral occurs as small, emerald-green crystals with cerussite 
and chessylite on snow-white calamine (ZnCO,), the latter cementing 
fragments of reddish-brown dolomite in the mines at Tsumeb, Otavi, 
German South-West Africa. The crystals are monoclinic with a:b:¢c= 
09974 :1:0°8215; B=81°44’. Analysis agrees with the formula 
P,O,,5(Pb,Cu)0,8H,0 : 

PbO. CuO. P,O;. H,0. Total. Sp. gr. 
63°77 11°79 12°01 12°33 99°90 6°133 
L. J. 8. 


Ludlamite from Ashio, Japan. Nosvuyo Fuxucut (Beitr. Min. 
Japan, 1912, No. 4, 192—194).—This iron phosphate is found in the 
Ashio copper mines, prov. Shimotsuke, as druses of light green, trans- 
parent crystals, with a bright vitreous lustre. It is associated with 
crystals of vivianite, and it sometimes forms pseudomorphs after 
vivianite. The crystals are monoclinic and have the form of thick 
six-sided tablets with a perfect basal cleavage. H=34; streak, white. 
Analyses give the formula Fe,(OH),(PO,),,7H,0 : 

FeO. P,O; H,O. Imnsol. (in HCl). MnO,Al,0,,Ca0,MgO. 
53°21 32°03 14°60 trace traces 
50°54 31°38 13°79 3°67 — 


L. J.S. 
VOL. CIV. 1i. 5 
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The Constitution of Some “ Salic” Silicates. Henry S. 
Wasuineton (Amer. J. Sci., 1912, [iv], 34, 555—571).—Accepting 
Streng’s and Groth’s suggestion that the quinquevalent groups (R’Si)” 
and (R” Al)’, and in some cases the decivalent group (CaSi,)*, are present 
in certain silicates, the author shows that the constitution of all the 
members of the felspar, leucite, nephelite, and scapolite groups, and 
nearly all the zeolites, can be interpreted in such a way as to explain 
readily their composition, mutual relations, poly- and iso-morphism, 
resistance to acids, and their relation to the mutually common end 
alteration product, kaolinite. 

The felspars, lenads (felspathoids, including leucite, nephelite, and 
their congeners), and most zeolites are regarded as salts, or isomorphous 
mixtures of salts, of an alumino-silicic acid, H,;AISi,O,, or most 
probably of a polymeride of this, the five hydrogen atoms being 
isomorphously replaced by the groups (R’Si)’, (R” Al)’, and (R’Si,)*, 
R’ being K, Na and Li, and R” being Na,, K,, Ca, and rarely Ba 
and Sr. 

The scapolites are interpreted as salts of a different alumino- 
silicic acid, H,,AISi,O,,, the hydrogens being entirely replaced by the 
radicles (N; aSi), and (CaAl),. T. 8. P. 


Sinter from the Geyser of Obama, Japan. Dernzo Sard (Beitr. 
Min. Japan, 1912, No. 4, 139—141).—The water issuing from the hot 
springs of Obama, prov. Hizen, is clear and odourless, with a slightly 
alkaline reaction, and a temperature of 100°. Three analyses of water 
from different springs are given: that from the Funté-yu contains 
per litre : CaCO,, 0°32150 ; FeCO,, 0:01626 ; Na,SO,, 0°63577 ; NaCl, 
566341; KCl, 1°63388; MgCl,, 053581; CaCl,, 0:27539; SiO,, 
021800 ; total solids 9°20390. D’* 1-006. Analysis of a snow-white 
incoherent sinter forming a small cone around the orifice of this 
spring gave: 

SiO,. Fe,0;. AJl,O;. MnO. CaO. MgO. K,0. Na,O. CO, Cl. Ign. Total. 
16°59 0°41 O18 1°80 38°28 7°28 0°20 0°89 23°28 1°03 10°46 100°40 


L. J.S. 


A Felspar of Porto-Scuso (Sardaigne). Giuseppe Cesaro (Bull. 
Acad, roy. Belg., 1912, 553—569).—A detailed account of the crystal- 
lographic examination of a felspar from Porto-Scuso, which analysis 
shows to be a sodium orthose, with two molecules of sodium oxide and 
one of potassium oxide. The numerical data are tabulated. The 
author discusses the effect of the replacement of potassium by sodium 
on the values of the fundamental angles, and from his results caleu- 
lates the values of these angles for a purely sodium orthose. At the 
end of the paper he gives.an account of a method for measuring, 
under the microscope, the angle of the optical axes in a section passing 
through the obtuse bisectrix, and inclined to the acute bisectrix. 
The error for the method is calculated, that for 2y being 30’, that 
relative to a being 2’; for 2V 22’ to 24’. w. G. 


Sericite from North Wales: Penninite and Labradorite 
from Ireland. ArTHuR HurcHinson and WALTER CAMPBELL SMITH 
(Min. Mag., 1912, 16, 264—271).—Sericite (anal. I) occurs as tale-like 
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aggregates of pale-green flakes in quartz veins intersecting dolerite and 
slate at Tan-y-Bwlch, Merionethshire. Refractive indices, 8 = 1°589, 
=1:594, 2E=68°50’. In composition it conforms with type I of 
Clarke’s formula, Al(Si0,),AI,R,’.. Penninite (anal. I!) forms colour- 
less to pale brown, hexagonal plates in the ophicalcite (‘Connemara 
marble ’’) which is quarried at Recess, Co. Galway. In composition, 
H,,Mg,,A1,Si,O,,, it approximates to pseudophite. Labradorite (anal. 
III) occurs as large, porphyritic crystals in dolerite dykes at St. John’s 
Point near Ardglass, Co. Down. The optical constants are: a= 1°5630, 
B=1:5665, y=15712, 2V=81°48’, extinction on (001) —11°, on 

(010) — 23°; angle (001): (010)=85°57’. Formula, 

33NaAlSi,0,,5 K AlSi,0,,62CaA1,Si,0,. 
H, 0. H,0. 

Si0,. Al,0;. Fe,03. FeO. CaO. MgO. K,O. Na,0. (>105°). (105°). Total. Sp. gr 
I. 46°51 36°58 0°51 0°48 0°44 0°46 7°84 1°77 5°03 0°11 99°73. 2°798 


Il. 34°81 16°21 1°09 0°36 0°75 30°05 1°35 — 12°71 1°89 99°72 2°619 
III. 52°33 30°22 0-40 — 1252 — 0°85 3°62 0°36 100°30 2°706 
L. J.S. 


Laumontite from Ashio, Japan. Nosuyo Fuxucur (Beitr. 
Min. Japan, 1912, No. 4, 190—192).—A_ vein of laumonite occurs in 
liparite, the country-rock of the Ashio copper mines, prov. Shimotsuke. 
Crystals are perfectly colourless and long-prismatic in habit. Analysis 
of the fresh crystals gave the following results, corresponding with 
the formula H,CaAl,Si,0O,,,23H,0; other determinations of water 
varied from 16-02 to 16°43%. 

SiO,. Al,0,. CaO. H,O0. Na,0,K,0,Mg0, ete. 
50°79 18°49 10°69 16°20 3°83 

On exposure to the air, the crystals soon fall to a white powder, in 
which was found only 14°44% water, corresponding with the formula 
H,CaAl,Si,0,,,2H,O. The latter formula is the one usually given for 
laumontite. L.J.5 


Minerals of Taiwan (=Formosa). Younacnird Okamoto 
(Beitr. Min. Japan, 1912, No. 4, 157—188).—Fifty-one species of 
minerals (including petroleum and coal) are described ; analyses are 
given of the following. Hornblende, as black crystals in the horn- 
blende-pyroxene-andesite of the Daiton volcanic group (anal. Land IT). 
Fuller’s earth (1), white, greyish-blue or yellow, and more or less 
greasy, from Hoko-t6 (anal. I11) ; hygroscopic water 10:50% ; portion 
soluble in hydrochloric acid 64°96%. 

SiO, Al,0,. Fe,0; FeO. MnO. CaO. MgO. Na,O. K,O. Ign. 


I, 43°99 15°04 13°75 _ 0°52 10°55 11°35 0°34 0°19 3°44 
ccm ocean 

II, 41°67 14°14 _ 16°18 069 11°10 14°16 1°98 nil. 

Ili. 56°06 19°72 11°35 _ — — 2°25 not det. —_ 


Alunite occurring as crystals (up to 2 cm. across) with auriferous 
enargite and native sulphur in the Kinkwaseki gold mines; IV. of 
pale violet and V of white alunite. 

SO;. AlO,; FeO, MgO. K,O. H,0. Insol. Total. Sp. gr. 

IV. 34°90 37°40 trace nil. 6°18 13°24 7°42 99°14 2°787 

V. 38°65 35°88 9 0°69 6°09 11°60 6°42 99°33 — 

VOL. CIV, il. 6 
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A radioactive mineral consisting of barium and lead sulphate is 
deposited, together with native sulphur, etc., by the Hokuto hot 
springs, in the Daiton volcanic group. The water has a strong acid 
taste (containing free hydrochloric acid), an odour of hydrogen sulphide, 
and a temperature of 80—90°; it contains in 1000 parts: Na,SO,, 
19055; NaCl, 09990; Al,(SO,),, 0°6588; KCl, 0°7130; NH,Cl, 
06073; CaSO,, 0°4787; FeSO,, trace; Fe,(SO,),, 05420; MgSO,, 
0-2024 ; Al,(HPO,),, 0°0012 ; BaSO,, 0:0007 ; PbSO,, trace; H,SiO,, 
0°2174; HBO,, 00710; HCl, 19596. D3 1:0150. The radioactive 
material forms a coarsely fibrous crust (anal. V1) or clusters of brown, 
rhombic plates (anal. VII). These crystals are zoned and have 
angles agreeing approximately with those of barytes and anglesite ; 
D_ 6:1; the a-ray activity is 0°0366 that of uranium oxide. 
Analysis VIII is of an accompanying dirty-grey crust of siliceous 
sinter. 

PbO. BaO. SrO. CaO, SOs, FeyOz. AloOs. MgO. Ko0. NagO. H20. Ign. P205. SiO». Total. 


VI. 21°96 32°04 0°93 0°51 30°81 3°93 0°88 1°04 nil. 0°53 2°53 — OO1 1°27 96°44 
VII. 19°38 42°27 trace 0°17 31°70 0°43 O48 0°28 014 153 — 2°74 nil. 0°97 160°09 
vill*, — - _ 013 248 21l 227 O30 014 073 — 14°94 trace 77°10 100°20 


’ TiO. trace. 


L. J. 8. 


The Tourmaline Group. Watpemar T. ScHaLuer (Zeitsch. Kryst. 
Min., 1912, 51, 321—343).—The following determinations of the 
physical constants and analyses were made on crystals of tourmaline : 


Locality. Colour. Sp. gr. Axis c. w. e. w—e(Na). 
Bi BNR ckccaadananecnceses ini Palered 3°05 0°4448 1°651 1°680 0°02] 
II. Mesa Grande, California Red 3°04 0°4479 1647 1°628 0°019 
Ill. " a ‘a Pale green 3°04 0°4489 1°646 1°628 0°018 
IV. Ramona, California...... Black 3°22 0°4534 — — — 
V. Lost Valley, California Black 3°16 — — ~ = 
Total 
less 


Si0o. BoOs. AlgOx. TigO3. FeO. MnoO. CaO. MgO. K,0. Na.O. LigO. H,0. F. O for F. 


I. 37°39 1028 4885 0°04 O11 O11 0°07 _ — 243 166 3°47 0°10 99°97 
Il. 37°57 1065 42°18 trace 019 024 120 — — 2°05 1°92 3°38 0°39 99°60 
I'l, 36°72 1060 41°27 O06 1:13 1°48 OST — — 2°23 1°76 3°33 O31 99°63 
IV. 35°21 1043 36°07 O73 1111 O98 O25 O19 — 192 trace 351 — 99°90 
V. 35°96 10°6 33°28 «0°36 11:04 O13 042 345 — 216 — 3831 — 10075 


These new analyses conform very closely with Penfield and Foote’s 
general formula H,,B,Si,O,, (A., 1899, ii, 304). Together with some 
earlier analyses, they are discussed in detail. The ratio of 
(H,0 + $F) : SiO, ranges from 3°72:12 to 4:17:12, and in the special 
formule proposed water is given as 3H,O. Further, the alumina 
varies inversely in amount with the other bases (R=Fe”’, Mn”, Ca, 
Mg, K,, Na,, Li,, and H, in excess of the 3H,O). The end com- 
ponents as plotted on a curve are: 

12S8i0,,3B,0,,8A],0,,3R0,3H,0, 
and 12Si0,,3B,0,,5A1,0,,12RO,3H,0. 

In analysis [ of Elba tourmaline still more alumina is present, and 
the component 12Si0,,3B,0,,9A1,0,,3H,O is assumed. There may 
also be several other members of the series, for example, 

12S8i0,,3B,0,,7A),0,,6RO,3H,O. 
Other special types are introduced by replacing RO by MgO, Li,0, ete. 
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The composition of Ramona tourmaline (anal. [V) is, for example, 

expressed by the mixing of the following three components : 
12Si0,,3B,0,,8A1],0,,3H,O,3H,0, 
12Si0,,3B,0,,7A],0,,6Fe0,3H,0, 
12Si0,,3B,0,,5A],0,,12Na,0,3H,0. 

Comparing the chemical composition and the physical constants, it is 
noticed that the specific gravity, crystallographic axis c, refractive 
indices, and double refraction reach a maximum with Al,O, 35—36%, 
and that this point separates two series of tourmalines. Magnesia- 
free-tourmalines contain more, and magnesia-tourmalines less, than 
this amount of alumina. The former occur in pegmatites, whilst the 
latter are usually found in metamorphic rocks and are brown or black 


in colour. L. J. 8. 
Minerals from the Pegmatite of Ampangabé, Madagascar. 
AuFrreD Lacrorx (Bull. Soc. frang. Min., 1912, 35, 180—199. 
Compare A., 1912, ii, 1182)—The pegmatite of Ampangabé, near 
Miandrarivo, consists of microcline, quartz and muscovite, and is 
exploited for beryl of gem-quality. This beryl is of the prismatic 
type very poor in alkalis, D 2°713—2:721. The gem material is of a 
fine blue colour, but delicate pink, colourless, yellow, and green stones 
are also found. Other minerals present in the pegmatite include 
monazite in crystals, cclumbite crystals, D 5°52 (anal. I by Pisani), 
ampangabeite (A., 1912, ii, 567), striiverite, etc. The striiverite is 
found as large, tetragonal crystals (up to 6 kilos.), which are usually 
elongated in the direction of a pyramid-edge (111: 111), and sometimes 
twinned on (101), giving them an orthorhombic aspect. These crystals 
are optically uniaxial and positive, and have angles very close to the 
angles of rutile. The material is iron-black with a conchoidal to uneven 
fracture, D 4°91 ; anal. II by Pisani. 
TiO, Ta,0; Cb,0; Sn0. FeO. MnO. Al,0. Total. 
IL. — 1260 64°60 040 15°00 7°30 — 99°90 
Il. 71°15 10°14 — 0°05 15°84 — 1°80 98°98 
In a beryl-bearing pegmatite from the west of Miandrarivo is a fresh 
monazite, which in thin flakes is transparent and clear yellow, D 5:11, 


anal, LII by Pisani. 
Total. 


P,0;. CeO. (La,Di),05. (Y,Er),0; ThO,. Al,O;. FeO. ignition. 
27°45 «31°85 27°90 298) CDTsC42S (74: 100°65 
L. J. 8. 


Nature and Origin of “Terra rossa.”’ Fran. Tucan 
(Jahrb, Min., 1912, Betl.-Bd. 34, 401—430).—Terra rossa occurs in 
the crevices and cavities of the bare corroded limestones and dolomites 
of the Karst district, and it represents the insoluble residue left by the 
denudation of these rocks. It consists mainly of minute amorphous 
particles of aluminium hydroxide, Al,O,,H,O; and for this colloidal 
mineral (corresponding with the crystalloid diaspore) the name 
sporogelite is proposed. The red colour is due to colloidal ferric 
hydroxide (2Fe,0,,3H,O) ; and various accessory minerals are present 
as minute grains, namely, quartz, mica, epidote, hydrargillite, diaspore, 
amphibole, felspar, garnet, rutile, etc. The residues (averaging 0°32%) 

6—2 


Loss on 
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obtained by dissolving the limestones in dilute acetic acid, or the 

dolomites in dilute hydrochloric acid, have the same reddish colour and 

are identical in mineralogical composition with the terra rossa. 
Analysis of terra rossa from various localities gave : 

K,0,Na20, 

Si0g, TiO, ZrOo. AloOy. FeoOs. MnO. CaO. MgO. LisO. HyO. COy. Total. 

I. 0°37 8°51 0°45 55°37 21°76 trace trace trace trace 13°45 — 99°91 

II. 26°20 0°51 0°81 39°14 14°03 1:45 ,, — ,, 18°14* — 100-28 

III. 35°42 0°30 0°10 32°89 15°03 0°93 0°43 trace ,, 15°32 0°23 100°55 

IV. 43°61 trace trace 27°80 11°75 trace 1°64 ,, 15°43* — 100°23 


V. 47°39 0°96 ,, 24°38 12°63 1°18 0°68 ,, 0°32 11°86 0°89 100-29 
VI. 46°27 0°80 ,, 26°61 12°64 0°12 1°13 ,, trace 13°32* — 100°89 
VII. 26°47 trace ,, 20°19 18:03 1321319 ,, ,, 11°24 9°12 99°56 
VIII. 32°11 ,,  ~—,, 25°69 6°20 — 1444048 ,, 11°33 10°77 100°97 
IX. 66°57 0°12 0°09 21°97 572 — — —  ,, 5:58* — 99°95 


* Loss on ignition. 


Analysis I of the purest material, from Zupanjac, Bosnia, is interpreted 
as: sporogelite, 70°38%; colloidal ferric hydroxide, 22°025%; rutile, 
6°88%; zircon, 0°48%. In the other analyses the silica is present 
partly as quartz and partly as colloidal silicic acid, the latter being 
soluble in dilute hydrochloric and nitric acids. In anal. II, for 
example, 8-99% of the silica is soluble, and represents 43°89% colloidal 
silicic acid intermixed with 39:54% of sporogelite. 

The sporogelite is regarded as an original constituent of the lime- 
stones, and to have been precipitated as such from the sea-water at 
the time that the limestones were deposited. The bauxites of the same 
region are identical chemically and mineralogically with the terra rossa, 
but they are of earlier date (compare Kispatic¢, this vol., ii, 64). 

L. J. 8. 


Analysis of Red Earth from the Floor of an Ancient 
Hut. Joun O. Hucues (Chem. News, 1912, 106, 247).—A reddish- 
brown earth obtained from the floor of one of the ancient huts forming 
the stone fortress on the top of Penmaenmawr, Carnarvonshire, was 
found to have the following composition: substances insoluble in 
hydrochloric acid, silica, etc., 83°82%; alumina, 2°47%; iron oxide, 
4°71% ; magnesia, 1:45%; sodium and potassium oxides, 0:52% ; phos- 
phoric anhydride, 1:22%; sulphur trioxide, 0°13%; water (at 110°), 
186%; loss on ignition, 3°70%; manganese oxide, calcium oxide, 
carbon dioxide, and chlorine, traces. Embedded in the earth were a 
few small pieces of charcoal. The author is of the opinion that the 
earth is the ash of some combustible substance (possibly peat) mixed 
with a portion of the surrounding soil. W. P.S. 


A New Fall of Meteoric Ironin Japan. Masum: Curmasnick 
and Tapasu Hint (Zeitsch. anorg. Chem., 1912, 77, 197—199).—A 
meteorite which fell in 1904 at Okano, in the province of Tamba, 
Japan, has been examined. The meteorite, which weighs 4742 grams, 
contains Fe, 94:85%; Ni, 4°44%; Co, 0°48%; P, 0°23%; Cu, trace, 
and has D 7:98. The ground-mass consists of nickeliferous iron, 
showing Neumann’s lines on etching. The phosphide occurs as distinct 
rhabdite crystals. 

Heating at 1300° for thirty minutes causes granulation of the mass, 
and the Neumann’s lines disappear. C. H. D. 
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Meteoric Fall near Holbrook, Arizona. Grorce P. Merritt 
(Smithsonian Miscell. Collections, 1912, 60, No. 9, 1—4. Compare 
Foote, A., 1912, ii, 1183).—The stones of this recent and remarkable 
fall resemble in lithological character those of the Pultusk (Poland) 
shower of 1868, and in Brezina’s classification belong to “ spherulitic 
chondrite, crystalline, Cck.” The material consists of orthorhombic 
with occasional monoclinic pyroxenes and of olivine with small 
scattered masses of metallic iron and iron sulphide ; numerous chon- 
drules are set in a loose aggregate of particles. The iron sulphide 
forms granules up to 8 mm. across, and resembles pyrrhotite in its 
bronzy lustre ; it is, however, non-magnetic, D™® = 4°61, and analysis 
II gives the formula FeS, proving the material to be troilite. The 
stone has D”*® = 3°48, and contains: silicates, 87°48; metal, 4°85; 
troilite, 7°56; schreibersite, 0°11%. Analysis by J. E. Whitfield of 
the metallic portion gave I, the sulphide II, and of the silicate portion 
the results under ITI. 


Fe. Ni. Co. Cu. Ss. Total. 
I. 90°50 868 064 0:29 —  100°11 
Il. 63°62 nil. 36°50 10012 


SiO, Al,0;. FeO. CaO. MgO. MnO. NiO. Na,O. Total. 
III. 41°98 4°30 21°85 2:40 29°11 0°25 0°08 wace 99°92 
L. J.S. 


Meteoric Stones of El Nakhla El Baharia (Egypt). Grorce 
T. Prior (Min. Mag., 1912, 16, 274—281. Compare A., 1911, ii, 
1106 ; 1912, ii, 361).—One of the stones, weighing 274 grams, of this 
recent fall was examined. Thin sections show a holocrystalline aggre- 
gate of green diopside and brown olivine (there being no hypersthene 
as stated in previous accounts), with a little interstitial matter 
consisting of felspar laths. The diopside shows “herring-bone” struc- 
ture, and its optical constants are a = 1685, B = 1°69, y = 1°72, 
2V = 44—48°, c:¢ = 40—44°; its composition II (calculated from 
I and III) corresponds with 3MgSi0,,3CaSiO,,2FeSiO,. The olivine 
is characterised by the presence of dark brown to black enclosures 
with a definite crystallographic orientation; a = 1°75, B = 1°785, 
y = 1:80, 2V = 67°; analysis III is of selected grains, and IV of the 
portion of the stone soluble in hydrochloric acid, corresponding with 
2Fe,Si0,,.Mg,SiO,. This olivine is near to hortonolite, and is much 
more ferriferous than any meteoric olivine previously described. The 
bulk analysis of the meteorite is given under I, corresponding with 
the following mineral composition: diopside, 76°70; olivine, 13°25 ; 
felspar, 6°76; magnetite, 1°87; ilmenite, 0°73; chromite, 0°49 ; 
troilite (7), 0°17; water, 0°24%. 

SiO, Al,O; Fe,0;. FeO. CaO. MgO. Total. Sp. gr. 
I.* 48°96 1°74 1°29 19°63 15°17 12°01 100°45 3°47 


II. 52°73 _ — 14°93 19°22 13°12 100°00 3°42 
III. 32°59 —_ _ 51°80 1°11 15°60 101°10 3°98 
IV. 33°06 — _— 51°67 1°86 13°03 99°62 — 


* Also: TiO,, 0°38 ; CroO3, 0°33; MnO, 0°09 ; Na.O, 0°41 ; K,0, 0°14; S, 0°06, 
H,0, 0°24. 
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Consisting mainly of monoclinic pyroxene and olivine with no 
metallic iron, this meteorite approaches most closely to the angrite 
group. L. J. 8. 


Meteorite Fall in Central Japan. Tetsucord Wakrmizu (Beitr. 
Min. Japan, 1912, No. 4, 145—150).—A fall of stones was observed 
on July 24, 1909, near the town of Gifu, prov. Mino. Twenty-four 
stones, the largest weighing 4039 grams, were picked up over an area 
of 12x5 km. The material, D 3:57, is classed as a white chondrite 
with very little nickel-iron and iron sulphide, Under the microscope 
it is seen to be holocrystalline, and to consist essentially of olivine and 
bronzite. Analysis gave: 


Si0.. P05. TiO>. Fex0; Fe. Ni. Mn. CaO. MgO. 8S. SOs. C. HO. Total. 
41°012 0-458 0°416 5470 20°5S3 0°183 0-910 2°768 24°707 2°185 0°201 trace 0°334 99:227 


L. J. 8. 


Analytical Chemistry. 


The Estimation of Water and of Carbon Dioxide in Minerals 
and Rocks. Max Dirraicu and W. Erte. (Zeitsch. anorg. Chem., 
1912, '7'7, 365—376. Compare A., 1912, ii, 804).—It has not been 
found practicable to estimate water and carbon dioxide in minerals 
and rocks by fusion with sodium metaphosphate or borax, as a constant 
weight is not obtained in blank experiments. On the other hand, 
heating the material in a stream of dry air in a silica tube is found 
to be satisfactory. The air supply tube is also of silica, and is ground 
in and held by springs. A spiral of silver gauze is used to retain 
sulphur. In the case of minerals which lose water with difficulty, the 
final heating is performed by means of the blow-pipe. Rocks contain- 
ing epidote, mica or hornblende often do not lose the whole of their 
water through these minerals becoming enclosed. Much better 
results are obtained by the use of a platinum electric furnace sur- 
rounding the silica tube. The water is then driven off completely, 
except in the case of materials containing much fluorine. Calcite 
does not lose its carbon dioxide completely, unless first mixed with 
powdered quartz, with a blowpipe, but is completely decomposed in the 
electric furnace at 1100°. The silica tubes last well at 1000°, but 
devitrify at higher temperatures. By the use of a platinum-iridium 
tube and a boat of the same materia], the most refractory rocks lose 
their water and carbon dioxide completely at 1250—1300°. 

C. H. D. 


New Reagent for Chlorine and Bromine, Free and Com- 
bined. Grorees Denicks and L. CHEE (Compt. rend., 1912, 155, 
1010—1012. Compare A., 1912, ii, 1208 ; Guareschi, ibid., 989).—The 
reagent is prepared by the addition of 10 c.c. of a solution of magenta 
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(1 in 1000) to 100 c.c. of sulphuric acid (5% by volume). This is then 
mixed with an equal volume of acetic acid, and 4c.c. of strong 
sulphuric acid are added. This solution is coloured yellow by chlorine 
and reddish-violet by bromine, the colour being best shown by shaking 
with chloroform. If the halogens are combined as metallic salts, the 
solution is acidified, the iodine removed by a ferric salt, the bromine 
liberated by the addition of potassium chromate and tested for, and 
the chlorine then liberated by potassium permanganate and separately 
tested for. The vapours are absorbed in dilute alkali before applying 
the test. The method can be applied quantitatively for dealing with 
small quantities of bromine as in natural waters, and is more delicate 
than the methods at present in use. W. G. 


The Iodic Acid Process for the Estimation of Bromine in 
Halogen Salts. Frank A. Goocnu and P. L. BuumentHat (Amer, J. 
Set., 1912, [iv], 469—474).—A criticism of Bugarszky’s process (boiling 
the solution containing bromides and chlorides with potassium iodate 
and dilute sulphuric acid and determining the loss in iodine: A., 1896, 
ii, 216). 

The authors find that although the process was thought to be an 
ideal one, it is vitiated by secondary effects. The latter may be 
reasonably attributed to the action of small amounts of iodine 
monochloride or monobromide formed in the interaction of iodic acid 
and free iodine with hydrochloric acid and hydrobromic acid. 

Substitution of chloric acid for iodic acid cannot be recommended. 

L. pE K. 


Oxidisable Substances in the Air. L. Scuwarz and Grora 
Mincumever (Chem. Zentr., 1912, ii, 1695; from Zettsch. Hyg. 
Infekt.-Krankh., 1912, '72, 371—384).—Henriet and Bouyssy’s method 
(A., 1911, ii, 532) whereby the titration of condensed water is taken 
as a measure of the degree of vitiation of an atmosphere, is criticised. 
Such condensed water gives different readings at different tem- 
peratures, and would only give a correct value if all the moisture in 
the atmosphere could be condensed, or if it contained oxidisable 
substances to the same extent as the collected water, which is not 
the case. J.C. W. 


An Apparatus for Microanalysis of Blood Gases and 
Micro-respirometry. Hans Winterstetn (iochem. Zeitsch., 1912, 
46, 440—449).—The apparatus (which is figured) is a combination of 
the Barcroft-Haldane and Petterson systems. It consists essentially 
of two pear-shaped flasks, one of which is a compensation flask, and 
the other serves for the actual analysis. They communicate by 
means of three-way stopcocks either with the outer air or with one 
another. The latter communication is through an etched capillary 
tube containing an oil drop. The analysis flask communicates, 
furthermore, with a manometer, of which the narrower limb which 
is nearer the flask is a capillary, graduated in millimetres. The 
outer limb is broader, and is closed by a piece of indiarubber with a 
screw-clamp, and a piece of solid glass rod. ‘The flasks communicate ; 
the meniscus of the oil drop in the capillary connecting the two 
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flasks is brought to a certain point by turning the screw-clamp on 
the indiarubber, and the height of the mercury in the graduated limb 
of the manometer is then read. This takes place with the same 
materials in each flask, and the whole apparatus is kept in a water- 
bath. If the measurement to be carried out consists in the deter- 
mination of the oxygen content, Haldane’s ferricyanide method is 
employed, the reagent being kept in spoons fused on to the stoppers. 
The apparatus, after the first reading and adjustment, is then 
removed from the water-bath and shaken, so as to bring the ferri- 
cyanide into the blood and ammonia mixtures, whilst the two flasks 
are kept closed and out of communication with one another. They 
are then brought back to the water-bath, brought into communication, 
the position of the oil drop in the communicating flask is readjusted, 
and the height of the manometer is read. The difference between 


this and the original reading gives the amount of oxygen evolved. 
8. B.S. 


Estimation of Tellurium by means of Hydrazine Hydrate. 
J. B. Menke (Zeitsch. anorg. Chem., 1912, 77, 282—288).—See 
this vol., ii, 41. 


Detection of Nitrogen in Organic Substances. H. ZELLNrer 
(Pharm. Zeit., 1912, 57, 979—980).—For the detection of small 
quantities of nitrogen, or when the amount of the substance to be 
tested is not large, the following modification of the usual test may 
be employed. The substance is fused with potassium, the fused mass 
is dissolved in water, and the solution is warmed after the addition of 
ferrous sulphate. The solution is then filtered, and the filtrate is 
poured on the surface of ferric chloride solution acidified with hydro- 
chloric acid. If nitrogen is present in the substance, a blue zone 
appears at the junction of the two liquids. W. P.S. 


A New Gas-analytical Method for the Estimation of Nitric 
Oxide. I. Oskar Baupiscn and Gapriet KiincEr (Ber., 1912, 45, 
3231—3236).—The method depends on the fact that when air is passed 
into nitric oxide standing in contact with solid potassium hydroxide, 
nitrogen trioxide (N,0,) is formed, and immediately converted by the 
hydroxide into potassium nitrite, there being no formation of nitrogen 
dioxide. Four-fifths of the contraction thereby caused is due to 
nitric oxide, as expressed by the equation: 4NO+0,+4KOH= 
4KNO, + 2H,0. 

The analysis is carried out in Fuller’s gas-analysis apparatus ; the 
pipette contains slightly moistened stick potassium hydroxide, with 
which the nitric oxide is in contact before air is passed in, and all 
measurements are carried over mercury. Before passing the nitric 
oxide into the pipette the latter is completely filled with mercury. 

The method gives accurate results, even in the presence of nitrous 
oxide or hydrogen. The reverse method of passing the nitric oxide 
into air standing over potassium hydroxide cannot be used, since a 
mixture of N,O, and NO, is formed, T. & P. 
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Detection of Nitrous Acid in Water. Prior (Chem. Zenitr., 
1912, ii, 1846—1847 ; from Bull. Set. Pharmacol., 1912, 19, 546—547). 
—To 10 c.c. of the water 4 or 5 drops of a 1—1°5% solution of 
benzidine, o-tolidine, or dianisidine in 30—40% alcohol are added. 
The mixture is then acidified with 5 or 6 drops of acetic acid and 
shaken, when the development of a yellow colour, which deepens in 
time, shows the presence of a nitrite. Benzidine is the least sensitive 
reagent. The limit of sensitiveness is below 0:01 mg. of nitrous acid 
per litre. J.C. W. 


Estimation of Nitrates with Indigo. Luicat Ermanno Cavazza 
(Chem. Zentr., 1912, 11, 1061—1062; from Atti I. Congr. Naz. 
Chim. applic., 1912).—Ten grams of powdered pure indigo are intro- 
duced (with cooling) in small quantities into 50 c.c. of fuming 
sulphuric acid, and after forty-eight hours the solution is diluted toa 
litre. Fifty c.c. of the liquid are then diluted so that 10 c.c. corres- 
pond with 0°001 gram of nitrogen pentoxide. When dealing with 
nitrates, a stronger solution may be employed. Organic matters if 
present should be removed by adding to 25 c.c. of the solution the 
requisite amount of potassium permanganate (previously determined) ; 
30 c.c. of sulphuric acid are added, and the whole heated over a small 
flame and titrated. When the liquid turns bright yellow, the heating 
is discontinued and the titration rapidly brought to anend. In testing 
ordinary water, concentration by evaporation is not necessary as the 
end reaction is so very sensitive. L, DE K. 


The Marsh Arsenic Test. Grore Lockemann (Chem. Zeit., 1912, 
36, 1465—1466).—Historical. The original Marsh apparatus and 
modifications of it are described. L. pE K. 


Estimation of Small Quantities of Carbon Monoxide. Orto 
Brunck (Zeitsch. angew. Chem., 1912, 25, 2479—2481).—A suitable 
flask of known capacity (say, a litre flask) is fitted with a doubly 
perforated rubber cork closed by means of rods. After filling the 
flask with the air to be examined, 50 c.c. of sodium palladium chloride 
(1 c.c.=0°004762 gram of palladium) are introduced from a pipette 
(while gently loosening the second rod), followed by 25 c.c. of 5% solu- 
tion of sodium acetate; the volume of liquid is, of course, deducted 
from the volume of the gas tested. 

After an hour’s action with frequent shaking, the palladium which 
has deposited owing to the reducing action of the carbon monoxide is 
collected and ignited with the usual precautions; 1 gram of metallic 
palladium = 0°2624 gram, or 210 ¢.c. of carbon monoxide. 

Hydrogen and the unsaturated hydrocarbons should be absent, as 
they also exert a reducing action. L. pE K. 


Simple Apparatus for the Estimation of Carbon Dioxide. 
W. R. Forses (Chem. News, 1912, 106, 284).—The apparatus consists 
essentially of an inverted V-tube closed at either end and provided in 
the middle with a ground stopper carrying a delivery tube and tap. 
In use, the acid is placed in one limb and the carbonate in the other. 
Reaction is started by suitably inclining the apparatus. H. W. 
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Cobaltinitrite Method of Estimating Potassium. F. H. 
MacDoveatt (J. Amer. Chem. Soc., 1912, 34, 1684—1686).—In the 
estimation of potassium by the cobaltinitrite method, it is usual to boil 
the yellow precipitate with excess of /10-potassium permanganate, 
then add dilute sulphuric and oxalic acids, and finally to titrate with 
V/10-permanganate. The oxidation of the nitrite thus takes place in 
alkaline solution, and the permanganate is reduced to manganese 
dioxide. The latter reacts but slowly with the oxalic acid added 
subsequently, since the mixture is so dilute. The author has therefore 
studied the effect of adding dilute sulphuric acid to the yellow precipi- 
tate before oxidising it with permanganate. 

It has been found that accurate results can be obtained in this way, 
but that a different factor must be employed in the calculation ; accord- 
ing to the usual method, 1 c.c. of V/10-permanganate is equivalent to 
0:0007111 gram K or 0:0008564 gram K,O, whilst with the modified 
method, 1 c.c. of V/10-permanganate corresponds with 0°0006518 gram 
K or 0:0007850 gram K,O. E. G. 


Determination of the Sensitiveness of the Hydroxide Re- 
actions for the Common Metals. Louis J. Curtman and A. D. 
Sr. Joun (J. Amer. Chem. Soc., 1912, 34, 1679—1684).—A study has 
been made of the sensitiveness of the hydroxide test for metals. 
The experiments consisted in treating a solution of a salt of the metal 
with 10% ammonia or sodinm hydroxide, the final volume being 5 c.c. 


In the following cases, ammonia was used as the precipitant and the 
limiting concentrations of the metals at which a precipitate was visible 
were: lead, 1—6500; mercury (in the mercuric state), 1—13,000; 
bismuth, 1—10,000 ; iron, 1—80,000; aluminium, 1—100,000; chro- 
mium, 1—170,000; zinc, 1—80,000. For the following metals, 
sodium hydroxide was employed as the reagent and the limits found 
were : silver, 1—40,000 ; mercury (in the mercurous state), 1—200,000; 
copper, 1—10,000 ; cadmium, 1—40,000; nickel, 1—80,000; cobalt, 
1—80,000 ; magnesium, 1—10,000. In the case of manganese, either 
ammonia or sodium hydroxide can be used, the limiting concentration 
in each case being 1—170,000. E. G. 


Estimation of Lead in Lead Paints. Franz Utz (Chem. 
Zentr., 1912, ii, 1788 ; from Farbenzeit., 18, 18—20).—The nitric acid 
solution of the lead compound is electrolysed at 60—65° by a current 
of 0:°05—1‘5 amperes, using gauze electrodes, and the lead dioxide is 


washed without breaking the current and then dried at 200°. 
J.C. W. 


Cuprous Iodide. Moritz Konn and Artnur Kuigin (Zeitsch. 
anorg. Chem., 1912, '7'7, 252—-254).—Cuprous iodide may be analysed 
by the method of Baubigny and Chavanne for iodine in organic 
substances (A., 1903, ii, 510; 1904, ii, 203). One to 1°5 gram of 
silver nitrate is dissolved in 40 c.c. of concentrated sulphuric acid in a 
flask, and, after cooling, 5 grams of pure potassium dichromate are 
added. This is then dissolved by warming, and the whole is again 
cooled. After adding 0°3 gram of the substance, the flask is warmed 
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and shaken until the evolution of oxygen begins. The silver iodide 
formed at first dissolves as iodate. After cooling, the contents of the 
flask are poured into 80 c.c. of water, reduced by sodium sulphite, and 
allowed to remain until the silver iodide has settled. This is collected 
on a Gooch filter after the addition of nitric acid, dried at 130°, and 
weighed. 

Copper is estimated by heating 0°5 gram of the substance with 
15—20 ec. of nitric acid (1:1), converting into sulphate, and 
‘precipitating as sulphide. 

Like potassium bromide (Kohn, A., 1909, ii, 891), ammonium 
bromide solutions dissolve cuprous iodide, the solubility increasing 
rapidly with the concentration. C. H. D. 


Sensitiveness of the Bead and Lead Dioxide Tests for 
Manganese with Special Reference to the Interference of 
Iron. Louis J. Curtman and A. D. Sr. Jonn (J. Amer. Chem. Soc., 
1912, 34, 1675—1679).—A study has been made of the sensitiveness 
of the bead and lead dioxide tests for manganese and the influence of 
iron on these tests. The results show that the lead dioxide test is not 
trustworthy in presence of 300 or 400 parts of iron to 1 part of man- 
ganese unless as much as 0°2 mg. of manganese is present, but that 
the bead test is efficient with larger quantities of iron provided that 
as much as 0:005 mg. of manganese is introduced into the bead and 
certain specified precautions are observed. E. G. 


Estimation of Iron in Water. F. Kénia (Chem. Zentr., 1912, 
ii, 1064; from Apoth. Zeit., 27, 536—537).—Klut’s nitric acid process 
(ibid., 1909, ii, 1076) for the colorimetric estimation of iron in waters 
gives good results with samples absorbing not more than 80 mg. of 
potassium permanganate per litre. When this amount is exceeded, 
the iron should be estimated, colorimetrically, in the residue after 
ignition, L. DE K. 


Reagent for Detecting Small Quantities of Nickel. V. 
Fortin (Chem. Zeit., 1912, 36, 1461).—The following solution is 
recommended for the detection of nickel in plated wares and nickel 
alloys. 0°5 Gram of dimethylglyoxime is dissolved in 5 c.c. of 98% 
alcohol, and 5 c.c. of ammonia are added. After rinsing the surface 
with ether, a drop of the reagent is applied, when a rose-coloured spot 
will form should nickel be present. Previous heating in the oxidation 
flame will render the test still more delicate. The presence of other 
metals usually present does not interfere. The spot formed may be 
easily removed with a towel. L. pe K, 


Test for Methane. I. Orro Havusrr and H. Herzretp (Ber., 
1912, 45, 3515—3516).—Methane and ozonised oxygen react with 
each other with the formation of formaldehyde, which reaction may be 
used as a very delicate test for methane. The gas to be tested is 
mixed with ozonised oxygen and the mixture passed through a tube 
containing moistened glass wool, which is afterwards extracted with 
water and the solution tested for formaldehyde with morphine and 
sulphuric acid. 
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Methane is the only hydrocarbon which gives formaldehyde. Ethane 
gives acetaldehyde or acetic acid, but the reaction is much slower than 
with methane, whilst acetylene is oxidised explosively to carbon 
dioxide. The reaction with acetylene takes plage also in acetone 
solution, and is accompanied by a beautiful green luminescence. 


Toluene is oxidised by ozone with formation of formic acid. 
Ta ¥. 


Analysis of Hydrocarbon Mixtures. Oscar Routata (Chem. 
Zentr., 1912, ii, 638; from Ann. Acad. Sci. Fennicae, A., 2, No. 13, 
19 pp.).—The iodine absorption process for the testing of petroleums is 
too much affected by the personal equation, and reports founded on it 
should be accompanied by a careful description of details of analysis, 
including time of action, temperature, exposure to light, and volume of 
iodine solution added. Frank’s bromine process (Chem. Jnd., 1901, 24, 
263) may be successfully applied when small quantities of the substance 
are to be tested, also when the refining degree of colourless or pale 
petroleum products has to be determined, or when the degree of purity 
of olefines has to be ascertained. From the bromine number the 
percentage of the olefine is calculated directly by the formula 
A=[K+(n-5)c].@, in which A= % of the olefine, X= a constant, n 
the mean number of carbon atoms for the olefine boiling at between 
the limits of temperature (at least 5), c= a constant (=0°875°), and & 
the bromine number. For amylene, X=0°4375 ; for hexylene, 0°5950 ; 
for heptylene, 0°6075; for each additional CH,-group, the constant 
increases on the average by 0°0875. To show the accuracy of the 
formula a bromine number was taken of a mixture of amylene and 
isopentane, and the result agreed with the sulphuric acid process and 
the density. L. pe K. 


Methoxyl Estimation with Hydriodic Acid and Phenol. 
Fritz WetsHut (Monatsh., 1912, 33, 1165—1172).—It is found that 
many substances which fail to give satisfactory results for the estima- 
tion of the methoxyl group, even in the presence of acetic anhydride, 
can be made to do so by using a mixture of hydriodic acid with 
approximately one-quarter its volume of phenol. In most cases the 
reduction is complete in about one and a-half hours, but methyl 
nitroanisate required five and a-half hours. D. F. T. 


Estimation of Higher Alcohols in Wine. THEODORE voN 
FEettenBera (Chem. Zenir., 1912, ii, 1851; from Mitt. Lebensmitt. 
Hyg., 3, 231—235).—The colour reaction which higher alcohols give 
with salicylaldehyde and concentrated sulphuric acid (A., 1911, Ui, 
667) has been applied to wine. Natural wines are found to contain 
about three parts per 1000 of higher alcohols, which suggests that the 
accepted value for cognac (1 per 1000) is very low. J.C. W. 


A Colour Reaction of Wine. THropoRE von FeLLenBeRG (Chem. 
Zentr., 1912, ii, 1850—1851; from Mitt. Lebensmitt. Hyg., 3, 
228—231).—A colour reaction which phloroglucinol gives with 
vanillin and hydrochloric acid is also obtained with wine, which 
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probably contains, therefore, an unsaturated alcohol. The red colour 
may be matched against a standard solution of acid magenta. 
J.C. W. 


Examination of Lead Precipitates in Wine; Pentose and 
Methylpentose Estimations in Grapes and Wine. THEODORE 
von FELLENBERG (Chem. Zentr., 1912, ii, 1850; from Mitt. Lebensmitt. 
Hyg., 3, 213—217).—After precipitation with just the required 
amount of lead acetate (found by a series of preliminary tests) there 
are still some substances in natural wines, although scarcely at all 
in sophisticated wines, which may be precipitated by basic lead nitrate. 
The precipitate contains succinic acid, inositol, pectin, pentosan, and 
methy)pentosan. The pectin of grapes contains pentose and methyl- 
pentose, but does not account for the whole of these sugars, which 
are present both in the free state, unprecipitable by basic lead 
nitrate, as well as in the form of pentosans. J.C. W. 


A Simple Method of Characterising Acraldehyde. WILLIAM 
OECHSNER DE Coninck (Bull. Acad. roy. Belg., 1912, 524).—The 
acraldehyde vapour is condensed in distilled water, through which a 
slow stream of oxygen is then passed until the solution is strongly 
acid. On dissolving freshly precipitated silver oxide in this liquid 
and concentrating the clear solution, silver acrylate crystallises out 
in the pure state. W. G. 


A Bromometric Estimation of Formic Acid. H. MApsrr 
(Chem. Zentr., 1912, ii, 1401 ; from Apoth. Zeit., 1912, 27, 746—747). 
—A method for the estimation of formic acid is given; it depends 
on the oxidation of the acid by bromine. The solution is left for 
twelve to fifteen hours with bromide and bromate of potassium and 
phosphoric acid in a stoppered bottle, when the unused bromate is 
decomposed by potassium iodide and estimated with thiosulphate. 

J.C. W. 


The Detection of Acetoacetic Acid by Sodium Nitroprusside 
and Ammonia. Victor Jonn Harpine and Rogert Futrorp RurrTan 
(Bio-Chem. J., 1912, 6, 445—450).—Le Nobel’s test for acetone in the 
urine, in which the urine is treated with acetic acid, sodium nitro- 
prusside and ammonia, was found to give a less distinct reaction with 
urine to which acetone had been added than in natural acetonuric 
urines ; furthermore, in the latter cases the reaction was less distinct 
in distillates containing relatively large amounts of acetone than in 
the original urine. The authors show now, that the Le Nobel test is 
really a reaction for acetoacetic acid and not for acetone, and as such it 
is capable of detecting 1 part of this acid in 30,000, whereas the | 
ordinary ferric chloride test fails when the dilution is only 1 in 7000. 

8. B.S. 


Detection of Benzoic Compounds. Orro Scumarouia (Pharm. 
Zeit., 1912, 5'7, 947).—Twenty c.c. of a solution to be tested for the 
presence of benzoic acid are mixed with 5 c.c. of hydrogen peroxide 
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and a solution, prepared by dissolving 5 grams each of ferrous 
sulphate and boric acid in 100 c.c. of water, is added until the mixture 
no longer becomes darker in colour. Should benzoic acid be present, a 
dark bluish-green coloration develops with a few seconds. The test 
will detect the presence of 1 part of benzoic acid in 15,000 parts of 
solution. A similar reaction is given by all benzoic compounds, 
hippuric acid, etc. Benzoic acid, however, may be separated from 
hippuric acid in mixtures of the same by extracting the former acid 
with light petroleum. By means of suitable solvents, benzoic acid may 


be separated from salicylic acid, and then identified by the above 
reaction. W.P.S. 


Nature of the Reactions of Naphthenic Acids. K. W. 
CuaRitscHKov (Chem. Zeit., 1912, 36, 1378. Compare A., 1910, 
ji, 549; 1911, ii, 543).—The reactions of naphthenic acid described 
previously with copper sulphate, ferrous salts, cobalt nitrate, and 
hydrogen peroxide are characteristic of eyclopentanemonocarboxylic 
acids, and are not shown by acids which contain the cyclohexane ring, 


such as cyclohexylacetic acid. H. W. 


A New Method for the Colorimetric Estimation of Uric 
Acid in Urine. Orro Foun and A. B. Macattum, jun. (J. Biol. 
Chem., 1912, 13, 363—370).—The method is based on the colour 


produced by the action of phosphotungstic acid. 


W. D. H. 


Detection and Estimation of Arachis Oil. Norman Evers 
(Analyst, 1912, 37, 487—492).—After trying various methods 
already proposed, the author gives the following process: 5 grams 
of the sample (say, olive oil) are saponified with 25 c.c. of alcoholic 
potassium hydroxide (80 grams in 80 c.c. of water and diluted toa 
litre with 90% alcohol) in a reflux apparatus. To the hot soap 
solution are added 7°5 c.c. of dilute glacial acetic acid (1:2) and 100 e.c. 
of 70% alcohol containing 1 vol.% of hydrochloric acid, and the liquid 
is then cooled to 12—14° for an hour. ‘The deposit is collected and 
washed with the acid alcohol (temp. 17—19°) until the filtrate gives 
no turbidity with water, the washings being measured. The precipi- 
tate, according to its bulk, is dissolved in 25 to 70 c.c. of hot 90% 
alcohol and cooled te 15—20°. If abundant crystals appear, then after 
one to three hours they are collected and washed, first with 90% alcohol 
(about half the volume used for crystallisation), and finally with 50 e.c. 
of 70% alcohol. The crystals are now dissolved in hot ether, and this 
is then distilled off in a weighed flask; the residue is dried at 100° 
and weighed. Should the m. p. be lower than 71°, the acid should be 
recrystallised from 80% alcohol. A correction for solubility should be 
made, for which a table is given. If no, or but few, crystals are 
obtained from the 90% alcohol, a sufficient quantity of water is added 
to reduce this to 70% strength. Any deposit then formed within an 
hour at 17—19° is collected, washed with 70% alcohol, and weighed 
as before, applying the correction for solubility. It must be re- 


crystallised if the m. p. is below 71°. 
4°54 Grams of crystals=100 grams of arachis oil. The following 
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oils gave no crystals : olive oils, including three superfine Maloga and 
eight of unknown origin, almond, poppy, and rape oils. L. pe K. 


Estimation of Cyanogen Compounds in Gas-Liquors. 
Franz Weisser (Chem. Zeit., 1912, 36, 1285—1287).—L£stimation of 
ammonium cyanide.—This is found by difference from the total 
cyanogen and that present as ferrocyanide. 7Z'otal cyanogen.—5U0 c.c. of 
the liquor are mixed with 50 c.c. aqueous potassium hydroxide (1 : 1) 
and 50 c.c. 10% ferrous suiphate, and heated for one to two hours on 
the water-bath. After cooling and diluting to a litre, 100 c.c. of the 
filtrate are acidified with hydrochloric acid, and 5 c.c. of 10% ferric 
chloride are added. The Prussian-blue formed is collected and then 
again decomposed with dilute aqueous potassium hydroxide. The 
filtrate, which contains all the cyanogen as ferrocyanide, is evaporated 
with excess of sulphuric acid, and the residueis gently ignited. The 
residual iron oxide is then estimated as usual by titration with 
permanganate. One c.c. of V/100-permanganate=0°00156 gram of 
cyanogen. 

Ammonium ferrocyanide.—100—500 c.c. of the liquor are evaporated, 
and the residue is gently ignited. The iron is then titrated as 
usual; 1 c.c. of W/100 permanganate = 0°00284 gram of the 
ferrocyanide, 

Ammonium thiocyanate.—The author has slightly modified Pfeiffer’s 
colorimetric process. Fifty c.c. of the sample are diluted with 50 c.c. 
of water, and evaporated on the water-bath to 30 c.c. so as to expel 
the freeammonia. After diluting to 100 c.c., 20 c.c. of the solution 
(=10 c.c. of sample) are mixed with 10 c.c. of ferric chloride 
solution (5 parts of the salt made up to 100 parts with 10% hydro- 
chloric acid) and diluted to 500 c.c. An aliquot part of the liquid is 
then matched as usual with a solution of ammonium thiocyanate of 
known strength. L. DE K. 


Estimation of Scatole and Indole in Feces. Curt Morwes 
(Chem. Zentr., 1912, ii, 1702; from Zeitsch. expt. Path. Ther., 11, 555). 
—The scatole and indole obtained by extracting the steam distillate 
with light petroleum are precipitated by dimethylaminobenzaldehyde, 
and the dye is dissolved in water and compared in a Plesch chromo- 
photometer with a test solution of 1: 100,000 made from equal parts 
of indole and scatole. Values of 0°008—0024 gram per 100 grams 
of fecal matter were obtained. J.C. W. 


Action of Activated Aluminium on Alkaloidal Extracts 
Its Use in Toxicology. Emine Kouy-Anrest (Compt. rend., 1912? 
155, 1179—1181. Compare A., 1912, ii, 648—768).—A study of the 
behaviour of the more common vegetable alkaloids, pure, or mixed 
with viscera, in the presence of activated aluminium. The hydrated 
oxide formed from the activated aluminium only fixes a certain small 
proportion of alkaloids, such as strychnine, quinine, and cocaine in 
alcoholic solution acidified with tartaric acid, whilst on the other 
hand it retains almost all the nicotine. Data are given for some 
fourteen alkaloids. Alcoholic extracts of viscera containing morphine 
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and strychnine, after treatment with activated aluminium, are obtained 
in a state of great purity, wherein the alkaloids can be readily detected 
and estimated. W. G. 


Distinction between Cocaine and its Substitutes. D. 
ScHERBATSCHEV (Chem. Zentr., 1912, [ii], 386; from Apoth. Zeit., 1912, 
27, 441. Compare Hankin, A., 1911, ii, 162).—The appearance under 
the microscope of solutions of 8-eucaine, nirvanine, alypine, holocaine, 
and novocaine, when solutions of ammonia (10%), potassium hydroxide 
(10%), or sodium hydrogen carbonate (saturated) are added to them, is 
described, T. A. H. 


Gravimetric Estimation of Quinine as Nitroprusside. P. J. 
KruyssE (Pharm. Weekblad, 1912, 49, 1117—1120).—Quinine nitro- 
prusside is obtained as a crystalline precipitate when a neutral 
solution of a quinine salt is treated with sodium nitroprusside ; its 
solubility is less than that of the tartrate or oxalate, 100,000 parts of 
water dissolving 39 parts of the salt. For the estimation of quinine 
in powdered cinchona bark, 5 grams of the latter are mixed with 
3°5 c.c. of water, 1 c.c. of ammonia and 2°5 grams of slaked lime, and 
the mixture is extracted in a Soxhlet apparatus for two hours with 
acetone. After the acetone has been evaporated from the extract, the 
residue is dissolved in 25 c.c. of 2% hydrochloric acid, the solution 
is filtered, rendered alkaline, and shaken with ether. The ethereal 
solution is then shaken with dilute hydrochloric acid, the separated 
acid solution is neutralised, diluted to 50 cc., heated to 90°, and 
treated with 0°5 gram of ammonium oxalate. After cooling, the pre- 
cipitate is collected on a filter, washed with a small quantity of water, 
and then dissolved in 5 c.c. of 2% hydrochloric acid. This solution is 
nearly neutralised, and the excess of oxalate is removed as calcium 
oxalate. The solution is now neutralised with ammonia, diluted to 
70 c.c., heated to boiling, and treated with 0°5 gram of sodium nitro- 
prusside. After cooling, the precipitate is collected, washed with 
water, dried at 100°, and weighed. The treatment with ammonium 


oxalate is for the purpose of separating cinchonine from the quinine. 
W. P.S. 


_ Estimation of Quinine Sulphate in Cinchona Bark. P. J. 
KruyssE (Pharm. Weekblad, 1912, 49, 1135—1136).—The author 
(preceding abstract) regrets he was not acquainted with the work of 
Kramers (A., 1897, ii, 83), who, however, did not succeed in applying 
the nitroprusside reaction quantitatively. L. pe K. 


Hyposulphite in Volumetric Analysis. I. WitHeLtm Sreemunp 
(Monatsh., 1912, 33, 1431—1445).—The hyposulphites give stable 
compounds with the ketones, which, in contradistinction to the form- 
aldehyde-hyposulphites, act as reducing agents in the cold. Solutions 
of these compounds may therefore be used as standard reducing agents 
in volumetric analysis. The author finds that a convenient solution 
has the following composition: 10 grams of sodium hyposulphite, 
15 c.c. of acetone, and 35 ¢.c. of ammonia (D = 0°91) to one litre of 
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water. The solution is kept, under a layer of paraffin oil, in a stock 
bottle from which a burette can be filled automatically ; the top of 
the liquid in the burette is covered with toluene to prevent contact 
with the air. The tip of the burette is connected with the titration 
flask by means of a piece of glass tubing, which is bent twice at right 
angles, and passes through the rubber stopper of the flask. The 
stopper also contains inlet and exit tubes for a current of oxygen-free 
carbon dioxide, and a thermometer. 

The solution of the hyposulphite is standardised by means of iron 
alum, or an oxidised solution of ferrous ammonium sulphate, using 
ammonium thiocyanate as indicator, and in the presence of sulphuric 
acid. The titration is carried out in the cold, with vigorous shaking ; 
the sulphite formed has no action on the ferric salt. The solution is 
fairly stable, but should be standardised daily. 

Experiments with a large number of azo-dyes, dyes which form 
leuco-compounds and nitro-colouring matters, show that they are 


reduced quantitatively by the above hyposulphite solution. 
T. &. P. 


Methods of Estimating Saponins. (Mlle.) Marie Korsakoyv 
(Compt. rend., 1912, 155, 844—-846).—A critical study of the methods 
at present employed for estimating saponins. Christophson’s method 
based on the precipitation of the saponin as a barium compound is 
inaccurate, since the whole of the saponin does not separate, and further 
the barium hydroxide precipitates, from plant extracts, other substances 
than saponins, which on hydrolysis yield dextrose. A modification of 
Kruskul’s method gives good results. The plant is dried, finely 
powdered, and extracted with boiling alcohol (60%). The extract is 
filtered, the alcohol distilled off, and the residue evaporated on the 
water-bath with calcined magnesia. The resulting paste is extracted 
with boiling alcohol (80%), the extract filtered, and precipitated with 
ether. The precipitate is dissolved in 3% sulphuric acid, and 
hydrolysed in an autoclave at 105° for one hour, the sapogenin liberated 
being washed with water, dissolved in absolute alcohol, and weighed 
after distilling off the alcohol. W. G. 


A Delicate Test for the Detection of Albumin in Urine. 
Apvotr JoLuEs (Zeitsch. physiol. Chem., 1912, 81, 205—206. Compare 
A., 1896, ii, 344).—The reagent is composed of mercuric chloride, 
10 parts, citric acid 20 parts, sodium chlorate 20 parts, water 500 
parts. Five c.c. of the filtered urine are added to each of 
three test-tubes. To (1) and (2) 1 cc. of 30% acetic acid is added, 
5 c.c. of the reagent are put in (1), and the other tubes are filled with 
water to the same level. The tubes are observed against a black 
background, (3) being placed in the middle. The reaction is sensitive 
to 1 part of albumin in 120,000. E. F. A. 


Chemistry and Hstimation of Gelatin. M. Brrrar (Biochem. 
Zeitsch., 1912, 47, 189—214).—Gelatin forms saturated solutions in 
water in the following strengths: 0°62% at 21°, 0°60% at 18°, and 
0°56% at 17°. If the concentrations only slightly exceed these pro- 
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portions, a gel is formed. Gelatin cannot be precipitated quantitatively 
by alcohol, or by metaphosphoric acid, as it completely dissolves in 
excess of the latter reagent, the proteins being only partly soluble in 
excess. At room temperature it is not precipitated quantitatively by 
picric acid, but at 8° precipitation is complete when a gelatin solution 
is mixed with a saturated aqueous solution of the acid. The acid com- 
‘bining power of gelatin was estimated by precipitation with potassium- 
mercuric iodide and picric acid solutions. Hydrochloric acid could not 
be used for this purpose, as the precipitate dissolves in excess of the 
acid, By this means it was found that 1 gram of gelatin combines 
with the equivalent of 11°3 c.c. W/10-acid, which corresponds with a 
molecular weight of 823. The picric acid precipitate of gelatin 
dissolves in alcohol and in 2% urea solution containing sodium chloride. 
If a mixture of 1 part of saturated aqueous solution of picric acid and 
4 parts of alcohol are added to a gelatin solution, the gelatin is not 
‘precipitated, whereas other proteins are. The gelatin is, however, pre- 
cipitated quantitatively from this gelatin-picric acid solution in alcohol 
by the addition of excess of aqueous picric acid solution in the cold. 
The precipitate again dissolves on warming to 40°, or treating again 
with absolute alcohol. On these reactions a method is based for 
estimating quantitatively gelatin in the presence of other proteins. 
It was incideutally observed that the nitrogen in picric acid can be 
quantitatively estimated by Kjeldatl’s process, if it is first reduced by 
iron and glacial acetic acid. 8. B.S. 


The Rideal-Walker Phenol Control. A Possible Discordant 
Factor in the Standardisation of Disinfectants. J.T. A1nsiiz 
Wa ker and Joun M. Weiss (J. Franklin Inst., 1912, 101—112).— 
The accuracy of the Rideal- Walker process depends on the purity of 
the phenol which is employed as the standard. Ordinary crystallised 
phenol is usually contaminated by cresols to such an extent as to 
render it unsuitable for the purposes of bactericidal control ; four 
specimens of phenol examined by the authors were found to contain 
from 1'1 to 12°8% of cresols. As cresol has approximately three times 
‘the bactericidal efficiency of phenol, the error from this cause may be 
very considerable. The purity of the phenol should be ascertained by 
determination of its solidifying point, and phenol having a lower 
solidifying point than 40° should be rejected. Synthetic phenol 
prepared by the authors showed a solidifying point of 40°5°. The 
bromine titration method does not yield trustworthy results as 
regards the purity of the phenol, but it may be employed for 
checking the strength of the 5% stock solution prepared from pure 
phenol. W.P.S.2> 
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General and Physical Chemistry, 


New Observations Relative to the Zeeman Effect in the 
Hydrogen Spectruin. fF. Croze (Compt. rend., 1912, 155, 
16V07—1610. Compare A., 1912, ii, 613).—The author has extended 
his study of the Zeeman effect in the case of hydrogen to the 8-line, 
and has made new measurements, for this line and the a-, B-, and 
y-lines, of the value of AA in a field of 24,122 gauss. He maintains 
his previous view that these three rays furnish a pure triplet with 
normal deviation, and replies to Paschen and Back (Ann. Physik., 1912, 
[iv], 39, 897), putting forward an explanation as to why their results 
differ from his. W. G. 


The Dispersion of Certain Metals in the Visible Spectrum. 
ConsTANTIN ZAKRZEWSKI (Bull. Acad, Sci. Cracow, 1912, 842—849).— 
A formula is deduced, by means of which the optical constants of a 
metal can be calculated from the phase differences of the components, 
parallel and perpendicular to the plane of incidence, measured for two 
different angles of incidence. This method of obtaining the constants 
does not, like the usual method, involve the preparation of highly 
polished metallic mirrors. The formula is applied to data obtained by 
the author for nickel and zinc, and to Drude’s measurements for 
silver. H. M. D. 


Electric Behaviour of Certain Vapours which Exhibit 
Absorption Bands. fF. Burcer and JoHannrs KOENIGSBEKGER 
(Phystkal. Zeitsch., 1912, 13, 1198—1199).—The nature of the process 
which gives rise to banded emission and absorption is further 
discussed (compare A., 1912, ii, 405). Bromine and nitrogen peroxide 
exhibit banded spectra, and experiments with these substances are 
described which show that the carriers responsible for the banded 
spectra in these two cases cannot be due either to electrons or free 
ions so far as the visible spectrum is concerned. An upper limiting 
value for the proportion of ionised molecules is calculated, which also 
indicates that the banded absorption cannot be attributed to the 
occurrence of ionised molecules. H. M. D. 


The Absorption Curve of Colloidal Silver Solutions. R. Gans 
(Physikal. Zeitsch., 1912, 13, 1185—1186).—On the assumption that 
the colloidal particles have the form of ellipsoids of rotation, the 
author has calculated the form of the absorption curve for the region 
A= 4200 to X= 7500 for varying values of the axial ratios. As in the 
case of gold solutions (A., 1912, ii, 508) the curve thus obtained may 
be utilised in the investigation of the geometrical form of the particles 
present in colloidal solutions of silver. H. M. D. 


The Influence of Acid Radicles on the Colour Intensity 
of Copper Salts. CuHaries Scurr Garrett (Zeitsch. Hiekiruchem., 
1913, 19, 1—7).—The molecular extinction of a number of soluble 
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copper salts was determined by means of a Hiifner spectrophotometer. 
The salts CuCl,, CuBr,, Cu(NO,),, Cu(ClO,),, CuCr,O,, CuSO, and 
Cu(ClO,), were examined at concentrations from In—0-0ln. The 
experimental results are discussed and interpreted on the basis of 
Baly’s theory of the action of a solvent on a dissolved substance. It 
is shown (1) that when a concentrated solution is diluted, a penetra- 
tion of the salt molecule system by the solvent molecule system occurs ; 
(2) the mean number of solvent molecules, the fields of force of which 
penetrate the field of force of the dissolved molecule, conditions the 
process of solution at a given concentration; (3) every vibration of 
the copper atom in the undissociated molecule, which is active in 
the absorption of light, is influenced by the free electric field of the 
typical atoms of the acid radicle; (4) the light absorption due to 
the copper is not specifically influenced by the presence of a coloured 
acid radicle, as is frequently the case with organic substances, and 
(5) there is a strengthening of the light absorption when the free 
electric field of the acid radicle is negative. J. F.S. 


Absorption Spectra of Solutions as Affected by Tempera- 
ture and by Dilution. Quantitative Study of Absorption 
Spectra by means of the Radiomicrometer. Harry C. Jongs 
and J. Sam Guy (Amer. Chem. J., 1913, 49, 1—46).—In an earlier 
paper (A., 1912, ii, 70) an account was given of a study of the effect 
of heat and of dilution on the absorption spectra of certain neodymium 
salts. The work on these salts has now been continued and the 


investigation has been extended to praseodymium nitrate and 
chloride, and to uranyl nitrate and sulphate. The radiomicrometer 
employed was a slightly modified form of that described previously. 


de 


Quantitative Investigation of the Absorption of Ultra- 
violet Rays by the Fatty Acids and their Isomeric Esters. 
Jean Brereckr and Victor Henrr (Compt. rend., 1912, 155, 
1617—1620. Compare A., 1912, ii, 882).—The authors have made a 
more detailed comparison of the absorptive power in the case of three 
fatty acids and the esters isomeric with them, and in the case of 
a number of groups of isomeric. esters, the absorption being measured 
in aqueous and alcoholic solutions and with rays of varying wave- 
lengths. Curves and tables are given, and the results show that 
(1) the absorption spectrum of the various acids is different from that 
of the esters isomeric with them, this difference being independent of 
the solvent ; (2) the absorption of the ultraviolet rays is controlled by 
the molecular complexity and augments with increasing complexity. 
There is also a considerable variation in the absorption spectra of the 
isomeric esters, dependent on the molecular arrangement, as is shown 
by a study of the four esters, butyl acetate, propyl propionate, ethyl 
n-butyrate, and methyl valerate. W. G. 


The Absorption Phenomena of Oxyhzemoglobin in the 
Grating Spectrum. Orro Scuumm (Zeitsch. physiol. Chem., 1913, 
83, 1—24).—The spectrum obtained by a diffraction grating is 
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spoken of as the natural spectrum, in contradistinction to that 
obtained by a prism. Careful measurements of the three bands (two 
in the visible, one in the ultra-violet region) are given, and the 
results figured in plates. Some variations occur even in the blood 
of the same species, and it is not possible to distinguish the oxyhemo- 


globin of different animals by any such spectrum differences. 
7.2. 


Long- and Short-waved Absorption and Fluorescence 
Bands of the Carbonyl Group. M. Ge.sxke (Jahrb. Radioaktiv, 
Elektronik, 1913, 10, 1—34).—The ultra-violet absorption of a 
number of ketones has been examined, the substances being dissolved 
for the most part in ethyl alcohol, although in a few cases the 
substances were investigated in the form of saturated vapour or dis- 
solved in water or n-hexane. From a comparison of the short- 
waved absorption bands of acetone and its substituted derivatives, it 
is found that the acetone band, which has its maximum at A= 268uyp, 
is displaced in the direction of greater wave-lengths when one or 
more hydrogen atoms are substituted by alkyl, halogen, pheny], 
nitroso- or carbonyl groups. In the case of alkyl substitution, the 
displacement of the maximum amounts to 5—-10pp, whilst the effect 
of halogens, the phenyl, nitroso- and carbonyl groups is greater. 
The displacement of the band is accompanied by an increase in the 
absorption and also by a broadening of the band. From a comparison 
of acetone and cyclohexanone it appears that the influence of ring 
formation is comparatively small. 

In addition to the above-mentioned short-waved band, acetone shows 
a band with a maximum at about A=365yy, which extends from 
about A=327yp ivto the visible spectrum. A similar band is also 
found in the substituted derivatives of acetone, and this it is which 
gives rise to the yellow colour exhibited by many such substances 
which contain the carbonyl group. 

From a comparison of the absorption spectra of dimethyl diketone and 
methyl ethyl diketone with that of acetone, it is found that the short- 
waved band in the a-diketones is shifted about 5—10yy in the direction 
of longer wave-lengths, and that the absorption is considerably inten- 
sified. In regard to the long-waved band, the shift exhibited by the 
two a-diketones amounts to about 30up and the intensity is increased 
about forty times. In the case of B-diketones the intensification of 
the long-waved absorption band is not nearly so great as that observed 
for the a-diketones. 

From a comparison of the spectra of methylheptenone, mesityl 
oxide, and phorone with that of acetone, it is found that both the 
short and long-waved bands are not appreciably shifted by a con- 
jugated ethylene linking, although the intensity of the absorption 
increases very considerably in both cases. If the ethylene linking is 
not conjugated, but separated from the carbonyl group by two 
methylene groups, the absorption intensity of the short-waved band 
appears to be increased to a much smaller extent that when 
conjugation occurs. 

The results of the spectrographic examination of the fluor: scence bands 
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of acetone, dimethyl diketone, and oxalosuccinonitrile have been pub- 
lished previously (A., 1912, ii, 713), but a large number of other sub- 
stances have now been examined in regard to the emission of fluorescent 
light when subjected to the action of intense ultra-violet radiation 
These observations show that the activity of the carbonyl group in 
this direction is quite general, fluorescence being exhibited by both 
mono- and di-ketones, and by both cyclic and acyclic compounds in 
which it occurs. It is thus proved that the faculty of fluorescence is 
by no means confined to ring compounds. H. M. D. 


Rotation Dispersion. Ernst Deussen (J. pr. Chem., 1913, [ii], 
87, 96).—A correction. In reply to Tschugaev (this vol., ii, 3), the 
author admits that the rotations for mercury light recorded in previous 
papers (A., 1912, ii, 510, 1020) refer to light of wave-length 546yp, 
and not 491 py. F. B. 


The Rotation Dispersion of Some Coloured Lactates. 
H. Vouk (Ber., 1912, 45, 3744—3748).—Abnormal rotation dispersion 
of coloured asymmetric organic compounds, which has, hitherto, only 
been studied in the case of somewhat complicated substances (Gross- 
mann, A., 1900, ii, 372, and Tschugaev, A., 1909, ii, 631), has now 
been observed with the copper, nickel, and cobalt salts of J-lactic acid. 
A maximum rotation is found in each case, in the region of selective 
absorption. Increase of temperature diminishes the rotation, but 
does not affect the character of the dispersion. 

For the preparation of these salts, zinc ammonium J/-lactate (Purdie, 
T., 1893, 63, 1143), which has a normal but comparatively high rota- 
tion-dispersion, is boiled with baryta water to expel ammonia and 
precipitate the zinc, and after removing the excess of barium hydroxide 
by means of carbon dioxide the filtrate is treated with the equivalent 
amount of the metallic sulphate and allowed to crystallise. 

Copper 1-lactate, Cu(C,H,O,).,1H,O, a light blue, crystalline powder, 
has a maximum rotation and absorption in yellow light ; [M], calculated 
for lactic acid, falls from 18:5 in the green to 15°6 in the dark blue. 
Nickel |-lactate, Ni(C,H,O,).,4H,9, a light green powder, is remarkable 
in that it is /aevo-rotatory in all parts of the spectrum; the maximum 
rotation, [M] = —0°8, and strongest absorption are in the yellow. 

Cobult |-lactate, Co(C,H,O,).,2H,O, a light red powder, has maximum 
absorption for green light, in which [M]=30; the rotation falls 
towards either end of the spectrum, and changes sign between light 
blue and dark blue. J.C. W. 


Sunlight. Paut C. Freer and Harry D. Gress (J. Physical Chem., 
1912, 16, 709—738).—The influence of sunlight on chemical and 
physiological processes is supposed by some to be greater in the trépics 
than in temperate climates. On the assumption that the difference 
lies in the intensity of the ultra-violet radiation, an investigation of 
the photochemical action of tropical sunlight should yield some 
information as to its probable physiological action. 

The effect of sunlight in Manila in promoting the coloration of 
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a number of benzene derivatives, such as cresol and aniline, has been 
described from time to time by Gibbs. Since these reactions have large 
temperature-coeflicients, and the temperatures of solutions exposed to 
the sun in Manila may attain 50°, Gibbs’ experiments gave no 
certain indication that sunlight is abnormally active in the tropics. 

_ Measurements of the total insolation in heat units made with the 
Angstrém pyroheliometer at various latitudes indicate that the heat 
intensity varies but little from place to place. The intensity of violet 
and ultra-violet radiation is conveniently measured by the rate of 
decomposition of oxalic acid in presence of uranyl acetate. This 
reaction has a very small temperature-coeflicient, and when used under 
standard conditions gives useful comparative results. 

In Manila the average amount of oxalic acid decomposed in one hour 
during one year was 12°45%, the maximum being 17°8% and the 
minimum 1°15%. The average values obtained by other observers were 
as follows: Baguio (Philippine Is.) 14°29; Honolulu, 13°9%; Kuala 
Lumpur (Malay States), 15°299%; Khartoum, 17°8% (using quartz 
flask) ; Washington, 11°90% ; Tucson (Arizona), 13°0% ; Munich, 8°39%. 
When the sky is clear, the activity is almost the same everywhere, 
and the lower averages in the higher latitudes may be ascribed to the 
higher percentage of dull days. 

Oxyhemoglobin is converted by ultra-violet light into methemo- 
globin which can be detected in the blood.of rabbits which have died 
by exposure to the sun. Nevertheless, experiments in which rabbits, 
monkeys, and men of different shade were exposed to the sun seem to 
lead to the conclusion that the ill-effects are wholly due to the rise in 
blood-temperature and that the resistance of an individual depends 
largely on his opportunity for cooling by radiation, etc., and the per- 
fection of his heat-regulating system ‘of sweat glands; thus black, 
grey, and white rabbits, monkeys, and men, showed an increasing 
resistivity. Monkeys exposed to the sun in Manila died in less than 
two hours, the blood temperature rising almost 10°, but when the 
animals were kept cool by a fan, although exposed to the full radiation, 
including the ultra-violet, no ill-effects followed. The brain in these 
experiments was to some extent protected by the hair on the head. 


R. J.C. 


Photochemical Reduction of Copper Sulphate. C#ar.zs 
W. Bennett (J. Physical Chem., 1912, 16, 782—785).—The author 
propounds the theory that the light which is absorbed by cupric 
sulphate solution tends to decompose it, so that a reducing agent 
might be found which, although without action in the dark, would 
precipitate copper when assisted by radiations of appropriate wave- 
length. 

Experiments are cited to show that light reduces ammoniacal copper 
sulphate to cuprous oxide in presence of hydrazine hydrate, and that 
the precipitation of copper phosphide from 5% cupric sulphate 
solution by an ethereal solution of phosphorus (Mrs. Fulhame, 
1794) is accelerated by the light from a carbon are. In the latter 
case a quartz vessel was used. R. J.C. 
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The First Stages in the Photolysis of Ethyl Alcohol, 
Acetaldehyde, and Acetic Acid. Dante, BertHELot and Henry 
GavupEcHon (Compt. rend., 1913, 156, 68—71).—Of the three sub- 
stances studied. acetaldehyde is the only one which is acted on by 
sunlight (A > 0:3), the alcohol and acid requiring radiations of shorter 
wave-length. There are four stages in the photolysis of acetaldehyde, 
namely: (1) gaseous decomposition into carbon monoxide and 
methane (compare A., 1910, i, 543). (2) Polymerisation and sub- 
sequent evoiution of hydrocarbons, such as ethane, etc. (compare A., 
1910, ii, 814). (3) Formation of resinous products. (4) Conversion 
of the aldehyde into acetic acid. Only the first reastion is produced 
by initial ultra-violet rays, the three others requiring the mean or 
extreme rays. 

The photolysis of ethyl alcohol consists fundamentally of the evolution 
of hydrogen and formation of acetaldehyde, which is then further 
decomposed (compare A., 1911, ii, 835). Acetic acid, on decomposition 
by the rays from an Heraeus lamp, gives a gaseous product containing 
carbon dioxide (44%), carbon monoxide (17%), and combustible gases 
(39%) (compare A., 1910, ii, 814). Water has no effect on the products 
of photolysis, but lessens the rate of the reaction. W. G. 


Photolysis of Different Complex Sugars (Bioses and Trioses) 
by Ultra-violet Rays. Daniet BerTHELoT and Henry GaupDECHON 
(Compt. rend., 1912, 155, 1506—1509. Compare A., 1912, ii, 1120). — 
A study of the decomposition of the bioses, maltose, lactose, trehalose 
and gentiobiose, and the trioses, raffinose, melezitose and gentianose, 
by ultra-violet rays of varying wave-length. In the case of the trioses 
no first stage of formation of a monose and a biose could be detected. 
After the first stage in the decomposition, the action was the same as 
in the case of the monoses (Joc. cit.). W. G. 


The Radio-elements, the Periodic System, and the Constitu- 
tion of the Atom. A. vAN DEN Brock (Physikal. Zeitsch., 1913, 14, 
32—41).—This paper deals with recent work in the radioactive 
disintegration series and in the rare earth group, with the intra- 
atomic charge and theories of the constitution of the atom and their 
connexion with the periodic law in a manner unsuitable for 
abstraction. F. 8. 


Evidence of Spontaneous Alterations of Concentration in 
Solutions and Gases. JHropor SvepBerG (Physikal. Zettsch , 1913, 
14, 22—26. Compare A., 1912. ii, 905, 906).—The question is discussed 
as to whether the relative deviation of the number of a-particles 
produced in a volume element of a solution of a radio-active substance 
from the mean value should be theoretically greater than the corre- 
sponding relative deviation from the mean value in the case of the 
solid substance. It has been shown previously that the ratio of the 
mean deviations should be ,/2:1, and experimental observations 
indicate that this is approximately the case, Further arguments are 
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now put forward in support of the correctness of the above theoretical 
conclusion. 

The question of the detection of spontaneous alterations in the 
concentration of solutions of other than radioactive substances is also 
examined with reference to the negative results which have been 
obtained up to the present. The author draws the conclusion that 
such changes cannot be detected by the methods of examination 
which are at present available. H. M. D. 


Excitation of y-Rays by a-Rays. James Caapwick (Phil. Mag., 
1913, [vi], 25, 193—197. Compare A., 1912, ii, 1025).—Further 
evidence is given that the impact of a-rays on metals of high atomic 
weight excites y-rays. A tube, of such thin glass that the a-rays 
escape, containing radium emanation was surrounded with two con- 
centric tubes of metals of widely different atomic weights, of thickness 
just sufficient to stop all the a-rays. The position of the two metals 
was transposed, and the ionisation with the two arrangements accurately 
compared by a balance method. Always when the metal of high 
atomic weight was next the emanation tube and bombarded by a-rays, 
the ionisation current was slightly greater than when the metal 
bombarded was of low atomic weight. The effect was much increased 
by filling the ionisation chamber with vapour, such as carbon disulphide 
or methyl iodide. The ratio of the ionisation in these vapours to that 
in air by X-rays of low penetrating power is much greater than 
for X-rays of high penetrating power, and it was to be expected that 
the y-rays generated by a-rays would have a much lower penetrating 
power than the primary y-rays, and that the part of the effect due to 
them would be greater in a heavy vapour than in air. If a thickness 
of light material was placed round the tube, sufficient to absorb the 
a-rays, the effect disappeared. That it was not due to very soft B-rays 
was proved by experimenting in a powerful magnetic field sufficient to 
coil up the B-rays and prevent them from reaching the metal. This 
did not cause any change in the effect. With outer tube of aluminium, 
the inner tube being of the following materials: gold, silver, copper, 
aluminium, paper ; the relative ionisations in carbon disulphide vapour 
were respectively, 104°8, 102°5, 101°2, 100, and 99:7. This shows that 
the excitation of y-rays by a-rays increases with the atomic weight of 
the material bombarded. A rough estimate of the coefficient of 
absorption of the excited y-rays was 8 (cm.—! of aluminium). 

In confirmation it has been shown, with A. 8. Russell, that ionium 
and polonium, which give a-rays without §-rays, give-y-rays in amount 
sufficient to be studied in detail. F. 8. 


Retardation of a-Particles by Metals. E. Marspen and H. 
Ricnarpson (Phil. Mag., 1913, [vi], 25, 184—193. Compare Taylor, 
A., 1908, ii, 783 ; 1909, ii, 850)—The “air-equivalent” of a metal 
foil is the distance in cm. by which the range of an a-particle 
at 76 cm. and 15° is reduced in passage through the foil, and is, 
for materials of atomic weight greater than that of air, the less the less 
the velocity of the a-particle, or the nearer it is to the end of its 
range. This variation has been studied for the a-rays of radium-C 
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by a scintillation method, which offers advantages, only the fastest 
a-particles, that is, those which have not been scattered, being 
observed. A zinc sulphide screen is rigidly attached in the focus of 
the microscope, and is carried by the rack and pinion to any 
required distance from the source of a-rays. Between on a separate 
rack and pinion the foil is mounted, and the air-equivalent of the foil* 
studisd at various parts of the range of the a-particles. Tables are 
given for the variation of the air-equivalent, which is considerable, 
especially near the end of the path, with the range, and also a curve 
from which the air-equivalent of any thickness of foil (Au, Ag, and 
Al) at any part of the range can be deduced. A brightening of the 
screen, just outside the extreme range of the a-particles themselves, 
which is unaffected by a transverse magnetic field, was observed and 
is ascribed possibly to y-rays excited by a-rays (see preceding abstract). 
F. 


Absorption of B-Rays. J. A. Gray (Proc. Roy. Soc., 1912, A, 87, 
487—489).—Two experiments on the absorption of the B-rays of 
radium-Z by paper show that the rays become more and more absorb- 
able, practically none passing 56 sheets, weighing 8°77 mg. per cm.?2, 
the percentage transwitted by 5 sheets decreasing from 50 to 10. 

These results are explained on the view that B-rays are both retarded 
and stopped by matter, and when the velocity of the surviving rays 
falls below the previous mean velocity, the exponential law can no 
longer hold. F. 8. 


Similarity in Nature of X- and Primary y-Rays. J. A. Gray 
(Proc. Roy. Soc., 1912, A, 87, 489—501).—The absorption of the 
primary y-rays of radium-Z and of the y-rays excited in lead by the 
B-rays of radium-Z is compared with the absorption of X-rays. The 
y-rays of radium-# are absorbed somewhat similarly to characteristic 
secondary A-rays excited in silver. There is no discontinuity, with 
respect to absorption, between X- and y-rays. Tin absorbs the y-rays 
of radium-# to an abnormal extent, but for iron and gold compared 
with aluminium, the absorption is similar to that of the silver 
X-rays. 

An investigation of the radiation reflected from radiators of various 
materials showed that the y-rays of radium-Z# excite the characteristic 
X-radiation in silver, tin, barium, neodymium, and praseodymium. 
This furnishes the most definite proof possible that X-rays and y-rays 
are of the same nature. 

Lastly, the scattering of y-rays of radium-Z# and of X-rays has been 
compared, and it is shown that the phenomena is similar both in 
magnitude and character for both radiations, F. 8. 


Expansion Apparatus for Making Visible the Paths of 
Ionising Particles in Gases, and the Results Obtained with this 
Apparatus. CuHarues T. Kk. Wi.son (Jahrb. Radioaktiv. Hlektronik, 
1913, 10, 34—35. Compare A., 1911, ii, 565).—The expansion 
apparatus and method of illuminating the condensed water droplets, 
described in the previous paper, have been improved in several 
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respects with the result that it has been possible to obtain photo- 
graphs of the most rapidly moving f-rays, which show the droplets 
due to the individua] ions. The greatly increased size of the cloud 
chamber in the new apparatus, not only enables the entire course of 
the longest-ranged a-particles to be registered, but its depth is such 
that ho:izontal beams of X-rays may be examined without any danger 
of interference from the proximity of the roof or base of the chamber. 
The photographic records obtained under the new conditions are, more- 
over, much more distinct than those given by the earlier form of 
apparatus, 

In regard to the a-particles, the photographs show that these move 
along paths which are approximately rectilinear, except for the last 
2 mm., where there is a very marked change in direction. Apart 
from this sudden and pronounced change at the end of the range, there 
is, however, in many cases a small and gradual change in direction over 
the greater part of the course, and the photographs thus afford evidence 
of both single and compound scattering. 

The photographs of the B-rays indicate that the ions are formed in 
pairs over a considerable portion of the path, but that at certain 
points closely packed groups of twenty or thirty ions are produced. 
The occurrence of these groups of ions is regarded as evidence of the 
emission by the atoms of secondary corpuscles which possess sufficient 
energy to produce ionisation over a small range. In opposition to the 
a-rays, the B-rays never exhibit sudden changes in direction, although 
the slow change due to compound scattering is clearly shown, pro- 
vided the velocity of the rays is not too large. 

The X-ray photographs show that B-rays proceed from points in the 
paths of the X-rays beam. Apart from this production of B-rays, the 
X-rays appear to give rise to no effect which is photographically regis- 
tered on the plates. Corresponding with the heterogeneity of the 
X-rays, it is found that the paths of the individual B-particles vary 
considerably in length. The rays appear to show both simple and 
compound scattering, although the latter effect appears to be the much 
more frequent and characteristic type. The emission of the B-rays 
appears to be uniformly distributed in all directions, and no evidence 
of any dependence on the direction in which the X-ray beam is 
propagated has been obtained. 

In the case of both the B-ray and X-ray photographs, it has been 
possible to ascertain approximately, by counting the droplets, the 
number of ions which are produced per centimetre of path. 

H. M. D. 


Ionisation Produced by B- and y-Rays at High Pressures. 
D. C. H. Fuorance (Phil. Mag., 1913, [vi], 25, 172—183).—The 
absorption and ionisation produced in air at high pressure with the 
A-rays of uranium-X and with the secondary f-rays generated by the 
y-rays of radium-C’ have been studied by means of a special cylindrical 
ionisation vessel with pressures of air up to 80 atmospheres. Com- 
plete saturation could not be obtained, even with a field of 1800 volts 
per cm., the shape of the curves being similar to those obtained with 
a-rays. There is for constant voltage a constant ratio for the ionisa- 
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tion currents at any two pressures, and although saturation is not 
attained, the ionisation currents are proportional to the intensity of 
the radiation at different pressures. The experimental value found for 
p(cm.~! of air at atmospheric pressure) for the B-rays of uranium-X 
was, for plates 7 cm. diameter and 1 cm. apart, 0:04, but the true 
value for a parallel beam of B-rays was deduced to be 0-007, in agree- 
ment with the value of » in solids. The values for the emergent and 
incident B-rays produced by y-rays of radium-C were 0°046 and 0056, 
and they appear to be independent of the nature of the material in 
which they originate. With plates 1 cm. apart the part of the 
ionisation due to f-rays originating in the gas is negligible at 
atmospheric pressure and 25% of the total ionisation at 80 atmospheres. 


F.S. 


Recombination of Ions Produced by Rontgen Rays. S. J. 
Purmpton (Phil. Mag., 1913, [vi], 25, 65—81 ; Amer. J. Sci., 1913, [iv], 
35, 39—53).—The value of a, the coefficient of recombination of the 
ions in the equation dn/dt= --an*, was determined by ionising the gas 
between two parallel plate electrodes by a single flash of X-rays, 
restricted so as not to fall upon the plates, allowing the ions produced 
to recombine in absence of any external field for small intervals of 
time, regulated and determined mechanically, and then by sudden 
application of a field driving the residual ions to the electrodes and so 
evaluating their numbers. In this way the effect of ionic diffusion 
can be greatly reduced, corpuscular radiation from the metal plates 
eliminated, uniformity of X-rays secured, and the initial stages of recom- 
bination studied. The results revealed, especially for carbon dioxide, 
an initial value of a relatively large, but decreasing and becoming 
constant after intervals usually of about one-third of a second. This 
is explained by initial recombination of the pair of ions formed before 
they have moved by diffusion out of their range of mutual influence, 
and the high value in carbon dioxide and the slower rate at which the 
normal value is attained are ascribed tothe slower diffusion in this gas 
than in air. If a field acts during the flash, ceasing to act simul- 
taneously with the cessation of the flash, the final value of a is not 
affected, but the initial value is decreased. A table is given of the 
absolute values of a at various time-intervals from the cessation of 
ionisation for air, carbon dioxide, sulphur dioxide, methyl iodide, 
ethyl chloride, ethyl bromide, and ethy] ether at various pressures. For 
air, the initial value of a/e, when e is the atomic charge, is 11,540, and 
the final value, 3960. 


Further Experiments on the Mobility of the Positive 
Ions at Low Pressures. Grorce W. Topp (Phil. Mag., 1913, 
[vi], 25, 163—171. Compare A., 1912, ii, 245, 1050).—The ex- 
periments have been repeated with a larger apparatus in order to 
obtain information at lower pressures, at which it was formerly 
suggested sub-molecular particles might constitute the positive ions. 
The new experiments show nothing like the enormous increases in 
the mobilities previously observed, but indicate that below the 
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pressure of 1 mm. the mobilities vary with the period of alternation 
of the field when the period is high (above 150 ~). F. 8. 


Combination of Hydrogen and Oxygen in the Presence 
of Heated Piatinum and Carbon. J. R. THompson (Physikal. 
Zeitsch., 1913, 14, 11—15),—Experiments have been made with the 
object of ascertaining whether there is any connexion between the 
temperature at which hydrogen and oxygen begin to combine in 
contact with heated platinum or carbon, and that at which these begin 
to emit negatively charged particles. 

The platinum spiral or carbon filament was contained in a 
cylindrical glass tube which could either be exhausted or connected 
with a supply of the gas mixture. The temperature of the spiral 
could be gradually raised by means of a regulated current from an 
accumulator battery and a voltmeter placed across the ends of the 
wire enabled the resistance to be measured. An aluminium cylinder 
surrounding the heated wire was connected with one pair of 
quadrants of a Dolezalek electrometer, and permitted the measure- 
ment of the electrical effect at gradually increasing temperatures. 

From observations made when the tube was highly exhausted and 
when hydrogen and oxygen were admitted at different pressures 
measured by the manometer, it has been found that in the case of 
platinum and of carbon, the temperature at which the emission of 
negative particles is first observed is within the limits of experimental 
error identical with the temperature at which combination occurs 
between the hydrogen and oxygen. In all cases the explosive com- 
bination of the gases was found to be accompanied by large ionisation 
currents, but these could not be measured. The actual temperatures 
at which the two effects occur were not measured, the temperature 
being measured in terms of the resistance of the wire as ascertained 
from the readings of the voltmeter and ammeter. The influence of 
the gas on the observed resistance was allowed for by means of a series 
of readings with the apparatus when the heated wire was in contact 
with air at different pressures. 

Preliminary observations show also that combination of hydrogen 
and oxygen occurs if the platinum wire is subjected to the action of a 
beam ot X-rays. The combination occurs more readily if the percentage 
of hydrogen is less than 10. H. M. D. 


Investigation of the Spectrum of Ioaium. ALExanpeER §. 
RussELt and R. Rosst (Proc. Roy. Soc., 1912, A, 87, 478—484).— 
The ionium preparation employed (Boltwood, A., 1911, ii, 359), from 
measurements of the number of a-particles emitted, should contain 
16% of ionium, if the period of that substance is 100,000 years, the 
remainder being thorium oxide. After chemical purification of the 
ionium-thorium preparation by various methods, its are spectrum 
between the wave-lengths 3800 to 5000 was photographed in juxta- 
position with that of a pure thorium oxide preparation, in the first 
order by a Rowland’s grating of 21:5 feet radius giving a dispersion of 
2°6 Angstrém units per mm. The spectrum was identical with that 
of pure thorium save for the presence of five of the stronger lines: of 
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scandium, the amount of which in the purified preparation was esti- 
mated as three or four parts per thousand. It was found that an 
admixture in thorium oxide of 1% of cerium oxide could easily, and 
1% of uranium oxide could just, be detected spectroscopically. The 
obvious conclusion is that ionium cannot be present in the preparation 
to the extent of more than 1 or 2%, and that its period of average life 
cannot be more than 12,000 years. 

This result is consistent with the estimate given by Soddy of at 
least 100,000 years, only if at least one unknown product of long life 
intervenes between uranium and radium. On the other hand, the 
period deduced from the range of the a-rays, 200,000 years, is not 
consistent with the result obtained unless the a-rays of ionium are 
exceptional. It is possible that ionium has no are spectrum in the 
region investigated, although this is improbable, or that ionium and 
thorium have identical spectra, as they have identical chemical 
properties. 

In a note, the paper on the same subject by Exner and Haschek 
(Sitzungsber. K. Akad. Wiss. Wren, 1912, 121, iia, 1075) with the same 
result is referred to, the ionium in the Austrian preparation being 
estimated as two-thirds of that in the one employed. 


The Solid Radioactive Disintegration Products Suspended in 
the Atmosphere. K. W. Fritz Kontrausca (Physikal. Zeitsch., 1912, 
13, 1193).—Certain corrections are discussed in the methods employed 
in the measurement of the solid radioactive products in the atmo- 
sphere, and new expressions more in accord with recent work are 
deduced. For the determination of the amount of radium-A in the 
air by passing the air at a suitable velocity for a known time through 
a tubular condenser with inner electrode negative, and measuring the 
ionisation current at the end due to the active deposit on the inner 
electrode, tables are given showing the ratio of the effect for any time 
of aspiration to that for an indefinitely long time. In the second 
place the effect of the thorium products in the air is taken into 
consideration. F.S. 


Electro-chemistry of Extremely Dilute Solutions, in Parti- 
cular of Radioactive Substances. Karu F. Herzrerp (Physikal. 
Zeitsch., 1913, 14, 29—-32).—1f a metal plate is immersed in a solution 
of one of its salts which contains a mixture of two radioactive 
substances in a definite ratio, then, according to the experiments of 
Hevesy (A., 1912, ii, 414), the ratio in which the radioactive metals 
separate on the metal plate is dependent solely on the potential 
difference at the contact surface of the metal and its salt solution. 
This observation is contrary to what would be expected on the basis of 
Nernst’s formula for the equilibrium at the surface. The discrepancy 
may be explained if it is assumed that the quantity of deposited 
radioactive metal in the equilibrium condition is not sufficient to 
form a complete molecular layer. If P’ denotes the solution 
pressure of the radioactive metal, y, the osmotic pressure of the 
amount initially present in the solution, and z the pressure correspond- 
ing with the metal deposited in the equilibrium condition then the 
tathode potential Z, will be related to these quantities by the equation 
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E=RTlogP’x/(p,—7). The application of this equilibrium equation 
to two radioactive substances present in the solution leads to results 
in agreement with the observed facts. In regard to the variation of 
the ratio of the deposited metals with the magnitude of the potential 
at the metal surface, the formula gives a curve which is also of the 
same type as that representing the experimental data. H. M. D. 


Electrical Excitation in the Splashing of Liquids (Ballo- 
Electricity). Curistran CurisTIANsEN (Ann. Physik, 1913, [iv], 40, 
107—137).—An account is given of experiments in which the 
electrical phenomena associated with the incidence of liquid spray 
on a solid surface have been investigated. By means of a current of 
air under constant pressure, the liquid under examination is made to 
issue from a small aperture in the form of a fine spray which impinges 
on a plate or on the walls of a tube of the solid substance to be 
investigated. In most of the experiments a platinum disk or tube 
was employed, and this was connected by a wire with the liquid in the 
supply reservoir, and also with one pair of quadrants of an electrometer, 
the opposite pair being earthed. 

The magnitude of the electrical effect obtained when distilled water 
is sprayed was found to vary very considerably with the sample of 
water employed. In searching for the cause of these irregularities, it 
has been found that contact of the water with any substance, such as 
glass, paper, wool, silk, oils, ete., which has been exposed to the air 
for a considerable time, gives rise to a greatly increased electrometer 
deflection. The influence of electrolytes on the ballo-electric effect is 
relatively very small, and the much greater influence of contact with 
the above-mentioned substances is supposed to be due to the condensa- 
tion of radioactive substances on the air-exposed surfaces. 

The deflections obtained with aqueous solutions of acids, bases, and 
salts, and the influence of dilution have been examined, with the 
result that the chemical nature of the electrolyte appears to be of little 
importance in connexion with the phenomenon. According to the 
magnitude of the electrical effect it is possible to divide aqueous 
solutions into two groups. When solutions belonging to these 
different groups are mixed, it is found that the ballo-electric activity 
of the mixed solution is very much greater than that of the com- 
ponents. As an example, it may be mentioned that if equal volumes 
of molar solutions of ethyl alcohol and potassium chloride are mixed 
together, the effects obtained with the mixed solution was 7:0, whilst 
that given by the alcohol solution was 0°9, and by the potassium 
chloride 0:1. Several such mixtares have been investigated in 
such a way as to obtain comparative numbers for related substances 
belonging to the two above-mentioned ballo-electric groups. 

Other experiments show that the effect varies with the nature of 
the solid surface on which the liquid spray impinges. With a distilled 
water spray, .platinum glass and ivory become positively charged, 
whilst parattin becomes negative. In the case of wax and shellac, the 
solid is at first negatively charged, but after prolonged action the sign 
of the charge becomes reversed. The most constant results are 
obtained with a platinum surface. H, M. D. 
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Dielectric Constants of Dissolved Salts. II. Paun WaLpEN 
(Bull. Acad. St. Pétersbourg, 1912, [vi], 1055—1086).—Investigations 
similar to those previously made with chloroform solutions (compare 
A., 1912, ii, 421) have been carried out with solutions in dichloro- 
methane (dielectric constant, 8°3) and in ethyl formate (dielectric 
constant, 8:2), which differ from chloroform in giving measurable 
ionic dissociation of the salts employed (loc. cit.). Further, ethyl 
formate is a solvent of an entirely different type, so that its use opens 
up the possibility of studying the chemical réle of the atoms 
constituting the solvent. 

As with chloroform so also with dichloromethane, the dissolution of 
the salts is accompanied by a considerable increase in the dielectric 
constant of the solvent. Further, the dielectric constants of the salts, 
calculated by means of Philip’s, Bouty’s, and Silberstein’s formula, 
are mostly very high, the greatest values being obtained with the first 
of these fcrmule. In dichloromethane, the value of the dielectric 
constant of any salt is much higher than in chloroform. This con- 
stant also increases with the complexity of the salt and, according to 
Philip’s formula, has the values: NHEt,,HCl, 88; NEt,,HCl, 390, 
and NEt,Cl, 1980 ; the numbers for the corresponding nitrates are 71, 
425, and 1365 respectively. 

For one and the same salt at equal dilutions, the molecular con- 
ductivity is from ten to thirty times as great in dichloromethane as in 
chloroform, and whilst in the latter solvent it diminishes rapidly and 
continuously as the dilution increases, in the former a minimum is 
observed at a certain dilution. The conclusion is drawn that the ions 
formed from the salt are able to raise the dielectric constant of the 
solution and also the dissoviating power of the solvent. 

Ebullioscopic measurements show that the salts have different 
molecular magnitudes in these two solvents, these being, for N Er,Cl, 
M, in chloroform and M, in dichloromethane, and for NEt,,HCl, 
M, and M, -M, respectively. The increased values of the 
dielectric constants in dichloromethane may be due partly to this 
depolymerisation and partly to a specific catalytic influence of the 
solvent. 

-The chemical process of salt-formation by the conjunction of two 
neutral constituents (NEt,+EtBr, etc.) is expressed physically in a 
reconstruction of the dielectric properties of these constituents in 
such a way that the new product shows a dielectric constart which is 
about six, thirteer, or eighteen times that calculated additively for 
secondary amine, tertiary amine, and tetralkylammonium salts 
respectively. 

Calculation by means of the Clausius-Mosotti equation, « =(X—1)/ 
(K+2), where x represents the fraction of the total volume actually 
occupied by the molecules, shows that these salts are the best 
electrolytes for which 2 approaches the value 1. 

Not only is the general behaviour of ethy] formate as regards the 
alteration of the dielectric constants of dissolved alkylamino-salts 
similar to that of dichloromethane, but the actual values of these 
constants are very nearly equal with the two solvents. Sodium iodide 
and lithium bromide are characterised by extremely high dielectric 
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constants in ethyl formate, the values obtained being 5595—6820 
and 4760—5300 respectively according to Philip’s formula ; calcium 
iodide shows a much smaller value (1540), and mercuric chloride one 
still smaller (490); thus, the dielectric constant of these salts 
diminishes with their capacity to dissociate. 

The results obtained with solutions of salts in the strongly-ionising 
solvents acetone, acetylacetone, acetonitrile, and propionitrile confirm 
the conclusion that if the dielectric constant of the medium remains 
constant, the formation of ions increases the ionising tendency and the 
degree of electrolytic dissociation of the salt. 

Certain anomalies exhibited by solutions are discussed in connexion 
with the increases produced in the dielectric constants, and hence in 
the ionising power of solvents by the dissolution of electrolytes. It is 
pointed out that this phenomenon must be taken into account in 
considering deviations from the law of mass action (Ostwald’s dilution 
law), the réle of neutral salts, the disagreement of salts dissolved in 
media having feeble ionising actions with the requirements of the 
theory of Arrhenius, etc., since by it, as well as by the other well- 
known factors, the degree of electrolytic dissociation is appreciably 
altered. 2. a. Be 


Behaviour of Carbon on Electrical Pulverisation. CaRL 
THomaE (Zettsch. Chem. Ind. Kolloide, 1912, 11, 268—269).—If a 
continuous current of 3—4 amperes at 220 volts is passed between 
retort-graphite electrodes immersed in pure water, the liquid remains 


quite transparent, but if a very small quantity of sodium hydroxide 
is added, a dark brown colloidal solution is obtained. The solution 
is stable, and may be boiled without change, but the addition of 
hydrochloric acid or sodium chloride gives rise to a black precipitate. 
Similar results were obtained with arc-lamp-carbon electrodes. 


H. M. D. 


Theory of the Hlectrical Synthesis of Colloids. Car 
BeNnepDicks (Zeitsch. Chem. Ind. Kolloide, 1912, 11, 263—268).—A 
criticism of the views expressed by Kutscherov (A., 1912, ii, 1148) in 
connexion with the interpretation of the phenomena of electrical 
pulverisation. In opposition to the theory that the process is partly 
electrochemical in nature, the author maintains that the observations 
can be adequately explained on the assumption that the action is 
entirely thermal in character. H. M. D. 


The Mobility of the Bromide Ion in Water. Car. Drucker, 
M. Tare, and L. Gomrz. (Zeittsch. Elektrochem., 1913, 19, 8—11).—The 
transport numbers of tribenzylmethylammonium bromide were deter- 
mined at 20° by the usual method, employing a zinc anode and a 
platinum cathode. As a mean of many experiments, the value 
%q=0°775 was obtained. To calculate the mobility of the bromine ion 
from this figure, the conductivity values at 18° were used (Drucker, A., 
1912, ii, 732). The temperature-coefficient of the conductivity was 
determined, and found to be 0-022 between 18° and 25°, and from 
these data the mobility of the bromine ion is 65:5. This value is much 
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lower than that obtained by Kohlrausch (67:0), and affects the con- 
ductivity, at infinite dilution, of potassium bromide, making it 129°8 
instead of 132°6, as extrapolated by Kohlrausch. Possible sources of 
error in the Kohlrausch value are discussed. It is shown, on calcu- 
lating the degree of dissociation of potassium bromide from the new 
value, that it obeys the Ostwald dilution law up to 401m. The authors 
assert that, very probably, all strong electrolytes obey the dilution law 
up to this concentration. J. F.S. 


Investigation of the Chemical Reactions Taking Place 
at the Cathode and Anode During the Electrolysis of 
Simple Salt Solutions. J. Hamitton Paterson (Proc. Univ. 
Durham Phil. Soc., 1912, 4, 187—220).—The author describes a small 
electrolytic cell which allows of the microscopic examination of the 
deposits formed on the electrodes during electrolysis. Experiments 
made with simple salts (chlorides, nitrates, or sulphates) of a number 
of metals have shown that it is possible to obtain from cobalt, nickel 
iron, zinc, cadmium, manganese, and possibly lead salts, either the 
pure metal or the hydroxide, deposited on the cathode. In the case of 
cobalt, the film of hydroxide has a deep blue colour, but the moment 
the current stops it turns green; the composition of the green com- 
pound corresponds with the formula Co(OH),,H,0. 

The conditions of concentration and current density affecting the 
production of these substances has. been noted, and it has been found 
that the dilution necessary to produce the hydroxide increases and the 
limit of current strength decreases as we proceed along the list of 
metals in the order given. 

The hydroxide of the metal is not produced as a secondary reaction 
of the metal deposited on the cathode, but is a precipitate from the 
electrolyte in the cathode area, F, B. 


The Constitution of Water and the Thermal Variation of 
its Magnetisation. Aveuste Piccarp (Compt. rend., 1912, 1585, 
1497—1499. Compare this vol., ii, 17).—From a study of the change 
in the coefficient of magnetisation of water on solidification at 0°, and 
a comparison of the curves representing respectively the variation in 
density and magnetisation coeflicient with respect to temperature, the 
author draws the conclusion that, in water at the ordinary tempera- 
ture, there are two different substances in equilibrium. 


New Thermo-regulator for Instantaneous Adjustment to any 
Given Temperature. R. Fanner (Chem. Zeit., 1913, 37, 40).—The 
regulator bears much resemblance to that of Reichardt, but differs in 
having the adjusting screw on the lower half of the capillary tube, the 
upper half of the tube being graduated from 30° to 100°. 

The regulator is set by immersing it in a water-bath at any tem- 
perature, and adjusting the mercury column so that the readings on 
the capillary tube correspond with those of a thermometer in the bath 
for about a minute. The mercury is then raised or lowered to the 
graduations corresponding with the desired temperature, and the 
vegulator is ready for use. H. B. H. 
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The Expansion Coefficient ‘of Graphite. Artuur L. Day and 
Ropert Bb. Sosman (J. Ind. Eng. Chem., 1912, 4, 490—492).— 
Contains sketches of the apparatus employed by the authors for 
measuring the expansion coefficient of graphites, whilst the results 
obtained are demoustrated in tables and curves. From the wide 
divergence in expansion coefficients obtained, the conclusion is drawn, 
contrary to the views of Le Chatelier and Wologdine (A., 1998, ii, 
177) aud in harmony with thove of Arsem (A., 1912, ii, 250), that 
there must be some fundamental difference between the various 
forms of graphite. F. M. G. M. 


Volume Changes of Amalgams. J. Witrscumipt (Ber. Deut. 
physikal, Ges., 1912, 14, 1065—1087).—The influence of temperature 
on the thermal expansion of a number of amalgams has been examined 
with the aid of a special type of dilatometer. The curves obtained by 
plotting the coefficient of expansion as a function of the temperature 
exhibit very sharp maxima at definite temperatures. In the case of 
the tin, lead, and cadmium amalgams, which according to Puschin 
(A., 1903, ii, 212) consist of solid solutions, these temperatures are 
identical with the melting points of the alloys. On the other hand, 
the zinc amalgams, which consist of mechanical mixtures of the 
components, exhibit the maximum expansion at temperatures between 
50° and 70°, which are very much lower than the melting points of the 
alloys. In regard to the nature of the expansion temperature curve, 
sodium amalgam resembles the corresponding tin, lead, and cadmium 
alloys, but differs from these in that the volume changes with time 
when the temperature is kept constant. H. M. D. 


Thermal Conductivity of the Metals and its Relation to 
Their Other Properties. Srerano Pacuiant (Nuovo Cim., 1912, 
[vi], 4, ii, 482—497).—The author gives a table showing the coefii- 
cients of thermal conductivity, the specific heats and the densities of a 
number of metals, the material being derived from published results of 
various workers. By a comparison of other published data, he shows 
that the metals can be arranged in a series, in which increased con- 
ductivity and reflecting power are associated with decrease of emissive 
power, and that these properties also fall within the regularity of the 
periodic law. R. V. 8. 


Theory of Specific Heats. Max Born and Tx. von KARMAN 
(Physikal. Zeitsch., 1913, 14, 15—19).—Reference is made toa previous 
paper (ibid., 1912, 18, 297), in which the discrepancy between the 
observed specific heats of solid substances at low temperatures and the 
values calculated from Einstein’s formula has heen eliminated to a 
large extent by means of a modified specific heat formula. The theory 
on which this-is based is compared with the theory advanced by Debye 
(A., 1912, ii, 1134), and it is shown tnat the approximation formula 
proposed by Debye for the calculation of the atomic heats of solid 
non-atomic substances can be deduced from the general formula given 
by the authors. In the case of anisotropic substances, the approxima- 
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tion formula is inapplicable, and thé general formula referred to must 
be employed in the calculation of the specific heats. H. M. D. 


Specific Heat of Certain Elements at Low Temperatures. 
Tapreusz EstreicHer and M. Sraniewskr (Bull. Acad. Sci. Cracow, 
1912, 834—841. Compare A., 1911, ii, 16).—The authors have deter- 
mined the mean specific heats of bromine, iodine, sodium, potassium, 
and manganese over the temperature intervals — 190° to 18° and 
— 18° to 18°. The mixture method was employed with water or 
toluene as calorimetric liquid. ‘The specific heat of toluene at the 
ordinary temperature was found to be 0'4015+ 0:0003 cal. 

From the observations, the following average specific heat values 
are deduced: bromine 007016 (—190° to —18°); iodine 0°0454 
(-191° to — 80°), 0°04852 (- 80° to 17°); sodium 0°2478 (-—191° to 
- 80°), 0:2714 (-—80° to 17°); potassium 0°1551 (—191° to —80°), 
01677 (-80° to 18°); manganese 0°08203 (—188° to -—79-2°), 
0°10906 (-—79°2° to 15°). These values agree in general very well 
with the numbers obtained by Koref (A., 1911, ii, 964). H. M. D. 


Measurement of the Specific Heat of Solid Substances at 
High Temperatures. Marcr.tto von Pirant (Ber. Deut. physikal. 
Ges., 1912, 14, 1037—1054).—Three methods are described by means 
of which the true specific heats of different metals have been 
determined at high temperatures. 

In the first method, the apparatus consists of an insulated electrically 
heated tube furnace, the temperature of which is adjusted to that at 
which the specific heat measurement is to be made. Inside this is a 
much smaller tube furnace, the temperature of which is measured by 
means of a thermo-couple. If a quantity of electrical energy, measured 
by a watt-meter, is passed through the cvils of the inner tube during 
time ¢, its temperature will be raised by a small amount, AQ, which is 
measured by the couple. 

Under exactly similar conditions, the energy required to produce the 
same rise of temperature when the ivner tube is filled with the sub- 
stance under examination is determined. From the data thus obtained 
the specific heat of the substance may be calculated. 

The two other methods are somewhat similar and depend on the 
fact that when a conducting substance is heated electrically to a high 
temperature in a vacuum, the electrical energy communicated is lost 
almost entirely in the form of radiant energy. If the supply of 
electrical energy is increased for a short interval of time, the tempera- 
ture will increase to an extent determined by the specific heat of the 
substance and by the increased amount of radiation. Since the 
latter case can be determined by experiments in the stationary con- 
dition it is obvious that the measurement of the extra electrical energy 
and of the consequent rise in temperature will afford a means of obtain- 
ing the specific heats of the metals at very high temperatures. The 
specific heats of tantalum and tungsten have been measured in this way 
at temperatures between about 350° and 1400° Data are also 
recorded for iron between 110° and 970° The curve showing the 

relationship between the specific heat of iron and the temperature is 
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very irregular, showing a very decided maximum at about 7 0°, anda 
sharp minimum at about 790°. No evidence of this minimum has 
been obtained in previous high-temperature measurements. 

H. M. D, 


Measurement of Specific Heats of Solid Substances at 
High Temperatures. ALtrreD Macnus (Physikal. Zeitsch., 1913, 
14, 5—10).—The measurements were made with a form of calorimeter 
similar to that used by Nernst, Koref, and Lindemann (A., 1910, ii, 
263), but in order to diminish the influence of the heat losses incurred 
in the introduction of the heated substances into the calorimeter, its 
capacity was increased about fifty times. The block of copper 
weighing 22 kilograms was provided with a conical shaped central 
cavity for the reception of the heated substance which was contained 
in a conical silver tube fitted with a stopper. The rise in temperature 
of the copper calorimeter was measured by means of a battery of 
50 iron constantan thermocouples, half the junctions being 
situated in deep holes in the block of copper and the other half in the 
water-bath surrounding the Dewar vessel containing the copper block. 
Data representing the mean specific heats between the room tempera- 
ture and 100°, 270°, 550°, and 750° have been obtained, the substances 
examined being quartz, amorphous silica, magnesium oxide, calcium 
oxide, zinc oxide, lead oxide, sodium and potassium chlorides, sodium 
and potassium bromides, and calcium carbonate. 

The molecular heats appear to be in satisfactory agreement with 
those arrived at by recent workers at lower temperatures, continuous 
curves being obtained when the available molecular heats are plotted 
as a function of the temperature. The values for sodium chloride, 
potassium chloride, and potassium bromide are also in agreement with 
those calculated from the equation C,=C,+ ACp?7’, in which A =2°7, 
2°7, and 3°3 x 10~° for the three salts respectively. H. M. D. 


Investigations on Specific Heat. VI. Calculation of Atomic 
Heats. WattTHer Nernst and F, A. Linpemann (Sitzwngsber. K. 
Akad. Wiss. Berlin, 1912,1160—1171. Cowpare A., 1911, ii, 464, 964, 
1059).—On the assumption that a vibrating atom gives rise to a 
continuous spectrum corresponding with a continuous series of 
component vibrations, Debye (A., 1912, ii, 1134) has obtained a modified 
Einstein formula for the specific heat of a monatomic element. This 
has been applied in the calculation of the atomic heats of aluminium, 
copper, silver, diamond, potassium and sodium chloride at different 
temperatures, and the results are compared with the experimental 
data. This comparison shows that the new formula agrees better 
with experiment than either of the older formule of Einstein and of 
Nernst and Lindemann. 

The available specific heat data indicate that two groups of elements 
may be distinguished. In the one group, the variation of the specific 
heat with the temperature can be satisfactorily represented by means 
of Debye’s formula, whilst the substances in the other group are 
characterised by an appreciably less rapid fall in the specific heat with 
falling temperature than is required by the formula. Crystalline 


8—2 


li. 104 ABSTRACTS OF CHEMICAL PAPERS. 


elements belonging to the first group are probably monatomic, whilst 
those of the second group are probably polyatomic. The fact that 
potassium and sodium chloride behave like monatomic substances is 
attributed to the approximate equality of the vibration frequencies of 
the component atoms. H. M. D. 


Investigations on Specific Heat. VII. Calculation of 
Chemical Affinities. Wattuer Nernst (Sitzwngsber. K. Akad. Wiss. 
Berlin, 1912, 1172—1176).—The effect of the substitution of Debye’s 
formula for the specific heat in place of that used by Nernst and 
Lindemann is considered in reference to the application of the author's 
heat theorem to the calculation of chemical affinities. Tables are given 
which indicate the magnitude of the correction factors for a series of 
vibration frequencies. H. M. D. 


The Polymerisation of Substances at Low Temperatures. 
Jacques Duciaux (Compt. rend., 1912, 155, 1509—1511. Compare 
this vol., ii, 18)—A mathematical paper in which the author shows 


Ti 
that the value of | %. where dQ is the quantity of heat necessary 


at each temperature, 7, to produce the modification studied, 7, the 
absolute zero, and 7}, is the absolute boiling point of the substance, 
is a constant for all substances and equal to 42 or twice the value of 
the constant in the Pictet-Trouton law, obtained by dividing the mole- 
cular heat of vaporisation by the temperature of vaporisation. The 
values are given as calculated for ten substances, the specific heat of 
which has been completely studied. W. G. 


The Liquid Condition (Correction). Wutiiam C. McC. Lewis 
(Z-itsch. physikal. Chem., 1913, 81, 626—628. Compare A., 1911, ii, 
855).—The author shows that the expression Z= — 7a/p8 has only an 
ewpirical meaning, and he develops from thermodynamical principles 
the expression /= — 7/8, in which / is the latent heat of expansion, 
that is, the amount of heat which must be added to a system to 
cause an increase in volume of one unit whilst the temperature is kept 
constant, a is the coefficient of expansion, and 8 the compressibility. 
The expression only holds for homogeneous systems, that is, either 
entirely liquid or entirely gaseous. The author has calculated the 
values of 7 for a number of liquids, and finds that its value is of the 
same order as the latent heat of vaporisation, from which he draws the 
conclusion that the region of molecular attraction must be of the same 
order as the mean distance of the molecules from one another, that 


is, about 10-§ cm. J.F.S. 


Simple Method for Determining the Melting Point of 
the Less Fusible Substances. Ern. Havas (Chem. Zeit., 1912, 
36, 1438).—The author recommends a modification of the mercury 
method, in which the substance, of which the melting point is to be 
determined, is placed in small quantity on the surface of mercury, 
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which is gradually heated. The mercury is replaced by an alloy of 
2 parts of tin and 1 of lead (ordinary soft solder), and melting points 
up to 450° can readily be determined. T. 8. P. 


Melting Point of Fire Bricks. ©. W. Kanoit (Zech. Papers, 
Bur. Stands., 1912, No. 10, 1—17).—The melting point was taken as 
the lowest temperature at which a small piece of the brick could be 
distinctly seen to flow. An electric vacuum furnace was used, and the 
melting points of fifty-four samples of fire brick, including fire-clay, 
bauxite, silica, magnesia, and chromite bricks were determined, as well as 
the melting points of the following materials important in the manufac- 
ture of fire brick: kaolin, 1740°; pure alumina, 2010°; bauxite, 
1820° ; bauxite clay, 1795 ; chromite, 2180°. ey 


Pressure-temperature Diagrams for p-Azoxyanisole and 
a-Naphthylamine. Nicoxar A. Puscuin and I. V. GrepensvntscHikov 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1728—1736).—These diagrams 
have been investigated by the manometric method. 

Up to pressures of 1088 kilograms per sq. cm., the melting point of 
p-azoxyanisole is a linear function of the pressure, and is expressed by 
the formula t, = 135-99 + 0°03949p». Hulett, whose measurements were 
confined to the region 1—300 atmospheres, found the value 0:0486 for 
the pressure-coefficient of the melting point (A., 1899, ii, 468), this 
differing considerably from the authors’ value, 0°V395. A possible 
bending of the melting-point curve at higher pressures, such as occurs 
with the great majority of other substances, has not been investigated. 
The transition point from the crystalline state to the liquid-crystalline 
condition varies linearly with the pressure as far as 2000 kilograms 
per sq. cm., und is expressed by ¢, = 117°3° + 0°02560p (Hulett, loc. cit., 
fouud d7’,/dp=0°0320). Increase of the pressure from 2000 to 
2645 kilograms per sq. cm. is accompanied by increasing divergence 
of the transition point from the rectilinear curve, this behaviour being 
similar to that of the melting points of substances crystallising with 
diminution of volume. 

The considerable difference between the pressure-coeflicients of the 
melting and transition points of p-azoxyanisole and the rectilinear 
character of the curve connecting melting point and pressure up to 
1088 kilograms per sq. cm. are regarded as contradictory to Ostwald’s 
assertion (Lehrbuch der allgemeinen Chemie, 2nd Edition, II, 2, 392) 
that, with liquid-crystalline substances, smal! values ror the change of 
volume on melting and for the heat of crystallisation readily become 
zero at pressures slightly in excess of that of the atmosphere ; or, 
in other words, that with liquid crystals, the critical point for 
liquid-to-crystals can be realised experimentally. 

For pressures up to 3000 kilograms per sq. cm., the melting point 
of a-naphthylamine is nearly a linear function of the pressure, and is 
given by: tp=48°5°+ 0°01723p—0-000000555p. The value, 0:0168, 
for d7/dp from 1 to 500 kilograms per sq. cm. differs considerably 
from the value, 0:0200, found by Hulett (/oc. cit.). The authors’ 
results do not agree with those of Damien (Compt. rend., 1891, 112, 
785), which would indicate a maximum for the temperature-pressure 
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curve of a-naphthylamine at a pressure of 83 atmospheres, The 
equation given above shows that a maximum may be expected at 
about 182° (15500 kilograms per sq. cm.), so that at higher tempera- 
tures and pressures crystalline a-naphthylamine would be incapable of 
existence. 2. mm. ©. 


Thermal Analysis. T. van peR LiInDEN (J. Chim. phys., 1912, 10, 
454—466).—The paper gives an account of the theory of the method 
largely used by Holleman and his pupils, of estimating the com- 
position of mixtures from freezing-point data alone. 

In a homogeneous liquid with components, which form no com- 
pounds or mixed crystals at atmospheric pressure, the total weight 
of the system being 100, the degrees of freedom =n, of which (n—-1) 
are variable concentrations and the remaining one is the temperature. 
On cooling the system, one of the 2 constituents crystallises out at the 
first freezing point, and as there are now two phases, the degrees of 
freedom are reduced to (n-—1). The first solidifying temperature is 
therefore fixed by the proportions of the (n—1) constituents remain- 
ing in the melt. Similarly the second solidifying point is a function 
of the (n—2) constituents remaining, and so on; thus the (m—1)th 
freezing point is independent of the proportions of the (m—2) con- 
stituents already solidified, but dependent on the ratio a of the two 
constituents remaining in the melt, that is, the (n-—1)th freezing 
point =f(a). This function is represented by a curve similar to the 
ordinary binary freezing-point curve given by the two constituents in 
question. Hence the observation of the (~—1)th freezing point 
enables the ratio a of the remaining constituents to be estimated. 

Any pair of constituents can be arranged to crystallise out last by 
the addition of suitable amounts of certain of them, and thus by the 
observation of the (n—1)th freezing points of (n—1) solutions, the 
composition of the original mixture of x substances is arrived at. 

Binary mixtures (n = 2) are therefore analysed by one freezing-point 
measurement. Ternary mixtures require two estimations of second 
freezing points, quaternary mixtures three estimations of third freez- 
ing points, and so on. The observation of third and higher freezing 
points is very difficult, owing to the large amount of solid matter 
already present. With ternary mixtures, it is necessary to obtain 
two complete second freezing-point curves with mixtures of known 
composition. Each of these curves represents the binary freezing- 
point diagram of two constituents saturated with the third. 

In some cases simplified methods are possible. For instance, when 
the freezing-point diagram of a ternary mixture has the ‘‘ideal ” form 
the three binary curves are superposable. The influerce of a quantity 
of O on the solidifying point of P being the same as the influence of 
an equimolecular quantity of J/, is also the same as that of an 
equivalent quantity of a mixture of O and M mixed. In this ideal 
case the first freezing points of two solutions depositing P and O 
respectively, say, are sufficient to establish the compositions of the 
two solutions. This is tantamount to reducing a ternary mixture to 
a binary one. 

The method most used is to combine the two principles and establish 
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the composition of the solution by one first and one second freezing 
point measured successively. Similar simplifications are sometimes 
possible in the case of quaternary mixtures, particularly where some 
of the four constituents are isomeric substances. R. J.C. 


Relations of Isomorphism in Organometallic Compounds. 
III. Derivatives of Bivalent Metalloids. Pau Pascau (Pull. Soe. 
chim., 1912, [iv], 11, 1030—1037. Compare A., 1912, i, 739).—The 
author has determined the freezing-point curves of binary mixtures of 
phenyl ether, phenyl sulphide, phenyl selenide, and phenyl telluride. 
These substances were each purified by fractional crystallisation, and 
were found to have the following melting points: 26°, —21°5°, 2°5°, 
and 4°2° respectively. 

Phenyl sulphide and phenyl selenide give a continuous series of 
mixed crystals, the freezing-point curve passing through a minimum 
at -—26°7°, corresponding with the mixture containing 5% of the 
selenide. Similar results are obtained with mixtures of the selenide 
and the telluride, the minimum point being — 4°2°, corresponding with 
the mixture containing 80°4% of the selenide, and with mixtures of the 
sulphide and telluride, the mixture containing 83°42% of the sulphide 
having the minimum freezing point, — 30°7°. 

Phenyl ether and phenyl! sulphide do not form a continuous series of 
mixed crystals, the freezing-point curve exhibiting a eutectic point at 
— 277°, corresponding witha mixture containing 13°3% of the ether. 
The two series of mixed crystals in equilibrium at the eutectic point 
contain respectively 4°5 and 53% of phenyl ether. 

The above results agree with the classification of sulphur, selenium, 
and tellurium, apart from oxygen. a 


Internal Pressure and Latent Heat of Liquids. WIuItiiAm 
C. McC. Lewis (Phil. Mag., 1913, [vi], 25,61—65. Compare A., 1912, 
ii, 136).—For the internal pressure of a liquid, the author has 
obtained previously the expression A—/=T7dK/d7', where X is the 
internal pressure and 7 the latent heat of vaporisation of 1 e.c. 
According to Davies (A., 1912, ii, 902) the temperature-coefficient of 
the internal pressure dK/Kd7' is equal to the coefficient of expan- 
sion a, and by substitutiag in the above equation, it is found that 
K=1/(1+a7'), which is identical with one of the results obtained 
by Davies. 

If 2 is considered to represent the latent heat of expansion of the 
liquid (the heat absorption corresponding with isothermal expansion 
equal to 1 cc.), it is deduced that /=—Ta/B, where a is the 
coetlicient of thermal expansion and £ the compressibility of the 
liquid. For non-associated liquids, the latent heat of expansion 
calculated from this equation is of the same order of magnitude as 
the latent heat of vaporisation. For associated liquids the differences 
are much greater. 

Values representing the internal pressure are calculated for a number 
of liquids from the equation X=//(1+a7') on the assumption that / 
is the latent heat of expansion. The numbers so obtained are 
approximately double those recorded previously. H. M. D. 
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Guldberg’s Law and the Corresponding States. ANATOLE 
Lepuc (Compt. rend., 1913. 156, 65—66).—A criticism of Boutaric’s 
deductions (this vol., ii, 21), in which the author suggests a modification 
of Guldberg’s law to read: the boiling points of substances under 
equally reduced pressures are corresponding temperatures. W. G. 


Composition and Pressure of the Vapour of Solutions. 
M. 8S. Vrevsxi (J. Russ. Phys. Chem. Soc., 1912, 44, 1739—1747).— 
The results previously obtained (A., 1912, ii, 1139) with aqueous 
solutions of methyl, ethy!, and propyl alcohols containing from 
20—30% to 100% of alcohol are in complete accord with the relation 
established by Duhem and Margules between the partial pressures of 
the vapours and the compositions of the solutions: dlnp,/dina= 
dinp,/din(1—a). The applicability of this relation to the solutions 
containing less than 20—30% of alcohol remains undecided, owing to 
the lack of detailed experimental data. 

The author discusses the numerical results, from which he draws the 
following conclusions: (1) The displacement produced in the equi- 
librium between solutions of two liquids and their saturated vapours, 
with constant volume of the system, by change of temperature, is 
subject to Le Chatelier and van’t Hoff’s law, which may be formulated 
as follows: In all cases of equilibrium between phases of variable 
composition, heating of the system under constant volume leads, in the 
phase formed with absorption of heat, to increase of that component 
the transformation of which absorbs the greatest quantity of heat. 
(2) On the basis of Kirchhoff’s theory, the change in the composition of 
the vapour under the influence of temperature may be regarded as the 
result of the combined action of two factors, the physico-mechanical 
and the physico-chemical. In every system formed with either 
development or absorption of heat, there exists a region of parallel, 
and one of opposed, action of the two factors. The limits of these 
regions are the solutions corresponding with the maximum or minimum 
heat of formation. (3) The direction in which the change in composi- 
tion of the vapour proceeds under the influence of temperature remains 
the same for all concentrations of the solution, if, in the region where 
the actions of the two factors are opposed, the magnitude of the 
physico-mechanical factor always predominates. (4) On change of 
temperature of solutions formed without heat-effect, the variation in 
the composition of the vapour takes place under the influence of a 
single pbysico-mechanical factor and follows the same law as does 
change in the composition of the vapour of mechauical mixtures ; (5) 
with change of temperature of a solution which possesses a vapour- 
pressure curve showing a maximum, the composition of the vapour and 
that of the mixture with constant boiling point change in one and the 
same direction. (6) If, however, the vapour-pressure curve shows 
a minimum, the compositions of the vapour and that of the mixture 


With constant boiling point chauge in opposite directions. 
x. Ee. P. 


Association of Ethyl Ether and Chloroform in the Gaseous 
State. Frirprich DoLezaLek and ALFRED SCHULZE (Ber. Deut. physrkal. 
Ges., 1912, 14, 1091—1096).—It is shown that the mixing of the 
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vapours of ethyl ether and chloroform at 80° and atmospheric pressure 
is accompanied by contraction. When the volumes of the two vapours 
are equal, the data obtained correspond with a reduction of pressure of 
4°8 mm. of mercury when the volume is kept constant. It is shown 
that the observed contraction is not due to deviations of the vapours 
from the gas laws, and the change in volume is consequently attributed 
to the formation of a compound. The magnitude of the volume 
change indicates that an equimolar mixture of ethyl ether and chloro- 
form at 80° and atmospheric pressure contains 0°64 mol. % of the 
compound. By applying the law of mass activn it is seen that the 
molecular proportion of the compound in the vapour mixture will increase 
almost in the same ratio as the total pressure. Similarly it is shown 
that the saturated vapour in equilibrium with an equimolar liquid 
mixture of the two substances at 80° should contain 1:4 mol. % of 
the compound. Since the liquid phase contains 14°6 mols. % of the 
compound it follows from the vapour pressure law for binary mixtures 
that the vapour pressure of the compound at 80° should be about 0°26 
atmosphere. H. M. D. 


Isotherms of Diatomic Gases and of their Binary Mixtures. 
XI. Determinations with the Volumenometer of the Com- 
pressibility of Gases under Small Pressures and at Low 
Temperatures. W.J. pE Haas (Proc. K. Akad. Wetensch. Amsterdam, 
1912, 15, 299—306. Compare A., 1912, ii, 1138).—The question of 
the distribution of pressure between the volumenometer and the 
piezometer used in the measurements of the compressibility of gases 
at low temperatures is discussed and a formula is deduced for 
calculating the change in the difference of pressure between the two 
communicating vessels as a function of the time. This formula involves 
the dimensions of the apparatus and the distribution of temperature 
along the connecting capillary. The curve corresponding with the 
formula is in satisfactory agreement with the actual observations of 
the change in the pressure difference with time. H. M. D. 


The Critical Point. Errore Carposo (/. Chim. phys., 1912, 10, 
470—496. Compare A., 1911, ii, 854).—In order to evaluate the 
compression coefficients of gases to 1 part in 10,000 for atomic-weight 
calculations, the critical temperatures and pressures must be known 
within the limits 0°1° and 0:1 atm. respectively. The temperature and 
pressure ought to be observed at the same time with the same specimen 
of gas, so that any error due to impurity may affect both values 
equally. Although various investigators have given critical pressures 
to within 0°01 atm., the author considers that they were not justified, 
since, in general, a variation of 0-0U1° in the temperature corresponds 
with 0°01 atm. in the pressure. At the same time it is admitted that 
observations of pressure or temperature made separately as by the 
Natterer tube may be more accurate than the author’s as far as the 
actual specimen handled is concerned. 

The paper describes the methods employed at Geneva in critical 
constant investigations. The gases were purified by fractional dis- 
tillation under vacuum (compare Briner and Cardoso, A., 1909, ii, 
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124), alternating with passage through suitable absorbents maintained 
slightly above the boiling point of the gas. A sample of gas was not 
considered sufficiently purified until it could be liquefied at pressures 
constant to within 0:05 atm. at two different temperatures, one of which 
was near the critical point. 

A manometer of the barometer type was used, consisting of a 1 mm. 
capillary tube with suitable bulbs in the upper and lower parts, 
surrounded with a glycerol-water jacket maintained at a constant 
temperature. It was filled with atmospheric nitrogen the com- 
pressibility of which is known from Amagat’s accurate data. The 
manometer was read to 0°1 mm., corresponding with not more than 
0°02 atm. pressure. Owing to the uncertainty of the capillary cor- 
rection in a 1 mm. tube, closer reading would have been useless, and 
the use of a finer capillary would have introduced unknown errors due 
to diffraction and the retention of small gas bubbles below the 
meniscus. The different manometers agreed to within 0°1 atm. at 
least, and the accuracy of the methods was confirmed by the fact 
that concordant critical data were obtained with different mano- 
meters and different samples of gas, often at considerable intervals 
of time. 

The working tube was provided with a small piece of soft iron 
wire constituting the armature of an electromagnetic agitator of the 
Kuenen type. On approaching the critical temperature, the meniscus 
disappears and the so-called ‘‘critical opalescence”’ is seen. The 
point of maximum opalescence is held by some to be the critical 
temperature (compare Nernst, “Theoretical Chemistry”). The 
opalescence usually extends over a range of 0°03°, but by means 
of the Kuenen agitator the range could be extended to 0°3° to 0°4°. 
The opalescence is therefore due to the formation of an emulsion of 
gas and liquid, which, being of nearly equal density, do not separ- 
ate. The true critical point is taken as the point at which the 
opalescence disappears. This could be estimated to within +0°05°, 
and is about 0°15° higher than the point of maximum opalescence. 
It is possible that an invisible opalescence persists at an even higher 
temperature, since in experiments made without the stirrer a slight 
diffraction could still be observed at the spot where the meniscus 
had been. 

Critical data to the nearest 0°05 atm. and 0:05° are tabulated for 
hydrogen chloride, ammonia, carbon dioxide, sulphur dioxide, nitrous 
oxide, hydrogen sulphide, acetylene, ethylene, ethane, and cyanogen. 

R. J. C. 


Critical Constants of Ethane, Carbon Dioxide, and Sulphur 
Dioxide. Errore Carposo and R. Bexu (J. Chim. phys., 1912, 10, 
497—503).—Ethane prepared from ethyl iodide by the Grignard 
reaction contained air and ethyl iodide and ether vapours as well as 
other impurities which were removed by suitable absorbents followed 
by fractional distillation. Ethane prepared by Frankland and Kolbe’s 
method, by cautious addition of propionitrile to metallic sodium in a 
vacuum, was readily purified by absorbents only. The purified ethane, 
having m. p. —172°5° and b.,p. —84:1°, possessed an agreeable 
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ethereal odour. Its critical constants were ¢,= +32°10°+0°10° and 
pe = 48°85 + 0°10 atm. 

Carbon dioxide, prepared by heating sodium hydrogen carbonate, was 
washed and fractionated ten times. Its critical constants were 
t.== +31:00°+0°10° and p,=72°85+0°10 atm. The critical opalescence 
was observed as low as 30°60°, but the point of maximum opalescence 
.could not be decided. 

Commercial sulphur dioxide was washed and purified by ten 
distillations. Its critical constants were ¢,= +157:15°+0°10° and 
pe=77'65+0°10 atm. The point of maximum opalescence could not 
be observed owing to an opalescent deposit on the glass tube. This 
appeared to result from the action of light and heat on the sulphur 
dioxide, but it was ascertained that even 300 hours’ heating did not 
alter the critical constants of the gas, R. J.C. 


Critical Constants of Ethylene, Nitrous Oxide, and Hydrogen 
Sulphide. Etrore Carposo and E. Arn (J. Chim. phys., 1912, 10, 
504—508).—Ethylene prepared by the action of sulphuric acid on 
ethyl alcohol and purified by washing and fractional distillation had 
m. p. —169°00° and b. p. —104°3°. The critical constants were 
found to be ¢.= +9°50°+0°10° and p,.=50°65 + 0°10 atm. The 
critical opalescence extended from +9°05° to 9°50°. 

Nitrous oxide was prepared by the action of saturated aqueous 
sodium nitrite on hydroxylamine hydrochloride in a vacuum. When 
washed and fractionated ten times it gave a perfectly colourless solid. 
The critical constants were t,.= +36°50°+0°10° and p,.=71°65+0°10 
atm. The critical opalescence extended from 36°0° to 36°5°, and had 
its maximum at about 36°3°. 

‘Hydrogen sulphide prepared by the action of hydrochloric acid on 
purified precipitated iron sulphide in a vacuum was washed in water 
containing iron sulphide in suspension, and then dried and fractionated 
fourteen times ina vacuum. The purified gas of f. p. — 83° and b. p. 
— 60°2° was without action on clean mercury, and was perfectly stable 
at the critical point. The critical constants were t,= + 100°40°+0°10° 
and p, = 89°05 + 0°10 atm. R, J. C. 


Critical Constants of Ammonia. Errorre Carposo and (Mlle.) A. 
Gittay (J. Chim. phys., 1912, 10,514—516).—Ammonia was prepared 
by heating purified ammonium chloride with excess of calcined marble. 
It was dried by barium oxide and sodium wire, and distilled four times 
through the same reagents. Four further fractional distillations served 
to remove traces of air and hydrogen. ‘The critical constants were 
te= +132°90°+0°10° and p, = 112°30+0°10 atm. 

The critical opalescence was observed from’132°6° to 132°9° with a 
maximum at about 132°75°. R. J.C. 


Critical Constants of Hydrogen Chloride. Errore Carposo 
and A. F. QO. Germann (J. Chim. phys., 1912, 10, 517—519).— 
Purified sodium chioride was decomposed with pure concentrated 
sulphuric acid in a vacuum, the apparatus being constructed with fused 
joints throughout. The hydrogen chloride was dried with sulphuric 
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acid and phosphoric oxide, and fractionally distilled twelve times in all, 
first through phosphoric oxide and afterwards without it. The solidi- 
fied hydrogen chloride was absolutely free from the pink tint usually 
attributed to a compound of phosphorus or to nitric oxide. It had 
m. p. —111°4°, and b. p. -—83:1%. The critical constants were 
t.= +51°40° +0°10° and p,=81:55+0°15 atm. R. J. C. 


Free Energy of Chemical Substances. Introduction. GILBERT 
N. Lewis (J. Amer. Chem. Soc., 1913, 35, 1—30).—This paper is 
introductory to a series in which the free energy of chemical substances 
will be systematically studied. A detailed account is given of the 
general methods used in free energy calculations, including the con- 
sideration of the notation and fundamental units, the laws of energy, 
the change of energy with pressure, the relation between activity and 
fugacity and the free energy, free energy and the equilibrium constant, 
free energy and £.M.F., and the influence of temperature on the free 
energy change. E. G. 


Tempering [of Metals] without Deformation. Maurice 
Hanriot (Compt. rend., 1912, 155, 1502—1504. Compare A., 1912, 
ii, 1137).—Cubes of a number of metals and alloys were submitted to 
high pressure when immersed in vaselin, and it was found that, whilst 
the cubes were not deformed and the internal structure, as examined 
micrographically for brass, was unaltered, the substances had under- 
gone considerable tempering, as was shown by measuring their hardness, 


elongation, and breaking strain before and after the compression. 
W. G. 


The Rectilinear Diameter for Argon. Emme Marntas, 
H. KaAmertincH Onnes, and C. A. Crommetin (Proc. K. Akad. 
Wetensch., 1912, 15, 667—673).—A preliminary account is given of 
the apparatus and mode of procedure adopted in the determination of 
the densities of liquid and saturated vapour at a series of different 
temperatures. The mode of calculating the requisite data from 
the experimental observations is described, but no results are 
communicated. H. M. D. 


Specific Gravities of Saturated Aqueous Solutions of Various 
Salts at Different Temperatures. N. A. Tscuernas (J. Russ. 
Phys. Chem. Soc., 1912, 44, 1565—1576).—The author has determined 
the specific gravities (weights of 1 c.c.) of saturated solutions of a 
number of salts at intervals of 10° from 0° to 70° (or 90°). These salts 
may be divided into two groups: (1) those forming saturated solutions 
which increase in specific gravity with rise of temperature and with in- 
crease in the salt-content: potassium chloride, nitrate and sulphate, 
sodium and barium nitrates ; (2) those with which the reverse takes 
place: sodium chloride. 

These salts also show different behaviour with reference to the 
variation with temperature of the quotient dP/dV, wheredP represents 
the increase per 10° of the amount of salt (grams) dissolved by 100 
grams of water, and dV the corresponding increase in volume (c.c.) of 
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the solution. With rise of temperature from 0° to 70°, this quotient 
‘shows a continuous increase from 0°12 to 0°5 with sodium chloride, 
remains almost constant with potassium chloride (1°69), sodium nitrate 
(19), potassium nitrate (2°1), and potassium sulphate (2°2), and con- 
tinually diminishes from about 5 to 1°6 with barium nitrate. 

Z. i. &. 


Compressibility of Gases. Grorcres Baume and E. Wourrzer 
(J. Chim. phys., 1912, 10, 520—522).—The relation of pressure to 
volume in sulphur dioxide, methyl ether, and chloroform vapour has 
been represented by the equation pyv=1+a(1-—L/Z,), where Z is the 
density at pressure p, and Z, the weight of a normal litre of the gas 
considered (compare Baume, A., 1908, ii, 372). The deviation co- 
efficient @ is numerically the same as Berthelot’s deviation coefficient 
A}, in the case of permanent gases, but with easily liquefiable gases 
Al, =a/(1+a). This equation may be reduced to A},=a-a? when a® 
is negligible. R. J.C. 


Adsorption and Saturated Surfaces. Rozert Maro (Zeitsch. 
physikal. Chem., 1913, 81, 641—694 Compare Schmidt, A., 1910, ii, 
1041 ; 1911, ii, 969).—The adsorption of a large number of substances 
on the crystal surfaces of barium sulphate, birium carbonate, rhombo- 
hedral calcium carbonate, strontium carbonate, lead carbonate, and 
lead sulphate was investigated by measuring the change in the 
refractive indices of the solution of many substances by means of an 
interferometsr. It was shown that colloidal substances are easily 
adsorbed on crystal surfaces, whereas crystalline substances are only 
adsorbed to a very slight extent. Crystalline substances adsorb more 
if they are capable of forming isomorphous or mixed crystals with the 
adsorbing substances ; thus potassium nitrate is adsorbed by barium 
carbonate, whilst sodium nitrate is not ; on the other hand, sodium 
nitrate is adsorbed by rhombohedral calcium carbonate, whilst 
potassium nitrate is not. The adsorption isothermals can be divided 
into three types: (1) Those in which a stronger bend is present than 
is demanded by the exponential formula, and which reach the satura- 
tion value continuously. (2) Those which agree at all points with the 
exponential formula. In this case, even though the measurements 
were made very close together, it was impossible to determine whether 
there was a break in the curve or not. (3) Those curves of substances 
which at low concentrations have a great tendency to be adsorbed, 
and give a very steep curve and reach the saturation point at 
very low concentrations. The adsorbed substance is the factor which 
conditions the type of curve in any case. It is shown that when 
the saturation values for a series of substances with one given adsorb- 
ing medium have a given ratio, then the ratio of the saturation values 
for those substanees with another adsorbing medium will be the 
same. The formule of Schmidt and Arrhenius are discussed, and it 
is shown that the Arrhenius formula holds well for substances giving 
curves of the first type, but for curves of the second type it holds only 
over a portion of the curve and ceases to hold some distance before 
the saturation value is reached, whilst for curves of the third type it 
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does not hold at all. It is, however, shown that the Arrhenius 
formula probably represents ideal conditions which are only 


existent when molecular compounds are not formed in the adsorption 
layer. J.F.S. 


Adsorption. VII. Chemical Hysteresis of Starches. Apam 
V. Raxkovsxi (J. Russ. Phys. Chem. Soc., 1912, 44, 1722—1728).— 
The investigations here described are a continuation of those published 
in papers I. and II. (A., 1911, ii, 470), and deal with curves inter- 
mediate to those of hydration and dehydration of Bermuda arrowroot 
and rice starches. These intermediate curves are found to be virtually 
reversible, but not throughout their whole length. Detailed study of 
such curves would, however, be possible only with colloids showing a 
considerably greater separation of the curves of hydration and 
dehydration than is the case with starches. 

The presence of about 1% of mercuric chloride in potato starch 
exerts no appreciable influence on the course of either hydration or 


dehydration. a ee 


Relation between the Conductivity of Acids and their 
Absorption by Hide. Anpré Brocuer (Compt. rend., 1912, 155, 
1614—1617).—Measurements have been made of the amount of acid 
absorbed by shaking 10 grams of hide powder for four hours with 
200 cc. of an WV/10-solution of the acid concerned, containing 100 
grams of sodium chloride per litre. Measurements have been made 
with three classes of acids varying in conductivity, namely : (1) good 
conductors, (2) moderate conductors, (3) poor conductors. In class 
(1) inorganic acids and organic acids of the type of trichloroacetic acid 
were examined. The absorption of acids by the hide is a general 
phenomenon, and is the result of a chemical combination, the amount 
of acid absorbed being proportional to the chemicai equivalent of the 
acid. The fraction of the gram-equivalent of acid absorbed by one 
kilo. of dry hide, whilst constant for each class, does show a slight 
diminution with diminution in conductivity ; but while the absorption 
diminishes only in the ratio 3:2, the conductivity diminishes as 
100:1. W. G. 


Some Properties of the Thiocyanate Ion. Hersert FREUND- 
uich and A. N. Seat (Zeitsch. Chem. Ind. Kolloide, 1912, 11, 
257-—263).—The lyotropic properties of solutions of potassium 
chloride and potassium thiocyanate have been compared in a quantita- 
tive manner with the object of determining the position of the thio- 
cyanate ion in the lyotropic series. The properties examined were the 
following : the influence of the electrolyte on the solubility of benzoic 
acid, the effect on the surface tension, the absorbability by animal 
charcoal, the retarding influence on the rate of ester saponification, 
and the effect on the rate of increase of the viscosity of gelatin solutions. 
The observations show that the lyotropic influence of the thiocyanate 
ion is distinctly smaller than that of the chloride ion, and that its 
position in the series of anions is close to the iodide end in the 
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series : fluoride, sulphate, phosphate, chloride, nitrate, bromide, iodide, 


In this series the lyotropic influence diminishes from left to right. 
H. M. D. 


Surface Tension of Protein Solutions. II. Fi.ipro Borrazzi 
and E, D’ Agostino (Atté R. Accad. Lincei, 1912, [v], 21, ii, 561—572. 
Compare Bottazzi, A., 1912, ii, 1042).—The paper records in tables 
and curves the results of further experiments with Traube’s stalag- 
mometer on solutions of serum-albumip to which various quantities of 
hydrochloric acid, sodium hydroxide, or sodium chloride were added. 
From the experiments it appears that the value m (number of drops) 
depends entirely on the undissociated molecules of the protein or of 
its salts, for an increase in the concentration of these molecules increases 
” (that is, the surface tension is lowered). In order to obtain the 
maximum dissociation of the albuminate, it is necessary to add more 
acid or alkali in weak solutions than in stronger ones. This indicates 
the presence of salts of a weak base (or acid), and for the same reason 
the maximum dissociation will be reached only when more than the 
equivalent amount of sodium hydroxide or of hydrochloric acid is 
added. From the amounts thus added it appears that the molecular 
weight of the albumin should be somewhat above 1000. From the 
curves it also appears that the albumin chloride is much less disso- 
ciated than the sodium albuminate at the same dilution. The addition 
of sodium chloride diminishes the dissociation of both the albumin 
salts, but its influence is much greater on the chloride than on the 
albuminate. The addition of sodium chloride also diminishes the 
dissociation of the free albumin, probably owing to the formation of 
undissociated secondary products. R. V.S. 


Molecular Complexity in the Liquid State. Wiuttiam E. S$. 
Turner (J. Chim. phys., 1912, 10, 467—469. Compare Guye, A., 
1911, ii, 1067).—The author agrees with Guye that liquids which give 
a high value of Ramsay and Shields’ constant are not necessarily 
dissociated, since error may arise from abnormality in the surface film 
of the liquid, but cannot agree that in his experiments, criticised by 
Guye, the surface films of diphenylamine and phenylurethane were 
oxidised. The value obtained with diphenylamine was in accord with 
that obtained by Dutoit and Friedrich (A., 1900, ii, 194). R. J.C. 


Mode of [onisation of Sulphuric Acid in Dilute Aqueous 
Solutions. JosepH A. MuLLER (Compt. rend., 1912, 155, 1499—1502). 
—From a series of determinations of the coefficients of ionisation and 
heat of dilution of aqueous solutions of sulphuric acid, the author 
deduces that, in dilute aqueous solutions, sulphuric acid is ionised into 
the two ions SO,H’ and H’, and that this ionisation is accompanied by 
development of heat within the limits of the experimental temperatures 
(14—38°). W. G. 


Application of the Theory of Chemical Potential to the 
Thermodynamical Theory of Solutions. III Action of 
Gravity on a Solution. The Solute Potential. Extension 
of the Theory. Sypnry A. SHorter (Phil. Mag., 1913, [vi], 25, 
31—42. Compare A., 1912, ii, 24, 437).—From a general theorem 


ii. 116 ABSTRACTS OF CHEMICAL PAPERS. 


enunciated by Gibbs, the author deduces a formula for the influence 
of gravity on a binary mixture. This formula is found to be in 
accordauce with the equation obtained directly by Duhem. Formule 
are also given for the practical calculation of the gravity effect from 
osmotic pressure, vapour pressure, and freezing-point data. 

In the second part of the paper, the theory given in Parts I and IT. 
(loc. cit.) is extended to solutions containing any number of non-volatile 
solutes. Exact formule are deduced connecting the osmotic pressure, 
vapour pressure, and freezing point with the lowering effect exerted 
by the solutes on the chemical potential of the solvent. Thermo- 
dynamically, the solutes may be regarded as a single substance, and 
hence the formule relating to a binary solution may be generalised 
in a very simple manner. H. M. D. 


Studies of the Processes Operative in Solutions. XX. 
The Conversion of Ammonium Cyanate into Carbamide, 
Especially as Influenced by Alcohols. Eric E Watker (Proce. 
Roy. Svc., 1912, A, 87, 539—554. Compare J. Walker and Kay, 
T., 1897, 489).—Experiments have been made to determine the 
influence of ethyl, propyl, and isobutyl alcoho! on the rate of trans- 
formation of ammonium cyanate into carbamide when the ratio of 
cyanate to water in the solution 13 kept constant. The measurements 
were made at 40°, and the rate of change at any moment was obtained 
by determining the tangent to the smooth curve drawn through the 
points representing the cyanate concentrations after a series of time 
intervals. 

In aqueous solution the rate of change varies approximately as the 
square of the concentration of the cyanate, as found by Walker and 
Hambly (T., 1895, '71, 746), but the carbamide and ammonium carbonate 
which are formed have some influence on the velocity. Since the 
carbonate is formed very rapidly at the beginning of the experiment, 
the velocity coefficient is abnormally high at first, and during the 
later stages of the change the coefficient is again too large because of 
the accelerating effect of the ammonium carbonate. The addition of 
carbamide to the original solution has also the effect of increasing the 
mean velocity coefficient, a result which is probably due to its 
influence on the side-reaction by which ammonium carbonate is 
produced. 

The data obtained in a series of experiments in which the molar ratio 
of ammonium cyanate to water was 0'15: 100, and in which the number 
of mols. of ethyl alcohol was increased from 0 to 120 per 100 of water, 
show that the rate of change is increased in proportion to the amount of 
alcohol present. When the alcohol and water are present in equimolar 
proportions, the rate of change is, however, only about five times as large 
as the rate in the absence of alcohol (compare Walker and Kay, 
loc. cit.). 

From comparative experiments in which ethyl, propyl, and isobutyl 
alcohols were added to the aqueous solution of the cyanate, it appears 
that the activity increases considerably with the molecular weight 
of the alcohol. The percentage increase in velocity per mol. of added 
alcohol was found to be 3°30%, 4°92%, and 7'3% respectively for a solu- 
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tion containing 0°15 mol. of cyanate per 100 mols. of water. The 
order in which the alcohols are arranged is the same as that obtained 
on contrasting their activities as precipitants of salts from aqueous 
solutions and their physiological activity as hormones, It is supposed 
that the action of the alcohols is largely mechanical, the larger molecules 
having the greater effect both on account of their size and their 


greater mobility by reason of their smaller affinity for water. 
H. M.D. 


Studies of the Processes Operative in Solutions. XXI. 
Hydrolysis of Sucrose by Dilute Acids. Freperick P. Wor.ey 
(Proc. Roy. Soc., 1912, A, 87, 555—563).—The conclusion drawn by 
Armstrong and Caldwell (A., 1904, i, 1070), that the hydrolytic action 
of dilute acids on sucrose is closely analogous to that of enzymes, has 
been subjected to examination in a further series of experiments with 
dilute sulphuric acid at 25°. In three comparative observations the 
solutions contained 0:01 mol. acid, 200 mols. of water, and 1, 2 and 4 
mols. of sucrose respectively. From the measured time changes in the 
rotation of the solutions, it is evident, that the rate of hydrolysis 
diminishes as the reaction proceeds in accordance with the requirements 
of the mass law. The view that the hydrolysis in dilute acid solution 
is characterised by an initial period in which the sucrose is hydrolysed 
at a constant rate, finds no support from the data which have now 
been obtained. There is, therefore, a considerable difference between 
the sucroclastic action of dilute acids and small quantities of enzymes. 

It is pointed out that this conclusion has already been drawn by 


Rosanoff, Clark and Sibley (A., 1912, ii, 34), but that the arguments 
put forward by these authors are unsound. H. M. D. 


Studies of the Processes Operative in Solutions. XXII. 
Hydrolysis of Sucrose by Sulphuric Acid; Improvements 
in Polarimetric Apparatus. Freperick P. Wortey (Proc. Roy. 
Soc., 1912, A, 87, 563—581).—Similar experiments to those described 
in previous papers have been made with sulphuric acid as a catalyst in 
order to ascertain the influence of dilution on the hydrolytic activity 
in the case of a dibasic acid. The various substances were used in the 
proportion of 1 mol. of sulphuric acid, 30 to 200 mols. of water, and 
either 0°125 or 0°25 mol. of sucrose. From the velocity coefficients at 
the different dilutions, the value of the apparent molecular hydration 
has been calculated. This increases from 12:2 to 15°8 when the 
molar ratio of water to acid increases from 30 to 80, remaining 
practically constant on further dilution. By comparing the results 
with those obtained for hydrochloric, nitric, and p-dichloro- and p-di- 
iodobenzenesulphonic acids, it is found that the maximum apparent 
hydration is reached at an earlier stage in the case of sulphuric acid 
than when the monobasic acids are employed as catalysts. 

From the final and initial rotations of the differently concentrated 
solutions it appears that the degree of optical inversion varies with 
the dilution. In the case of the most concentrated solution, the ratio 
of the rotations was found to be 0°342, whereas 0:298 was obtained for 
the most dilute solution. This variation is attributed to the influence 
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of the acid on the rotatory power of the sugars present, the levulose 
being responsible in all probability for the major part of the effect. 
In view of this phenomenon and of the influence of the mutarotation 
of the dextrose and levulose, it might be doubted whether the 
polarimetric method affords a satisfactory measure of the rate of 
hydrolysis of sucrose. A theoretical examination of the subject from 
this point of view shows, however, that the velocity coefficient is not 
affected either by an alteration in the rotatory power of the invert 
sugar as a consequence of the presence of the acid or by the muta- 
rotation of the monoses. 

Considerable improvements have been made in the apparatus 
employed for the polarimetric study of chemical changes, and these, 
together with the precautions which must be observed in accurate 
work, are described in detail. H. M. D. 


Studies of the Processes Operative in Solutions. XXIII. 
Hydrolysis of Metbyl Acetate by Acids. Freprrick P. WorLEy 
(Proc. Roy. Soc., 1912, A, 87, 582—603. Compare Armstrong and 
Watson, A., 1907, ii, 849).—With the object of determining the 
apparent molecular hydration of the acid by the method employed 
in connexion with the hydrolysis of sucrose (P., 1910, 26, 298), 
measurements have been made of the rate of hydrolysis of methyl 
acetate under the influence of hydrochloric acid. The experiments 
were carried out at 25°, the molecular proportions of the substances 
employed being ] of methyl acetate, 120 of water, and from 0°6 to 4 
of hydrochloric acid. 

Under these conditions, the proportion of methyl] acetate ultimately 
hydrolysed is never greater than 95%, and in consequence it is 
necessary to take the reverse change into account in calculating the 
velocity coefficient of the hydrolysis, the reaction taking place in 
accordance with the equation da/di=k(a— a) —k'z*, in which a is the 
initial concentration of the ester, and x the amount transformed after 
time ¢. 

For a given ratio of water and methyl acetate, the proportion of 
the Jatter which is hydrolysed when equilibrium is attained decreases 
slightly as the concentration of the catalyst increases. In view of this 
it is suggested that the usual interpretation of the equation 

k(CH,°CO,CH, }|[ HO) =#'[CH,-CO,H |[(CH,OH] 
is incorrect, and that since hydrolysis is probably effected by the 
direct interaction of hydrated hydrolyte and hydrated catalyst, the 
factor [H,O] does not necessarily represent the active mass of one of 
the substances taking part in the reaction, but probably expresses the 
degree of dilution. 

From the velocity coefficients, values representing the apparent 
molecular hydration of the hydrochloric acid have been obtained. 
Corresponding values have also been calculated for sodium, potassium 
and ammonium chlorides from the increase which these salts produce in 
the velocity coefficient. These molecular hydration values are much 
smaller than the corresponding numbers obtained when sucrose and 
raffinose are used as hydrolytes. Whereas with methy] acetate the 
apparent hydration value increases from 2°5 to 5 when the molecular 
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ratio of water to acid increases from 30 to 80, the corresponding series 
of numbers from the data for the hydrolysis of sucrose increases from 
12:4 to 18:7. It is considered probable that the differences involved 
represent actual differences in the condition of the acid in presence of 
such different hydrolytes as methyl acetate and sucrose. HH. M. D. 


Studies of the Processes Operative in Solutions. XXIV. 
Nature of the Hydrolytic Process. Henry E. Armstrone and 
Freperick P. Wortey (Proc. Roy. Soc., 1912, A, 87, 604—623),— 
The authors discuss the general character of the results obtained in 
this series of papers and their theoretical interpretation. As indicated 
in previous communications, the view is put forward that hydrolysis 
is essentially an associative process which involves the association and 
direct interaction of two complexes, one of which consists of the 
hydrated hydrolyte and the other of the hydrated catalyst. Such 
associated systems are being constantly produced, broken down and 
reformed in such a manner that while some give rise to the original 
components, others are resolved into the products of change. 
According to this view, hydrolysis is a bimolecular change, the second 
factor being the active mass of the hydrated catalyst, and not, as is 
generally supposed, the active mass or concentration of the water. 
The similarity of the results arrived at by the study of different 
properties, such as electrical conductivity, hydrolytic activity and 
osmotic effects, is quite consistent with this view, the similarity being 
due to the fact that the determining factor in all these cases is the 
interaction involved in the production of the electrolyte from water and 
the solute. 

The increase of molecular conductivity to a maximum on dilution is 
attributed partly to a gradual increase in the extent of the interaction 
between the solute and water, and partly to the gradual simplification 
of the complexes formed by the dissolved substance. On the other 
hand, the decrease of electrical activity, as exemplitied by the hydro- 
lytic activity of the acids, to a minimum on dilution is considered 
to be the necessary result of a gradual weakening of the acid by 
further combination with water. The greater the extent to which 
the activity of the acid is used up in combining with water, the less 
must be the residual activity available for hydrolytic processes. 

Stress is laid on the fact that this associative theory is directly 
opposed to the generally accepted dissociative hypothesis, and it is 
claimed that the facts disclosed in the investigation of the processes 


operative in solution go far to show that this hypothesis is no longer 
tenable. H. M. D. 


Intercrystalline Cohesion in Metals and the Formation 
of Twinned Crystals in Silver. Water Rosenuain and DonaLD 
Ewen (J. Inst. Metals, 1912, 8, 149—185).—Many of the properties 
of metals, especially at high temperatures, may be accounted for by 
assuming the presence of an amorphous film between the crystals, 
The hypothesis has been tested in the following manner. The 
amorphous modification, being unstable, should have a higher vapour- 
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pressure than the crystalline. Two specimens of silver are taken, one 
having coarse and the other fine crystals. The latter, which has a 
larger area of intercrystalline boundaries in unit volume than the 
former, always loses weight more rapidly when heated in a vacuum. 
Similar results are obtained with zinc and copper. Microscopical 
examination shows that the intercrystalline boundaries are developed, 
as if by etching, by such treatment. Boundaries between twin crystals 
are not thus affected. 

Cast silver, even without any mechanical treatment, shows numerous 


twinned crystals, which are revealed by heating in a vacuum. 
C. H. D. 


-Formation of Twin Crystals by Quenching and its 
Influence on the Hardness of Metals. Cuartes A. Epwarps 
(Internat. Zeitsch. Metallographie, 1912, 3, 179—194).—The light and 
dark acicular structure observed in quenched alloys of copper and 
aluminium, containing 9—16% Al, is not due to the presence of 
two constituents, but to repeated twinning, brought about by the 
mechanical pressure due to quenching. The vitreous modification of 
the metal is formed at the surfaces of slip, thus increasing the hard- 
ness of the alloys. This explanation is extended to the general case of 
hardening of alloys by quenching. C. H. D. 


Etching at High Temperatures. H. Hannemann (Jnternat. 
Zeitsch. Metallographie, 1912, 3, 176—178).—The method of investi- 
gating the crystalline structure of alloys at a high temperature by 
exposure to etching vapours is faulty, because the surface etched is 
not a section through a crystal, but the surface of a crystal, and 
segregation is not thereby revealed. Further, recrystallisation may 
take place during the action of the reagent, thus producing a false 
structure. C. H. D. 


Colloids. Pau Bary (J. Chim. phys., 1912, 10, 437—453. Com- 
pare A., 1911, ii, 702).—Colloidal solutions comprise three classes, 
namely : (1) Jellies, which are solutions of liquids in solids of great 
cohesive power. (2) Electrical colloids, which are suspensions of very 
fine insoluble powders without solvent power, which acquire an 
electrical charge in contact with the liquid. Colloids of this class 
exhibit Brownian motions, and are coagulated by reducing their electro- 
static charges. (3) Mixed colloids consisting of micella formed from 
irregular particles of jelly by the action of excess of liquid. These 
micella exhibit Brownian motions and may acquire an electrostatic 
charge. They can therefore be coagulated by altering the external 
osmotic conditions or by electrical methods, or by both combined 
according to circumstances. 

The micella in class (3) are to be regarded as minute osmotic cells 
into which the surrounding liquid diffuses until its pressure is 
balanced by the surface tension or cohesion of the small particles. The 
surface tension of the colloidal substance is negative to start with and 
tends to approach zero as the jelly becomes saturated. Caoutchouc 
(Red Tonkin, unvulcanised) absorbs approximately the same volumes 
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of chloroform, benzene, carbon disulphide, and tetrachloroethane to 
form saturated jellies before breaking up into micella. 

In some cases the surface tension does not attain zero, so that the 
limit of osmosis inwards is reached in the jelly stage, and the true 
solution of class (1) does not pass into a pseudo-solution of class 
(3) on further addition of liquid. Examples of this are the swelling 
of gelatin in cold water and of cellulose tetra-acetate in cold tetra- 
chloroethane. In such cases micella can usually be obtained from the 
jellies by heating or even by violent agitation. The jelly separates 
out again on cooling, as with cellulose tetra-acetate, unless Brownian 
motion and electrification of the micella supervene as in the case of 
gelatin. R, J. C. 


Determinations of the Volume of Voids in Silicic Acid Gels. 
WitHELM Bacumann (Zettsch. anorg. Chem., 1912, ‘79, 202—208).— 
The transient opacity of silica gels during dehydration has been 
considered by Tschermak and also by Tammann to indicate the appear- 
ance of a new hydrated phase. On the other hand, the fact that the 
same change is observed when such different liquids as cedar oil or a 
mixture of olive oil and chloroform are used, indicates that the process 
is one of mechanical imbibition. The view of Zsigmondy (A., 1911, 
ii, 880 ; Bachmann, A., 1912, ii, 145) that the gel is traversed by minute 
capillaries accords best with thé facts.. It is now shown that the 
weight of different liquids taken up by a gel is proportional to their 
density. The gel is prepared by exposing glassy silicic acid to steam, 
and then washing with water and drying over sulphuric acid. Three 
gels are examined, the liquid being generally introduced by exposure 
to its vapour. 

Measurements with water, benzene, chloroform, ethyl iodide, and 
acetylene tetrabromide, the last being used in the liquid form only, 
give concordant results. C. H. D. 


Theory of Emulsification. IV. Wiper D. Bancrorr 
(J. Physical Chem., 1912, 16, 739—758. Compare A., 1912, ii, 834). 
—Robertson’s paper on emulsions of oil and water (A., 1910, ii, 697) 
and the article on emulsions in Remingtou’s “ Practice of Pharmacy ”’ 
(1907) are reproduced in full. 

Robertson’s work is valuable because he was able to prepare 
emulsions of water in oil as well as of oil in water. Moreover, by 
means of an especially efficient shaker, he emulsified the whole of his 
ingredients in one operation instead of working in the dispersed phase 
gradually. The author holds that this successful preparation of 
emulsions of water in oil was due to the fact that the olive oil used has 
some solvent power for the emulsifier, sodium oleate, whereas kerosene 
and benzene, in which the soap is insoluble, give no such emulsions. 
The author does not accept the conclusion drawn by Robertson that 
one type of emulsion passes into the other at a definite concentration, 
but argues that there may be a range of concentrations within which 
no emulsion whatever is produced, or the emulsions may overlap. 

The emulsions known to Pharmacy, which contain upwards of 95% 
of oil, are all of the oil in water type with gum acacia, egg-albumin, or 
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casein as emulsifying agents. The object of the pharmacist is to divide 
the oil into minute globules, and surround each one with an adhesive 
envelope. The exact proportions of oil, water, and gum are probably 
not so important as is generally supposed. 


Composition of the Disperse Phase in Hmulsoids. Emr. 
HatscuEK (Zettsch. Chem. Ind. Kolloide, 1912, 11, 284—-286).—On the 
assumption that the velocity of displacement of the juxtaposed layers 
exceeds a certain critical value, it has been shown (A., 1911, ii, 98) 
that the viscosity, 7’, of an emulsoid is given by the equation 
n = ./4/(8/A —1), in which 7 is the viscosity of the dispersive medium 
and A is the ratio of the volume of the emulsoid to that of the disperse 
phase. If the viscosity of the pure dispersive medium is taken as 
unity, this equation gives A = {n'/(y'—1)}*. From the viscosity data for 
a series of glycogen and sodium casein hydrosols, the author has 
calculated the values of A given by this formula. When these values 
are compared with the values of A’, representing the ratio of the 
volume of the emulsoid to the weight of disperse phase present, it is 
found that the ratio of A’ to A remains very nearly constant if the less 
concentrated hydrosols are left out of account. The constancy of this 
ratio indicates that the disperse phase consists, at a given temperature, 
of the dissolved substance together with a definite and constant quantity 
of the dispersive medium. H. M. D. 


The Existence and Probable Thickness of Adsorption 
Envelopes on Suspensoid Particles. Emm Hartscnex (Zeitsch. 
Chem. Ind. Kolloide, 1912, 11, 280—284).—The properties of 
suspensoid systems which depend on the movements of the particles 
indicate that the volume of the disperse phase is not independent of 
the degree of dispersity. On the assumption that this is due to 
the formation of an envelope of the dispersive medium round each 
suspensoid particle, and that the thickness of the covering film is 
constant for varying degrees of dispersity, it can be shown that the 
effective volume, V’’, and the actual volume, V, of the disperse phase are 
connected with one another by the equation V’/V=(1 + 3¢/r), where r 
is the radius of the nucleus of disperse phase and ¢ is the thickness of 
the envelope of dispersive medium. From this, it is evident that the 
effective volume of the disperse phase will increase continuously as 
the degree of dispersity increases. 

Experimental measurements have shown that the viscosity of 
highly disperse systems increases with the degree of dispersity when 
the proportion of disperse phase is kept constant, and this is probably 
due to the increasing importance of the surrounding envelope of 
dispersive medium. 

From Odén’s measurements of the viscosity of colloidal sulphur 
solutions of different degrees of dispersity (A., 1911, ii, 971 ; 1912, 
ii, 240), the author has calculated, by means of the above formula, 
the thickness of the surrounding envelope to be O°87pyp. Accepting 
this value, it follows that, for colloidal particles of diameter 10up, the 
volume of the envelope amounts to 62% of the volume of the colloidal 
sulphur, ; H. M. D. 
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The Equilibrium of a Gas in a State of Binary Dissociation. 
J. DE Boissoupy (Compt. rend., 1913, 156, 61—64).—A mathematical 
discussion of the equilibrium of a gas such as nitrogen peroxide, 
acetic acid vapour, etc., when partly dissociated into two identical 
constituents. The equilibrium is expressed by the equation 


x2/v(1 — 2) = MT ar 


where x is the degree of dissociation, v the volume containing one 
gram-molecule, 7’ the temperature, x the energy necessary to dis- 
sociate the normal molecules into their constituents, and Y/ a constant 
coefficient. W. G. 


Action of Temperature on the Equilibrium of Nitrous 
and Nitric Acids Formed from the Oxides of Nitrogen 
and Water. Emit Briner and E. L. Duranp (Compt. rend., 1912, 
155, 1495—1497).—In a previous paper (A., 1912, ii, 1045) the 
authors studied the effect of pressure and concentration on various 
systems of oxides of nitrogen and water, the temperature remaining 
constant. They have now estimated the relative molecular amounts 
of nitrous and nitric acids formed in the solutions at varying 
temperatures, and find that increase in pressure of the nitric oxide 
and diminution of temperature favour the formation of nitrous 
acid. W. G. 


The Equilibrium in Acid Solutions of Potassium Salts. IT. 
ALBERT J. J. VANDEVELDE (Bull. Soc. chim. Belg., 1912, 26, 513—532. 
Compare A., 1912, ii, 30)—A continuation of the study of the 
constitution of the solid phase obtained from acid solutions of 
potassium salts. In the former communication the salt chosen was 
potassium sulphate and the three acids, hydrochloric, nitric and 
sulphuric. To complete this study the equilibrium has been deter- 
mined (1) for solutions of potassium chloride, (2) for solutions of 
potassium nitrate, mixed in turn with one of the three above- 
mentioned acids in such proportions as to produce a solid phase. In 
the systems studied the same results are obtained by having present 
the same ions in equal quantities, independently of the manner of their 
original combination ; thus from solutions containing 20 KCl: 10H,SO, 
or 10K,SO,:20HCI, the solid phase in each case had the composition 
8KCi: 4K HSO,,. 

In the system potassium chloride, sulphuric acid, and water, the solid 
portion was only a single phase, consisting of potassium chloride when 
the sulphuric acid was in the proportion 40KCl : 5H,SO, or less, the 
solubility of the chloride diminishing as the concentration of the 
acid diminished. On replacing the sulphuric acid in the system by 
hydrochloric acid, the solid phase was always potassium chloride, the 
solubility increasing with diminution in concentration of the acid. In 
the system potassium chloride, nitric acid, water, the solid phase in all 
cases contained both potassium chloride and nitrate, the amount of 
the former diminishing and of the latter increasing with rise in 
concentration of the acid. 

In the case of potassium nitrate, sulphuric acid, and water, the 
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solid phase consisted solely of potassium nitrate, and its solubility 
seemed but very slightly affected by the concentration of the acid. 
On replacing the sulphuric acid with nitric acid, the nitrate was found 
to be less soluble, but to an extent independent of the acid concentra- 
tion. In the system potassium nitrate, hydrochloric acid, water, the 
solid portion was a single phase, potassium nitrate, until the acid 
reached the concentration 20K NO, : 20HCI. W. G. 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. II. Interaction of Mixed Salt Solutions and 
Liquid Amalgams. Grorce McPuain Smitx (J. Amer. Chem. Soc., 
1913, 35, 39—49. Compare A., 1910, ii, 401).—This work was under- 
taken for the purpose of studying by an independent method the 
ionisation relations existing in mixtures of salts. By agitating dilute 
sodium or potassium amalgam with successive portions of a solution of 
sodium and potassium chlorides or sulphates, a mixture is soon obtained 
in which at equilibrium the concentrations of the salts in the mixed 
solution are identical with those in the original salt solution; the 
amalgams are then analysed. 

The ion fractions of sodium and potassium in experiments in which 
the salts were present in equivalent quantities have been calculated on 
the assumptions that (1) the reaction takes place according to the 
equation KHg»+Na* — NaHg,+K*°+(m-—n)Hg, and (2) that in 
the solutions containing a common ion and having a total salt concen- 
tration 0:2, the relation Na salt/K salt=Na’/K’ is approximately 
true. The results show that the sodium ion fraction increases with 
the total salt concentration of a solution. In order to explain this 
phenomenon, it is suggested that sodium and potassium chlorides 
in mixed aqueous solution form the complexes Na(CI-K:Cl) and 
K(Cl-Na:Cl). The formation of the latter complex would lower the 
value of the sodium ion fraction, and the conclusion is therefore drawn 
that the preponderating complex is Na(Cl-K°Cl), and that this ionises 
into Na’ and (Ci-K°Cl)’ ions. E. G, 


Influence of Temperature on the Velocity of Chemical 
Reactions. I. B. Scuvecov (J. Russ. Phys. Chem. Soc., 1912, 44, 
Phys. Part, 470—474).—Owing to the inconstancy of the ordinary 
temperature-coeflficient of chemical reactions which is represented by 
the expression y=(K,/X,)10/(t, —¢,), where X, and K, are the velocity 
constants at the temperatures ¢,° and ¢,° respectively, Plotnikov (A., 
1905, ii, 376) suggested the use of the so-called logarithmic tempera- 
ture-constant given by a=(logX,-— log X,)/(t,—t,). Comparison of 
these two equations shows that a would be constant only over intervals 
of temperature for which y gives constant values. Auerbach (A., 1905, 
ii, 571) has, indeed, shown that Plotnikov’s logarithmic temperature- 
constant is a variable magnitude. 

From theoretical considerations, the author regards it as more likely 
that constant values will be obtained for the ratio between the 
velocities of reaction if these are calculated for absolute temperatures 
having a constant ratio (p). The logarithmic temperature-coefficient, 
n, would then be given by the equations: »= Xp7'/KT7, n= Kp?7/KpT, 
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ote »n=Kp"7T/Kp"*T. The product of all these equations gives 
n” = Kp"7/KT7, or, if Kp"T = Ky, KT= Kk; p"T = 7, and 7’=7), p"= 
T,/T, or n= (log 7, - log 7,)/logp. Hence, 
n= /Kp"7/KT =(K,/K,) log p/log T, — log 7;,. 
The relation between this logarithmic coefficient 7 and the ordinary 
cofficient y is expressed by the equation : 
_ logp T,-T, 
log 10 * log 7’, -log 7, © 108 

Taking p to be 1:1, that is, an increase of 10% in the absolute 
temperature, the values y,=2 and y,=3 for the ordinary coefficient 
at ordinary temperatures give y,=7'23 and »,=23°02 respectively. 
On the assumption that the latter magnitudes remain constant, the 
corresponding values for y at different absolute temperatures will be 
as follows : 


5d ™, 7°23. No, 23°02. 
100 7, = 8'00 Yo= 27°02 
150 3°98 8°93 
200 2°84 5°22 
300 2°00 3°00 
1000 1:23 1°38 


These numbers are in agreement with the general variation of the 
ordinary temperature-coefficient, which diminishes with rise, and 
rapidly increases with fall, of the temperature. In the particular case 
of the decomposition of hydrogen iodide, the values of y calculated by 
means of the above equation agree, within the limits of experimental 
error, with the observed values; thus for the temperature-intervals 
300—400°, 400—500°, and 500—600°, Bodenstein (A., 1899, ii, 637) 
found 1°89, 1°64, and 1°53 respectively, the calculated values being 
1°94, 1°64, and 1-49. Z. Oi 


The Relation between Oxidation Potential and Oxidation 
Velocity Juxius Grog (Zertsch. physikal. Chem., 1913, 81, 695—712. 
Compare Bodenstein, A., 1904, ii, 717 ; Bognar, A., 1910, ii, 282).— 
The oxidation of acetaldehyde and formic acid was effected by means 
of chlorine, and the velocity constants determined. Considerable diffi- 
culty was experienced owing to the reactions being complicated 
through the action of the chlorine on water ; however, by effecting the 
changes in the presence of a known concentration of nitric acid, it 
became possible to bring the secondary reaction into the calculation, 
and obtain a moderately good velocity constant. 

Other experiments, namely, the action of iodine on acetaldehyde, the 
oxidation of aldehyde by cerium ammonium nitrate, and the oxidation 
of chloral and bromal with bromine were tried, but were found to be 
too complicated to furnish results. The velocity of oxidation by 
chlorine in the two cases investigated when compared with Bognar’s 
results for bromine (loc. cit.) show that they are just opposite to the 
oxidation potentials of chlorine and bromine, thus : 


Acetaldehyde. Formic acid. 
‘Br. ol. ‘Br. ol. 
Velocity constants ...... 1205 0°648 3280 431 


Oxidation potential ... 1°334 1°639 1°334 1°639 
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This anomaly can be explained in two ways: (1) The chemical 
resistance is greater in the case of chlorine than in that of bromine. 
(2) That the course of the reaction is different in the two cases. The 
first reason is held by the author to be unlikely, the second case 
becomes likely if it is supposed that the halogen forms an inter- 
mediate compound with the reducing substance, which breaks up with 
greater or lesser velocity to form the end products of the reaction. 
Attempts were made by spectrophotometric measurements to confirm 
the second conclusion, but they led to no definite results. J. F.S. 


Velocity of Reaction of Different Bases with Halogen- 
substituted Acids. II. Hs. Jonansson (Zeitsch. physikal. Chem., 
1913, 81, 573—589. Compare A., 1912, ii, 544 ; Holmberg, A., 1912, 
ii, 443; Senter, T., 1912, 91, 460).—The velocity of reaction of ‘the 
decomposition of monobromosuccinic acid is investigated in neutral and 
alkaline solution and also in the presence of neutral salts. It is shown 
that two reactions take place, the first unimolecular, in which the 
hydroxyl ion reacts with the ion of monobromosuccinic acid with the 
production of the ion of fumaric acid and bromine ion, thus: 

‘O:CO-CH Br-CH,:CO-0' + OH’ =’0°CO-CH:CH:CO-0’ + Br’ + H,0, 
and the second, a bimolecular reaction in which the ion of moncobromo- 
succinic acid forms first the ion of propiolactonecarboxylic acid 
and bromine ion, thus: 

‘O-CO-CHBr:CH,°CO:0' = ‘0-CO-CH-CH, + Br’, 
O---CO 
and the lactone ion then reacts with the hydroxyl ion, giving the 
ion of malic acid, thus: 
‘0-CO-CH-CH, + OH’ ='0-CO-CH(OH)-CH,°C0-0". 
O---CO 
The reaction constants of both reactions are determined, the former 
being determined in neutral solution, using the sodium, potassium, 
barium, and strontium salts of the acid. The reaction constant is 
found to be k=0-002403, and is independent of the nature of the 
metal ion. 

The addition of neutral salts causes the constant to increase 
slightly, but this is held to be due to the superimposing effect of the 
second reaction. The second reaction constant was determined in 
alkaline solution using the hydroxides of sodium, potassium, barium, 
strontium, both with and without the addition of the nitrate corre- 
sponding with the hydroxide. This reaction is shown to depend on the 
nature and concentration of the cation, and follows the empirical rule 
of Holmberg (loc. cit.): Cy=C[ Ma. It is found that d=}C,,= 
0:095 C,=0°093 ; C,,=0°197, and C,,=9°196. J. F.S. 


Theory of Efflorescence. Influence of the Size of the 
Crystal. Cu. BouLancer and Grorcres UrBain (Compt. rend., 1912, 
155, 1612—1614. Compare this vol., ii, 34).—Starting from their 
law log (m,—m:)=loga+A log (9-1), the authors deduce the equa- 
tion log a'=loga +(1-—A/3) log p'/p for the relationship between 
the efflorescence of two crystals of weights p’ and p respectively. 
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They have applied this to two crystals of sodium sulphate, and consider 
that the values found and calculated are in agreement within the 
limits of experimental error. W. G. 


Kinetics of Chemical Reactions of Combination, Deoxida- 
tion, and Oxidation. II. EK. I. Ortov (J. Russ. Phys. Chem. Soc., 
1912, 44, 1576—1597).—Examination of Spitalsky’s results dealing 
with the catalytic decomposition of hydrogen peroxide (A., 1911, ii, 
36) in the light of the considerations previously advanced by the 
author (A., 1912, ii, 243) leads to the following conclusions. 

The catalytic decomposition of hydrogen peroxide by chromic acid 
furnishes an example of the transformation of a unimolecular reaction 
of the first order into a unimolecular one of the second order. This 
transformation is conditioned by the action of an intermediate form of 
the oxide formed during the reaction and entering the sphere of the 
catalysis only after the peroxide is decomposed to a certain extent. 

The influence of this intermediate form is complicated by the fact 
that one form of catalysis is converted into the other, not suddenly, 
but gradually ; when the intermediate form comes into action, the 
coeflicient £ appears in the differential equation : 

dxdt =k( A —fx)(B +z). 

This appearance of f/ is dependent on the consumption of a certain 
proportion (one-fifth to one-eighth part of the original amount remains) 
of the hydrogen peroxide, and the consequent difficulty of oxidation of 
Cr™ to C; a more rapid process of oxidising Cr,O,(0,H,), to Cr,O,H, 
is then initiated, Cr(OH), being formed as an intermediate product in 
the change. It is hence necessary to assume, in the kinetics of 
chemical processes, the principle of least loss of time; chemical 
processes strive to take place in such a way that there occurs the least 
waste of time. 

The reducing properties of hydrogen peroxide are explained as due to 
the quadrivalency of oxygen in the molecules of the peroxide and of 
water. ‘he oxidation of the hydrogen ions is regarded as a com- 
bination with the molecule H:O:0°H, thus: H°O0?0°H+2H’= 


H,:0:0:H, = 24, >0<. The first stage of this reaction requires 


time, but the second proceeds instantaneously. 
This hypothesis of the quadrivalency of oxygen necessitates the 
O:H, 
assumptions that aqueous solutions contain the complex, H,:-O< } 0: H, 


possessing reducing properties, and that the ions Cr,O,” and the 
molecules H,O, give an intermediate oxide of the type 


Cr,O [n> | or Cr(OH),. 


This oxide is the oxygen-carrier, and takes part in the conversion 
of Cr%! into Cr™ and of the latter into Cr” again. After combina- 
tion of the hydrogen ions with hydrogen peroxide, the remaining 
groups, (Cr,0,)<:’, with free affinities, also combine; with H-O:0°H, 
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giving H-O=0-H, which is highly unstable under the conditions of 


Cr,O 
Spitalski’s experiments (loc. cit.) and decomposes into Cr,0,”, 2H’, 
and O,, but is comparatively stable under the ordinary conditions of 
room-temperature and absence of vigorous shaking. 

If the catalytic decomposition of hydrogen peroxide by means of 
potassium dichromate proceeds under ordinary conditions, the stable 
H:O—0-H aoa 

compounds \/4 and _ | ! 
Cr,0, HCrO, HCr0O, 
decomposition follows the differential equation: da/dt=k(A —x)(B+=2). 
This equation is applicable to reactions of combination. The form 

da/dt=k(A—a) represents a particular case. pe © 


, are obtained, and the 


Kinetics of Chemical Reactions of Combination, Deoxida- 
tion, and Oxidation. III and IV. HE. I. Urtov (J. Russ. Phys. 
Chem. Soc., 1912, 44, 1598—1623, 1623—1658).—The considerations 
advanced in previous papers (see preceding abstract) are applied 
to other reactions. 

The decomposition of hydrogen peroxide by an iodide in aqueous 
solution is shown to be a unimolecular reaction of the second order, 
decomposition by means of potassium dichromate or molecular platinum 


proceeding similarly. The mechanism of these changes is discussed. 
3 Bee Fe 


Universal Significance of the Elementary Quantum. OrrTo 
Sackur (Ann. Physik, 1913, [iv], 40, 67—86. Compare A., 1912, 
ii, 145, 1151).—By a process of reasoning similar to that adopted in 
the previous papers, equations have been deduced for the energy and 
entropy of ideal monatomic solid substances and of monatomic gases. 
The reasoning is based on a more precise definition of the (physical) 
conception of probability, and not on the usual assumption of elemen- 
tary energy quanta. The only quantities occurring in the equations 
are certain general constants, and also the atomic vibration frequency 
in the case of the solids and the molecular weight in the case of 
the gases. 

The values of the “chemical constants,” which determine the 
chemical behaviour of the gases and the vapour pressures of their 
condensation products, are calculated for helium, neon, argon, krypton, 
xenon, and mercury, In atmospheres, this constant C is given by the 
equation C = — 2°055+1°'5 log M, where / is the molecular weight of 
the gas. It is shown that the calculated vapour pressures of mercury 
between 0° and 360° are in fairly good agreement with the observed 
values when the “constant” for mercury given by this equation 
is applied in the calculation of the vapour pressure curve. The 
calculated and observed vapour pressures of argon at 84° abs. are also 
concordant. H. M. D. 


The “Chemical Constants” of Di- and Tri-atomic Gases. 
Orro Sackur (Ann. Physik, 1913, [iv],40, 87—106. Compare preceding 
abstract).—On the assumption that the di- and tri-atomic gases have 
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the structure assigned to them by Boltzmann, formule are deduced 
from which the entropy and the ‘‘ chemical constants” of these gases 
may be calculated. The values obtained for hydrogen, oxygen, 
nitrogen, the halogen and halogen acids, carbon monoxide, nitric oxide, 
water, hydrogen sulphide, carpon dioxide and sulphur dioxide are 
recorded. The “chemical constants” are applied in the calculation of 
the vapour-pressure curves of iodine and ice, and of the dissociation 
constants corresponding with the equilibria: 2HCl — H,+Cl,, 
2HBr — H,+Br,, 2HI — H,+I1, 2H,O — 2H,+0,, 2CO,= 
2CO+0,, and 2NO = N,+0,. From a comparison of the calculated 
vapour pressures and dissociation constants with experimental data, it 
is found that the values obtained for the ‘‘ chemical constants’ may 
be regarded in most cases as approximately correct. The existence of 
considerable discrepancies between theory and experiment which is 
found in certain cases, for example, the dissociation of carbon dioxide 
and nitric oxide, indicates, however, that the values of the “ constants ” 
cannot be regarded as final, and that it will probably be necessary to 
modify the theory of polyatomic molecules before the true values can 
be derived. H. M. D. 


Volume and Valency. M. Sepaxpr (Zettsch. physikal. Chem., 1913, 
81, 749—753).—A theoretical paper in which the relationship between 
valency and atomic volume and also other properties of the elements is 
shown to be periodic. In one diagram the logarithms of the atomic 
volumes are plotted as ordinates, the elements being placed on lines 
parallel to the ordinate axis which represent the eight groups of the 
periodic system. This arrangement shows clearly the relationship 
between the electroaffinity and the volume; atomic magnetism and 
compressibility are also shown to be functions of the atomic 
volume. In another arrangement the elements are placed round a 
polar co-ordinate ring in order of atomic weight, those of even valency 
to the left of the ordinate axis and those of odd valency to the right ; 
the logarithm of the atomie volume is plotted on the ordinate. This 
arrangement brings out most of the relationships between the elements 
very clearly. J. F.S. 


The Nature of Auxiliary Valencies. II. Metal Ammonias. 
Fritz Epuraim (Zettsch. physikal. Chem., 1913, 19, 513—538. Compare 
A., 1912, ii, 546).—Thbe present paper contains further details on 
ammonia derivatives of the metal salts. It is shown that errors are 
likely to come into the pressure measurements of ammine derivatives, 
owing to incomplete drying and absorption of air by the finely divided 
compounds. Precautions for avoiding these errors are indicatad. ‘The 
gaseous pressure at a series of temperatures is determined for the 
hexammine derivatives of the halogen salts of cadmium, zinc, man- 
ganese, nickel, cobalt, iron, copper, calcium, and magnesium. It is 
found that the ratio 7',,/7', is a constant for a given pair of salts at all 
pressures, where 7’ is the temperature at which the two compounds 
have the same gaseous pressure. Compounds of this type, therefore, 
obey the Ramsay-Young rule. The value of the factor varies from 
0°988 for ZnI,/ZnBr, to 1°232 for MnI,/MnCl,. The temperature at 
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which the dissociation pressure of the various salts is 500 mm. is 
given, and it is seen that the pressure generally decreases as the atomic 
volume of the central atom increases. The hexammines of zinc iodide, 
cupric bromide, and those of the chloride. bromide and iodide of 
cadmium being exceptional. The value ~/7'v is shown to be constant 
for all the hexammines except those mentioned above, and in this con- 
nexion it is shown that taking the mean value of 2/7'v=14°, it is 
possible to calculate the atomic volume of the central atom with fair 
approximation when 7’ is the absolute temperature at which the dis- 
sociation pressure is 500 mm. It is found that when the absolute 
temperatures for pressures of 700 mm. and 200 mm. are taken the ratio 
is approximately constant (1°085—1:073). Moduli are calculated for 
the pressure-temperature relationship of I: Cl, I: Br, Br: Cl, and from 
these it is seen that generally at a given temperature the tension is 
greatest for the chlorides and least for the iodides. From calculations 
from the Nernst equation, logp= — Q/(4'5717') + 1°75 log 7'+ 3°3, it is 
shown that the dissociation of the hexammines of the bivalent metals 
occurs by first splitting off one molecule of ammonia : 
R"(X),6NH, — R”(X),5NH, + NH. 

The heats of formation of the various ammines are calculated both 

from the Nernst formula and the van’t Hoff formula. A series of notes 


on the preparation of the ammines used in the investigation is given. 
F. 8. 


The Nature of Auxiliary Valencies. III. The Region of 
the Existence of Auxiliary Valency Compounds. Fritz Epnraim 
(Zeitsch. pirysikal. Chem., 1913, 81, 539—542. Compare preceding 
abstract).—The dissociation of the hydrates and ammines is theoretically 
considered. It is shown that whilst the ammines dissociate by success- 
ively splitting off one molecule of ammonia this is not analogous to 
the hydrates. ‘The reason is the formation of solutions in the case of 
the hydrates. It is concluded that all the possible hydrates exist if 
only in a labile condition and in solution. It is also shown why the 
dissociation curves of the ammines show no transition points, whilst 
those of the hydrate do, J. F.S. 


What are Bases and Acids? Danie, Vor.anper (J. pr. Chem., 
1913, [ii], 8'7, 84—91).—Theoretical. F. B. 


New Shaking Apparatus. WutHeLm Sremnkopr and Hans 
WinTernITzZ (Chem. Zeit., 1913, 37, 40).—The apparatus resembles 
a retort stand where the upright is fitted, by means of ball-bearings, 
into a heavy cast-iron base. A short horizontal arm is attached to 
the upright and connected with the eccentric of a small motor. The 
usual retort stand clamps may be used for holding water- and hot-air 
baths, and flasks for the distillation of viscous liquids which other- 
wise have a tendency to bump. The apparatus may also be used for 
holding burettes for the titration of boiling liquids, 

On account of the gentle rotating movement imparted to the 
contents of the vesseis, it is not necessary to use stoppers, and hence 
any risk of introducing impurities is avoided. 
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Shaking Apparatus, which can be Exhausted, Fitted with 
an Inner Temperature Regulator. Ricnarp Kempr (Chem. Zeit., 
1913, 37, 58—59).—A modification of the apparatus previously 
described (A., 1906, ii, 433), the principle remaining the same. The 
method by which the apparatus may be used in investigating catalytic 


reductions with colloidal or finely divided platinum is described. 
a. & &, 


A Simple Experiment Illustrating the Luminosity of Phos- 
phorus. Dove.as F. Twiss (Chem. News, 1913, 107, 16).—A vertical 
glass tube, 2—24 cm. internal diameter and about 120 cm. long, is 
fitted at the lower end with an indiarubber bung carrying a glass 
tube, which is bent upwards so as to be parallel to, and of approxi- 
mately the same height as, the wider tube. A solution of phosphorus 
in olive oil is introduced into the wider tube so as to reach about 
6 inehes from the top, and steady suction is applied at the mouth of 
this tube by means of a water pump. Air enters through the narrow 
tube, and a beautiful series of bell-shaped phosphorescent air bubbles 
rises through the column of oil. = & ¥- 


Inorganic Chewmistry. 


Early Work on Hydrofluoric Acid and the Isolation of 
Fluorine. Freperick D. Cuarraway (Chem. News, 1913, 107, ° 
25—26).—Historical. 


Reactions of Ozone with Certain [Inorganic Salts. Yosurro 
Yamaucui (Amer. Chem. J., 1913, 49, 55—68).—A study has been made 
of the action of ozone on certain inorganic salts with the object of 
ascertaining whether the oxidation is effected by only one oxygen 
atom of the ozone molecule or whether all three atoms take part in the 
process. A method has been devised by which each sample of ozonised 
oxygen can be divided into two parts, one for carrying out the experi- 
ment, and the other for analysis. 

The salts employed included potassium arsenite, stannous chloride, 
sodium thiosulphate, thallous nitrate, mercurous nitrate, and ferrous 
ammonium sulphate. In the case of stannous chloride, the oxidation 
takes place according to the equation 

38nC), + 6HCl + O, = 38nCl, + 3H,0, 

but in all the other cases only one oxygen atom of the ozone molecule 
reacts with the salt, the ozone decomposing, thus: O,=O,+0. When 
sodium thiosulphate is treated with ozone, two reactions occur, one 
involving the catalytic decomposition of the salt, 

3Na,S8,0, = 3Na,SO, + 38, 
and the other effecting a partial oxidation of the sulphite formed, 
2Na,SO, + 20, =2Na,SO,+20,. Thallous salts are rapidly and com- 
pletely oxidised by ozone, and the thallic oxide produced can be readily 
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collected’ and weighed; the reaction is therefore applicable to the 
estimation of ozone. EK. G. 


The Dynamic Allotropy of Sulphur. IV. Hueco R. Krvuyr 
(Zeitsch. physikal. Chem., 1913, 81, 726—748. Compare A., 1908, 
ii, 1028 ; 1909, ii, 228, 802).—The paper is chiefly polemical. It is 
shown that mixed crystals are formed by Sy and SA, and that the 
transition S,,-——> Son. takes place at a higher temperature in the 
presence of Su. The transition point of pure S,, is 95°3°, whereas the 
generally observed transition point is 95°5°, and the triple point 8,,, 
Sion. and §,,, lies at 95°9°+01° Attempts are made to calculate the 
transition point of rhombic sulphur on the basis of Nernst’s theorem, 
but this led to results which are in no way like the experimentally- 
determined values. An answer is given to the papers of Wigand 
(A., 1910, ii, 602, 1055), Smits and Leeuw (A., 1912, ii, 40), Leeuw 
(this vol., ii, 40), Preuner and Schupp (A., 1909, ii, 997), and to 
Wo. Ostwald (Grundriss der Kolloidchemie, p. 132). The following 
thermal constants of sulphur are collected in the paper; these are 
held to be trustworthy. 

M. p. monoclinic sulphur (free from Su), 119°25°. 

M. p. monoclinic sulphur, as usually prepared, 114°5°. 

M. p. rhombic sulphur (free from Sy), 112°8°. 

M. p. rhombic sulphur, as usually obtained, 110:2°. 

M. p. of nacreous variety of sulphur (free from Sy), 106°8°. 

M. p. of nacreous variety of sulphur, as generally obtained, 103°4°. 

Transition point S,, —> S,,.., (free from Su), 95°3°. 

Transition point usually obtained, 95°5° (3°1% Sw present). 

J. FS. 


The Chemistry of the Formation of Nitric Oxide in the High 
Tension Arc. Franz Fiscuer and Emit Henge (Ber., 1912, 45, 
3652—3658).—The purely thermal formation of nitric oxide from 
nitrogen and oxygen has been questioned by various investigators (com- 
pare Haber and Koenig, A., 1908, ii, 34, 940 ; Grau and Russ, A., 1907, 
ii, 753). Esecales, in a discussion before the German Bunsen Society 
(Zeitsch. Elektrochem., 1906, 12,539), raised the question whether the 
formation of nitric oxide might not be preceded by the activation of 
the nitrogen, but Strutt has since shown (A., 1912, ii, 153) that active 
nitrogen does not react with oxygen. ‘The authors now show that the 
energy of the discharge is probably used up in dissociating the oxygen 
molecules, this being an endothermic process. Outside the arc the 
following processes, which are exothermic, then take place: (1) 
re-formation of molecular oxygen, (2) oxidation of molecular oxygen 
to ozone, (3) formation of nitric oxide. The latter may be a direct 
reaction between the active oxygen atoms and the nitrogen, or may be 
due to a reaction between the ozone and the nitrogen, which reaction 
would be exothermic. 

The above conclusions are based on the following experiments. 
When pure oxygen is sparked as it passes out of a quartz capillary and 
mixes with pure nitrogen in a closed apparatus, six and a-half times more 
nitric oxide is produced than when the nitrogen is sparked and mixes with 
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oxygen. Similarly, when air is sparked and blown into oxygen, four 
times as much, when blown into nitrogen, twice as much, nitric oxide 
is produced as when pure nitrogen is sparked and blown into pure 
unsparked oxygen. 

A high-tension arc was produced in a quartz apparatus cooled with 
water. When air was sent through the arc and then mixed imme- 
diately with oxygen, air, and nitrogen respectively, the volume 

‘percentages of nitric oxide produced were respectively 7°8, 7:4, 
and 5:9. 

When air is submitted to the silent discharge in a quartz Siemens 
ozone tube heated at varying temperatures (20—700°), the percentage 
of nitric oxide produced increases with rise in temperature, owing to 
the increased velocity of reaction between any ozone produced and the 
nitrogen, reaction taking place before the ozone is destroyed by the 
high temperature. 

The above results indicate that better results would be obtained on 
a manufacturing scale if oxygen were passed through the are flame 
instead of air, using magnetite electrodes, and then rapidly mixed with 
nitrogen and cooled. T. S. ¥. 


The Inner Cone of Hydrocarbon Flames. Fritz HILurr 
(Zeitsch. physikal. Chem., 1913, 81, 591—625. Compare A., 1910, ii, 
122).—A further investigation of the inner cone of certain flames. 
The ether and coal-gas flames are chiefly investigated, and the 
analyses of the products of combustion at the point of the cone, 
the side of the cone, and at different positions above the cone in 
the space between the inner and outer cone are made, Tem- 
perature determinations were made by means of an iridium, iridium- 
rhodium couple, and these values were compared with the temperatures 
calculated from the composition of the gas in the space between the 
two cones and the known specific heats and heats of combustion on 
the one hand, and with those obtained from the equilibrium constant 
and its relation to temperature on the other. 

Considerable difficulty was experienced in the calculations owing to 
the uncertainty of the thermal data required for obtaining the temper- 
ature. The constant X=(H,O/CU,)-(CO/H,) is given for all experi- 
ments, the various values being obtained by gas analytical processes. 
The equilibrium constant is found to be about 3°4 when the gises 
coming from the inner cone are cooled to a temperature which allows 
of no further change, but when the coal gas has been previously mixed 
with carbon dioxide, the equilibrium constant is considerably lower 
than 3:4. In the cise of the ether flame, this constant is often found 
to be as low as 2°8, the higher value only being obtainable when a 
very small flame is employed. J. FS. 


The Various Forms of Silica and their Mutual Relations. 
Ciarence N. Fenner (J. Washington Acad. Sci., 1912, 2, 471—+80).— 
The velocity of transformation of one form of silica into another is 
extremely slow, and the different forms may exist together over 
considerable ranges of temperature, The inversions may be hastened 
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by employing a catalytic agent (sodium tungstate). The following 
inversion points were determined from the heating curves : 

a- Quartz (tetartohedral hexagonal) — £-quartz (hemihedral hexa- 
gona!), 575°. 

B Quartz =— B-tridymite (holohedral hexagonal), 870°+ 10°. 

B-Tridymite — B-cristobalite (cubic), 1470°+ 10°. 

On cooling, B-tridymite and f-cristobalite promptly pass at the 
following temperatures into metastable forms possessing lower optical 
symmetry : 

B-Tridymite == a-tridymite (biaxial, perhaps orthorhombic), 
115—120°. 

B-Cristobalite — a-cristobalite (biaxial), 180—270°. 

Chalcedony possibly represents a seventh form of silica. L. J. S. 


The Transformations of Silica at High Temperatures. 
Kurp EnpELL avd ReinHoLp Rieke (Zeitsch. anorg. Chem., 1912, 79, 
239—25¥9).—The present investigation deals with pure temperature 
changes in the absence of mineralisers. The specimens of native 
silica, in fragments of 1—3 c.c. and also in powder, are heated in an 
electric furnace, and the direction of the transformation determined by 
measurements of the density, using the data D (quartz) 2°65, (cristobalite) 
2°33, (silica glass) 2°21. 

Quartz and chalcedony which have been heated at 1450° have often 
been described as optically isotropic, owing to the microscopic cracks 
produced during the transformation, which also give rise to an error 
in the determinations of density. Cristobalite is best recognised by 
its change of volume at about 230°, measured in a mercury dilato- 
meter, ‘This is the only means of distinguishing it from tridymite. 

Quartz and amorphous silica are converted into cristobalite by heat- 
ing above 800°, but an exact temperature of transformation has not 
been found. The velocity of conversion increases with the temperature. 
Between 1200° and 1600° the transformation of silica glass is propor- 
tional to the time. Twinned quartz is converted more rapidly than 
simple crystals, and chalcedony still more rapidly. Using an iridium 
furnace, B-cristobalite is found to have m. p. 1685° + 10°. 

The tactor determining the rate of trausformation is the extent 
of surface, a twinned crystal having a greater effective surface than a 
simple one, and fibrous varieties, such as chalcedony, a still greater 
surface. The quartz of pegmatite and graphic granite is often 
repeatedly twinned. Chalcedony may be regarded as an unstable 
transitional form of quartz. Massive rock crystal may probably be 
melted by rapid heating, without previous conversion into cristobalite. 
The present data do not allow of the construction of an equilibrium 
diagram for silica, but an attempt is made to classify the various 
modifications in accordance with Tammann’s hypothesis (A., 1912, 
ii, 149). C. H. D. 


Capacity of Potassium Haloids for Forming Solid Solutions 
at High Temperatures. Mario Amapori (Aétz KR. Accad, Lincei, 
1912, |v], 21, ii, 606—610. Compare A., 1912, 1i, 758).—The author 
has repeated some of his former experiments with results which con- 
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firm those obtained by him and Pampanini (A., 1912, ii, 48), and do 
not agree with those of Vrshesnevsky (A., 1912, ii, 137). The author’s 
conclusions are further supported by recent work of Nacken and 
Schobert (Diss., Leipzig, 1912) and Nacken and Flack (unpublished). 
R. V. 8. 


Some Properties of Alkali Nitrites. Marcen Oswatp (Compt. 
rend., 1912, 155, 1504—1506).—The author has prepared sodium and 
potassium nitrites in a high state of purity and examined their pro- 
perties. Sodium nitrite, when ‘heated in a vacuum, melts at 217° 
(compare Divers, T., 1899, '75, 86) and decomposes at 320°; potassium 
nitrite melts at 297°5° and decomposes at 350°. After fusion and 
resolidification they have respectively D° 2°168 and 1°912. The 
densities of their solutions at various concentrations are given. 


W.G. 


The Silver-Zinc Equilibrium. Henry C. H. Carpenter and 
W. Wuiretey (Internat. Zeitsch. Metallographie, 1912, 3, 145—169). 
—The equilibrium diagram given by Petrenko (A., 1906, ii, 284) is 
incompatible with the phase rule. It is shown that the errors in the 
diagram are due to the use of insufficient quantities of material, to 
want of uniformity, and to the absence of proper annealing. The 
system has now been reinvestigated, using larger quantities and 
employing greater precautions. The actual diagram is of a much 
simpler character. The liquidus has been determined accurately by 
Heycock and Neville (T., 1897, '71, 407). The limits of the a-solid 
solution at 220° (determined on samples annealed for six weeks) are 
100 and 62°7 atomic % of silver. The (-constituent is unstable below 
264°, at which temperature there is a eulectoid point, 8B —>a+y. 
The y-constituent is the compound Ag,Zn, ; it is highly brittle and 
develops conspicuous cleavage cracks, At 220° the y-range is from 40 
to 37°3 atomic % Ag. The dconstituent (probably Ag,Zv,), which is 
also brittle, has a range 29 to 14:3 atomic % Ag, whilst the y-con- 
stituent is confined to the immediate neighbourhood of the zine end of 
the series. The e-constituent does not exist below 310°. There is 
thus a very close resemblance, throughout the whole system, between 
the copper—zinc and silver—zine series. C. H. D. 


The Copper-Zinc, Silver-Zinc, and  Silver-Cadmium 
Equilibria Henry C. H. Carpenter (/nternat. Zeitsch. Metallographie, 
1912, 3, 170—175).—A remarkable similarity is observed between 
the equilibria in the systems copper—zinc (A., 1912, ii, 764), silver—zine 
(preceding abstract), and silver-cadmium (Petrenko and Fedorov, A., 
1911, ii, 281, 800). 

In each case a compound of similar composition, 

Cu,Zn,, Ag,Zn,, Ag,Ca,, 
determines the form of the diagram. ‘The a-solid solutions have a 
similar range of stability, and near to the compositions CuZn, AgZn, 
and Ag(Cd, £-constituents occur, having a comparatively wide range of 
composition at a high temperature, narrowing with falling tempera- 
ture until a eutectoid point is reached at or about 50 atomic %. The 
y-constituent is in each case the pure compound. It is remarkable 
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that the systems copper—-tin and copper-aluminium also include a 
B-constituent stable only above a certain temperature, and then 
undergoing a eutectoid inversion. 

The copper-cadmium diagram does not show any close analogy 
with the above. C. H. D. 


The Preparation and Investigation of Silver Oxide. E. Hésr 
Mapssn (Zeitsch. anorg. Chem., 1912, '79, 195—201).—Silver oxide has 
not hitherto been obtained in a pure condition, A concentrated 
solution of silver nitrate is precipitated with a dilute solution of 
sodium hydroxide, and the precipitate is washed with water, previously 
freed from carbon dioxide. It is then dried at 85—88° in a stream 
of air free from carbon dioxide. ‘The product contains 1°75% of 
silver hydroxide (0°] 25% of water), and about 0°5% of silver carbonate. 
Some reduction takes place, as, whilst the moist precipitate yields a 
white chloride with hydrochloric acid, even after exposure to light, the 
dry solid always yields a red chloride, the colour of which is deeper 
the higher the temperature of drying. 

The oxide dried at 85° is dark brown with a violet shade. At 280° 
the water is almost completely expelled, but it is not possible to obtain 
a product of constant weight, as appreciable dissociation of the oxide 
takes place. C. H. D. 


Cement Limestones of Santa Marinella. Nicota Parravano 
(Gazzetta, 1912, 42, ii, 610—617).—The paper records analyses of a 
number of specimens from this district (which lies south of Civita- 
vecchia) carried out to determine the suitability of the stones for the. 
manufacture of Portland cement, and gives the results of tests applied 
to the cements made from them. R. V.5. 


Gelatinous Calcium Sulphate and the Setting of Plaster. 
Cavazzi (Gazzetta, 1912, 42, ii, 626—632).—When calcined calcium 
sulphate is treated with water, a gelatinous calcium suiphate is first 
formed, which ina few minutes at low temperatures, and more rapidly 
at higher temperatures, turns into crystals of CaSU,,2H,O. The 
gelatinous salt can be observed to crystallise under the microscope, 
and it is identical with that produced by the addition of alcohol to a 
supersaturated solution of calcium sulphate. That the setting of 
plaster is not due to the crystallisation of CaSO,,2H,O from a super- 
saturated solution is shown by the fact that the increase of volume on 
setting is very much less than that which is found to occur when this 
salt is allowed to crystallise from a supersaturated solution. 
R. V. 8. 


The Réle of Calcium Sulphate and Barium Sulphate in the 
Reduction of Zinc Minerals. Evcine Prost and Maurice Usacus 
(Bull. Soc. chim. Belg., 1912, 26, 532—541. Compare A., 1911, ii, 
283).—In the presence of silica the sulphates of calcium and barium 
have a marked influence on the reduction of zinc minerals, They 
consume a large amount of heat for their decomposition or reduction, 
and, in the presence of silica, react with it generating sulphurous 
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vapours, which in contact with the zinc vapour cause the formation 
of zine sulphide, which remains in the distillation residue, thus increas- 
ing the loss of zine, the sulphide only being reduced at a much higher 
temperature. The presence of silica is necessary for the formation of 
zine sulphide, as, in its absence, the calcium and barium sulphides 
formed by the reduction of the corresponding sulphates do not yield 
their sulphur to the zine oxide of the roasted blende at the experi- 


mental temperature of 1200° (compare Metallurgie, 1911, 8, 763). 
W. G. 


Glucinum Phosphates, and Glucinum Phosphite and 
Hypophosphite. Benno Biever and Br. MUicuer (Zettsch. anorg. 
Chem., 1912, 79, 263—276. Compare A., 1912, ii, 644).—Mono- 
glucinum orthophosphate, G1H,(PO,),, prepared from the hydroxide 
and orthophosphoric acid, forms colourless, hygroscopic leaflets. 
Diglucinum orthophosphate, GIHPO,,3H,O, has not been obtained 
free from adhering phosphoric acid. T'riglucinum orthophosphate, 
GI,P,0,,6H,O, obtained from disodium phosphate, acetic acid, and 
glucinum sulphate, forms a loose precipitate. A basic salt, 

2G1,P,0,,G10, 13H,0, 
is obtained when trisodium phosphate is used for precipitation. 

Potassium glucinum orthophosphate, and also the corresponding 
sodium and ammonium salts, have only been obtained as precipitates 
of variable composition. The glucinum phosphates previously de- 
scribed in the literature are mixtures. 

Glucinum pyrophosphate, G1,P,0,.9H,O, is precipitated by means 
of sodium pyrophosphate. Sodium glucinum pyrophosphate, 

G1, P,0,,2Na,P,0,,5H,0, 
is a soluble, hygroscopic salt. Glucinwm metaphosphate, G1(PO,),, 
forms colourless crystals, and must be prepared in absence of water, 
otherwise a basic salt is obtained. Glucinum phosphite, 
4G1HP0O,,G10,7H.0, 
and hypophosphite, G1H,P,Q,, have also been prepared. C. H. D. 


Magnesium Ions as Oxygen Carriers. Orro Hauser (Chem. 
Zeit., 1913, 37, 58).—The rusting of iron is accelerated by the presence 
of magnesium ions. In general, reactions which take place with 
absorption or evolution of oxygen are similarly accelerated. The 
effect of magnesium ions is best shown in the oxidation of hydro- 
chloric acid or chlorides by permanganate. a. & Fo 


Thermal Analysis of Binary Mixtures of Chlorides of Bivalent 
Elements. IV. Carto Sanponnini (Atti 2. Accad. Lincei, 1912, [v], 
21, ii, 634—640. Compare A., 1912, ii, 1172).—The present paper deals 
with the thermal analysis of the systems MgCl,-SrCl,, MgCl,—BaCl,, 
and MgCl,-MnCl,. The magnesium chloride used contained 1°11% of 
oxide, which was allowed for in calculating the compositions of the 
mixtures dealt with. 

Magnesium chloride and strontium chloride do not seem to form 
solid solutions; there is an eutectic corresponding with 535° and 
50 mols. % of strontium chloride. 


ii. 138 ABSTRACTS OF CHEMICAL PAPERS. 


The system MgCl,—BaCl, is analogous to the system Mn(l,-BaCl, 
already studied. There is an eutectic corresponding with 36 mols. % 
of barium chloride and about 556°. Mixtures containing more barium 
chloride show a pause at 590°, as well as that of the eutectic; if 
the amount of barium chloride is increased, only this upper pause is 
observed, but if the amount is still further raised the pause falls again 
until it coincides with the eutectic. These indications point to the 
production of a compound decomposing on fusion. 

Magnesium chloride and manganese chloride are completely soluble 
both in the solid and in the liquid state, and mixtures of them melt at 
temperatures intermediate between those of the constituents. 

The author discusses the regularities which may be perceived in the 
thermal behaviour of the binary mixtures of chlorides of bivalent 
elements investigated by himself and others. R. V. 8. 


[Metastable Metals ] E.B. Wourr (Zeitsch. Hlektrochem., 1913, 19, 
19—23. Compare Cohen, A., 1909, ii, 1008).—Polemical. The 
author shows that an etching solution does not convert a metal, which 
has been rendered metastable by deformation, into the stable condition. 
The action is shown to be the removal of the deformed and metastable 
surface layer with the exposure of the stable underneath layer. 

It is also stated in opposition to Cohen (loc. cit.) that a metal which 
has been rendered stable by etching is unable to innoculate other 
metal which has been subjected to deformation. J. F.S. 


[Metastable Metals.] Ernst Conen (Zeitsch. Hlektrochem., 1913, 
19, 23).—Polemical. An answer to Wolff (preceding abstract). 
J. FS. 


Physico-chemical Studies on Red Lead. JaArostav MILBAUER 
(Chem. Zeit., 1912, 36, 1436—1437, 1484—1485).—By means of a 
specially designed apparatus the author has investigated the formation 
of red lead from lead oxide under oxygen pressures varying from 1 to 
12 atmospheres, and at temperatures from 325° to 520°. The results 
show that the equilibrium is independent of the pressure, but is 
attained more rapidly with increasing pressure. One hundred % of 
red lead is formed at 470—480°, the percentages being less above 
and below this temperature, the time of experiment being in all cases 
three hours. tT. &. P. 


The Structural Resolution of the Pure Copper-Zinc 
8-Constituent intoa+y. Henry C. H. Carpenter (J. Inst. Metals, 
1912, 8, 51—58).—The f-constituent of alloys of copper and zine, 
which undergoes transformation at 470° during cooling (A., 1912, 
ii, 764), does not segregate even after annealing for several months at 
445°, although the presence of minute quantities of either the a- or 
y-constituent brings about segregation much more rapidly. Repeated 
quenching in liquid air brings about the transitory development of a 
duplex structure, the nature of which is unknown. Resolution of the 
B-alloy at 445° is brought about by contact with an ay-alloy of copper 
and zine containing 0°95% of vanadium. C. H. D. 
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The Effect of Other Metals on the Structure of the 
8-Constituent in Copper-Zinc Alloys. Henry UC. H. Carpenter 
(J. Inst. Metals, 1912, 8, 59—85).—The resolution B — a + y, which 
takes place in alloys of copper and zine at 470° (A., 1912, ii, 764), is 
affected by the presence of other metals in the alloy. Metals which 
are insoluble in the solid alloy, such as lead and chromium, are 
without influence, but bismuth has been found in one case to accelerate 
the resolution Antimony, tin, aluminium, silicon, and vanadium, 
which enter into solid solution, displace the eutectoid composition to 
the y-side, and assist the resolution. Iron has much less effect. 
Nickel and manganese have little effect. C. H. D. 


Copper-Zinc-Nickel Alloys. Lton Giutuet (Compt. rend., 1912, 
155, 1512—1514. Compare A., 1905, ii, 168).—A study of the 
influence of nickel when added to certain brasses. It is found that 
the addition of nickel considerably improves their mechanical proper- 
ties and gives them a “fictitious” proportion of zine considerably 
higher than their real proportion (compare A., 1906, ii, 357). 

W. G. 


Constitution of Aluminates. Epwarp G. Manin, D. C. 
IncraHamM, and O. J. Stewart (J. Amer. Chem. Soc., 1913, 35, 
30—39).—The solubility of aluminium hydroxide in alkali hydroxide 
solutions and the existence of minerals containing the oxides of 
alumivium and certain other metals in apparently coustant proportions 
have led to the hypothesis that aluminium hydroxide is amphoteric. 
Most of the investigations on the aluminates have been directed to the 
determination of their formule, and have given varying results; they 
have also shown that the quantitative relations between the alkali 
metal and aluminium differ according to the method of preparing the 
solution. In view of these facts the present work was undertaken in 
order to ascertain whether the solubility of aluminium hydroxide in 
alkali hydroxides is not due rather to its colloidal properties than to its 
amphoteric character. 

Measurements of the heat of solution of aluminium hydroxide in 
solution of sodium hydroxide, a quantitative study of the action of 
ammonium nitrate on a solution of sodium aluminate, and observations 
on the behaviour of sodium aluminate on electrolysis have been made, 
The results indicate that the solubility of aluminium hydroxide in 
alkali hydroxide solutions depends very largely on its colloidal proper- 
ties, and that it is doubtful whether aluminates have any existence as 
definite salts. E. G. 


The Heusler Ferromagnetic Alloys of Manganese. FriepRicH 
HEvsuER (Zeitsch. anyew. Chem., 1912, 25, 2651—2653).—A claim for 
priority against Wedekind (this vol., ii, 55). C. H. D. 


The Formation of Nitrogen Oxides by Heating Manganese 
Dioxide in Air. Pau Askenasy and E. L. Rinyr (Zeitsch. Hlektro- 
chem., 1913, 19, 23—32).—The statement made by Odier (J. phys. 
chim., 1798, 464) that oxides of nitrogen are produced when manganese 
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dioxide is heated in oxygen is investigated. The authors heated 
natural and artificial manganese dioxide in a current of air at various 
temperatures. It was found that very small quantities of oxides of 
nitrogen were evolved, which never amounted to more than 0°2 mg. 
nitric oxide from 10 grams of manganese oxide. The oxides made 
their appearance at 280°, but on heating for several hours ceased to be 
formed. On raising the temperature, a fresh quantity was produced. 
Above 700° no oxide could be obtained. The authors draw the con- 
clusion that the oxides of nitrogen are not formed from atmospheric 
nitrogen, since the same results could be obtained by substituting 
a current of carbon dioxide for that of air. They are of the opinion 
that the nitrogen is furnished by the manganese dioxide, which 


probably contains a nitrogen compound to the extent of 0°002%. 
J. F.S. 


The Passive State of Iron. James MacLerop-Brown (Chem. 
News, 1913, 107, 15).—It is frequently asserted that, if part of an iron 
nail or wire is rendered passive, the remainder of the nail or wire also 
assumes this state. That this is not so may be shown as follows: An 
iron nail, three inches long, is immersed to a depth of one inch in con- 
centrated nitric acid. The nail is allowed to drain, and the other end 
immersed to a depth of one inch in dilute nitric acid, when it will be 
found to be active; the passive end remains passive. If the nail is 
lowered into the dilute nitric acid, passive end first, the whole of it 
becomes passive after a short time. 

Other experiments are described in which it is shown that when a 
passive iron nail is connected by means of a platinum or copper wire 
to a nail of ordinary iron, the two nails being immersed in dilute nitric 
acid, that part of the ordinary iron which dips into the nitric acid 
becomes passive after a short time, the passivity being produced by 
anodic polarisation. 

The author considers that the passive state is conditioned by some 


definite arrangement of the particles at the surface of the iron. 
2 & P, 


Equilibria in Quaternary Systems. VI. Quaternary Alloys 
of Iron, Nickel, Manganese, and Copper. Nicota Parravano 
(Gazzetta, 1912, 42, ii, 559—609. Compare A., 1912, ii, 1175; this 
vol., ii, 33, 55, 58).—In the present paper, which does not lend itself 
to abstraction, the author summarises the results which he has already 
obtained (loc. cit.) in the thermal study of the binary and ternary 
systems included in the above quaternary system, and referring toa 
former theoretical discussion of quaternary systems (this vol., ii, 
33), he establishes theoretically the characteristics which should 
be displayed by this quaternary system. The experimental part, which 
isaccompanied by numerous tables, diagrams, and photomicrographs, 
gives the results of the experimental verification of these theoretical 
previsions, R. V.§. 


Determination of the Atomic Weight of Uranium. WIttiam 
CicHsNER DE Coninck (Compt. rend., 1912, 155, 1511—1512).—A 
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determination of the atomic weight of uranium by ignition of 
anhydrous uranyl oxalate, and weighing the residual uranium dioxide. 
The mean of seven determinations gives the value 2384 for the atomic 
weight of uranium. W.G. 


The Oxides of Uranium. Writiam (icusner pe Coninck and 
AtBeRT. Raynaup (Bull. Soc. chim., 1912, [iv], 11, 1037—1038).— 
When uranium formate, covered with a layer of methyl alcohol, is 
exposed to the action of diffused daylight for three months, uranous 
oxide (UO,) is deposited and formic acid formed. 

When uranous oxide is heated in the air to a bright red heat, the 
oxide U,O,, is produced. 2. &. %. 


The Basicity of the Tungsto-acids. Hippotyte Copaux 
(Compt. rend., 1913, 156, 71—75. Compare Ann. Chim. Phys., 1912, 
[vii], 25, 22).—The author has determined the conductivity of acids 
of the type of phosphotungstic acid in very dilute solutions, and from 
his results deduced the basicity of the acids. Silicotungstic acid is 
tetrabasic, and even at high orders of dilution is practically 
unhydrolysed. Its isomeride, tungstosilicic acid, and its isomorph, 
silicomolybdic acid, are also tetrabasic and not hydrolysed on dilution. 
Borotungstic acid is pentabasic, this being in agreement with its 
known sodium, barium, and cadmium salts. Metatungstic acid is 
hexabasic, but is appreciably hydrolysed in very dilute solutions. 
Phosphotungstic acid is freely hydrolysed on dilution, and whilst the 
composition of its ordinary salts and its analogy to other acids 
point to its being tribasic, the conductivity seems to reach a limit for 
a basicity of five. Phosphomolybdic acid is tribasic, but in 
moderately dilute solutions gives values for a _ tetrabasic acid, 
seemingly due to hydrolysis of the acid yielding two dibasic acids, 
which the author suggests is represented by the equation : 

H,| P(Mo,0,),H,]+2H,0 = H,[P(Mo,0,),(OH),H,] + H,Mo,0,. 

In general, the composition of the soluble salts of strong bases is a 
criterion of the basicity of tungsto- and molybdo-acids, and the value 
so obtained is in accord with that obtained by conductivity methods. 


Disagreement is a sign of hydrolysis of the acid on dilution. 
W. G. 


The System Tin. Anpreas Smits and H. L. pe Leeuw (Proce. 
K. Akad. Wetensch. Amsterdam, 1912, 15, 676—681).---The probable 
existence of a transition point for tin in the neighbourhood of 200° is 
indicated by a number of observations, and in particular by the 
experiments of Werigin, Lewkojev, and Tammann (Ann. Physik, 1903, 
[iv], 10, 147) on the rate of flow of tin under pressure. 

The fact that Cohen and Goldschmidt (A., 1905, ii, 168) obtained 
no evidence of the existence of the transition point in dilatometric 
experiments is now shown to be due in all probability to the slowness 
with which the change in question takes place, and new observations 
with a dilatometer are recorded which indicate that the temperature 
of the reversible change tetragonal tin — rhombic tin is 202°8°. Small 
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quantities of mercury act as a catalyst, but at the same time the 
transition temperature is depressed 

In the presence of 0°12 and 0°22% of mercury, the temperatures 
obtained by the dilatometric method were 173° and 151° respectively. 
The occurrence of this change at 202°8° accounts for the brittleness 
developed when tin is heated to about 2''0° 

The transition temperature of 170° deduced by Cohen and 
Goldschmidt from the flow experiments referred to above, is based on 
an erroneous interpretation of the data in question, there being no 
evidence whatever for the occurrence of any change at this tempera- 
ture. H. M. D. 


The System Tin-Iodine. H. S. van Kiooster (Zeitsch. anorg. 
Chem., 1912, '79, 223-229. Compare Reinders and de Lange, this 
vol., ii, 60).—Stannous iodide, Sul,, m. p. 321°, is practically im- 
miscible with molten tin at 400°. Stannic iodide, SnI,, m. p. 143°, 
mixes in all proportions with iodine, the eutectic point being at 
12 atomic % of tin and 76°. Stannous iodide is only slowly formed 
from its components, even at 440° in a sealed tube. 

Stannous iodide crystallises in ruby-red needles, Di} 5:21. Crystallo- 
graphic measurement~ [by F. M. Jaeger] show that the crystals are 
monoclinic, a:¢=1:0°5911, B=82°55”. C. H. D. 


Thorium Compounds. Franz Hatta (Zeitsch. anorg. Chem., 1912, 
79, 260—262).—A mixture of anhydrous thorium sulphate and 
magnesium carbonate wi'h a little water yields a sandy precipitate of 
basic thorium sulphate, ThOSO,,5H,O. The same salt is obtained as a 
flocculent precipitate by the action of magnesium sulphate on a 
boiling solution of thorium sulphate or nitrate. The titration of 
thorium nitrate with potassium hydroxide and phenolphthalein is 
complete when 3:5 mols. KOH are present for 1 atom Th. With the 
basic sulphate the hydrolysis proceeds to the same stage : 

ThOSO, : KOH = 1 : 1°75. 
It is not possible to wash thorium hydroxide free from sulphate by 
means of dilute ammonia. 

The addition of ammonium carbonate to a mixed solution of 
magnesium chloride and thorium nitrate yields a transparent emulsion, 
the globules of which change to a hard glass on drying. Magnesium 
hydroxide and thorium sulphate, or magnesium sulphate and thorium 
hydroxide, yield an opalescent jelly. C. H. D. 


The Preparation of Metallic Vanadium. III. WutyHetm 
Pranptt and Hermann Manz (Zeitsch. anorg. Chem., 1912, 79, 
209—222. Compare A., 1909, ii, 1022; 1910, ii, 1075) —The 
vanadium obtained by Ruff and Martin (A., 1912, ii, 166) by heating 
the trioxide with carbon in an electric vacuum furnace is only 
apparently purer than that obtained by the aluminothermic process, 
the slag which is always present having been deducted in the course 
of Ruff’s analyses. 

The addition of calcium fluoride in the aluminothermic process is 
not essential. Vanadium pentoxide gives better results than the 
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trioxide, the higher temperature obtained favouring the elimination 
of slag. The presence of alkali is harmful, as alkali vanadate passes 
into the slag, and an excess of aluminium remains. The attempt has 
been made to remove oxygen from the product by the addition of 
vanadium hydride, prepared by heating electrolytically disintegrated 
vanadium in hydrogen at 1000° (Muthmann, Weiss, and Riedelbauch, 
A., 1907, ii, 781), but a hydride has not been obtained, the increase in 
weight being due merely to combination with oxygen and nitrogen. 
The reduction of vanadium trichloride with sodium in slight excess 
also yields a product containing about 96% of metal. Aluminothermic 
vanadium (95%) has D,. 5-987, and 96% metal from the chloride and 
sodium has D,, 5°819. C. H. D. 


The Annealing of Coinage Alloys. Tomas K. Ross (J. Jnst. 
Metals, 1912, 8, 86—125).—The softening of metals and alloys 
hardened by mechanical treatment takes place at any given tempera- 
ture at first rapidly and then more slowly, but at temperatures 
approaching the melting point it is almost instantaneous. The change 
is accompanied by recrystallisation. The formation of new crystals, 
at 200° in the case of gold, is too rapid to be accounted for by diffusion. 
The softening is accompanied by expansion, which is greater in alloys 
than in pure metals. 


Condition of Gold in Gold Quartz. P. P. von Wermarn (Zeiisch. 
Chem. Ind, Kolloide, 1912, 11. 287—290).—If 0:1 to 1% solutions of 
sodium auric chloride and sodium silicate are mixed, a clear solution 
is obtained, which gradually develops a reddish colour, and this changes 
slowly and finally becomes blue. Coagulation commences after 
several months, and the microscopic examination of the coagulum has 
shown a close similarity in structure with that presented by the gold 
in auriferous quartz. H. M. D. 


Some Anomalies Observed in the Assay of Platinum 
Ores from Ural. H. C. Houtz (Ann. Chim. Phys., 1912, 27, 
559—566).—The process employed is briefly as follows: the mineral 
is treated with agua regia, which leaves a residue composed of sand 
and a compound of osmium and iridium. The solution is evaporated 
to dryness, the residue treated with hydrochloric acid, and again 
evaporated and dried at 130° to reduce the iridium chloride to the 
ous-state. After dissolving in water, the platinum is precipitated 
quantitatively by addition of excess of ammonium chloride, and from 
the filtrate the other metals (iron excepted) are then precipitated 
by adding a little hydrochloric acid and a sufficiency of pure zine. 

After weighing, the deposit (“ blacks ”) is treated with dilute nitric 
acid (1:1), which dissolves the palladium and copper. From this solu- 
tion the palladium is precipitated by means of mercuric cyanide; the 
excess of mercury is got rid of by ignition, preferably after evapora- 
tion with hydrochloric acid, and the copper precipitated finally as 
copper thiocyanate. Now, on applying the process to a mixture of the 
chlorides of platinum, iridium, palladium, rhodium, and copper, the 
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results were quite satisfactory, but when assaying the ‘‘ Ural ore” the 
following anomalies were observed. 

(1) The “blacks” are not totally dissolved by the nitric acid. (2) The 
copper oxide (after expelling the excess of mercury) is not completely 
soluble in hydrochloric acid. (3) The filtrate from the copper thio- 
cyanate is yellow, and givesa dark precipitate on addition of zinc. From 
further experiments it seems that: (a) The oxide of this mysterious 
substance is insoluble in hydrochloric, nitric, nitrohydrochloric, and 
sulphuric acid. (b) The oxide dissolves in aqueous sodium hydroxide 
with a yellow colour. This solution remains bright yellow on adding 
hydrochloric acid, and does not react with potassium iodide ; stannous 
chloride decolorises it. (c) When fused with oxidising mixture the 
oxide is not attacked and a colourless mass is obtained. (d) The dark 
product (3) is reduced to metal by ignition in a current of hydrogen, 
with slight loss in weight. (¢) The metal is dissolved by melting with 
potassium hydrogen sulphate, yielding a brownish-red mass which does 
not give a white turbidity with water (absence of rhodium). (/) It is 
soluble in nitric acid, and its hydrochloric acid solution is not precipi- 
tated by ammonium chloride. 

These properties taken in conjunction with similar experiences of 
other writers lead the author to believe that another unidentified 


element is present in the Ural ore. L. DE K. 


Mineralogical Chemistry. 


The Native Elements of the Earth’s Crust. Vuapimir I. 
Vernapski (Centr. Min., 1912, 758—765).—The author reproduces 
with some modifications and extensions a table from his recent Russian 
treatise on mineralogy (Opuit Opisatelnot Mineralogii, part I, St. Peters- 
burg, 1208). The main headings in this table are: (I) Solid crystalline 
chemical elements, A, metals, B, metalloids; (I!) solid colloidal ele- 
ments ; (IJ1) fluid elements; (1V) gaseous elements. By including 
such modifications and combinations as a-, B-, and y-ferrite, a- and 
8-ferroplatinum, bismuth-gold, etc., this list is extended to 106 
minerals found in the state of native elements. The following 
forty-seven chemical elements as such occur native: Ag, Ar, As, Au, 
Bi, Br, C, Cd, Ci, Co, Cr, Cu, Fe, H, He, Hg, Ir, I, K 2, Kr, Mo, N, 
Nat, Ne, Ni, Nt, O, Os, P?, Pb, Pd, Pt, Ra?, Ru, 8, Sb, Se, Si?, Sn, 
Ta, Te, Tl, Zn, Xe, thorium emanation and actinium emanation. 

L. J. 8. 


Optical Investigation of Ural Naphtha. Micuarn A. Rakuzin 
(J: Russ. Phys. Chem. Soc., 1912, 44, 1737—1738).—A sample of 
naphtha from Dos-Sor, D! 0°8754, showed distinct dichroism, had a 
carbonisation constant (K) in benzene (200 mm.) of 3°75—4%, and 
yielded distillates which were in al] cases inactive. The naphtha is 
regarded as a perfect natural filter-distillate, and the lack of dis- 


tiliate below 150° indicates communication with the atmosphere. 
Ss. &. 3. 
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White Sublimates of the Volcano Chinyero (Canaries). ANGEL 
DEL Campo (Anal. Fis. Quim., 1912, 10, 431—449).—The sublimates 
arising from the eruption of November, 1909, are pale yellow, or pure 
white, crystalline masses interspersed with specks of lava, and consist 
of ammonium chloride (96°20%), ammonium fluoride (2°45%), ferrous 
chloride (0°25%), and chlorides of magnesium, aluminium, ete. (0°70%). 
Spectrographic examination revealed traces of tin, lead, silver, 
titanium, manganese, sodium, and, perhaps, tantalum. G. D. L. 


An Aluminium Arsenate from Utah. Frank W. CLARKE 
(J. Washington Acad. Sci., 1912, 2, 516—518).—A white, amorphous 
mineral found with orpiment in the Sunshine mine, Mercur district, 
Utah, gave (anal. by W. F. Hillebrand) : 


Si0,. Al,O;. FeO, CaO. S10. MgO. (K,Na),0. As,0O;. 
7°08 26°46 0°64 10°29 2°10 trace 0:12 33°82 
P,O;. SO; CO, F. Cl. H,O. Total. 
0°94 0°27 0°88 0°21 trace 17°23 100°04 


Of the water, 322% is lost at 110°, and the remainder below 
redness, Deducting silica, strontianite, and gypsum, these results 
correspond with 3(Al0,H,),4s0,,3H,O + Ca,(AsO,), or with 

Ca,(Al0,H,),(AsO,).,9H,O. 
Whether the substance is to be regarded as a simple mineral or as 
a mixture of liskeardite [(AlO,H,),AsO,,5H,O] and __berzeliite 
[Ca,(AsO,),] is left undecided. L. J. 8. 


Preslite [=Tsumebite], a New Mineral from Tsumeb, 
German South-West Africa. Vosricu Rosicky (Zeitsch. Kryst. 
Min., 1912,51,521—526).—The mineral was observed in small, emerald- 
green crystals associated with chessylite, cerussite, calamine, and 
dolomite. The crystals are imperfectly developed, and appear to be 
orthorhombie (a:b:¢=0°977:1:0°879) with complex twinning ; 
D 6:09, H=33. A partial analysis by J. Frejka gave: 

PbO. CuO. P.O». H,0. 
65°09 11°97 10°26 not det. 


In a postscript it is admitted that this mineral is identical with the 
recently-described tsumebite of K. Busz (this vol., ii, 65). L. J.S. 


. Chemical Composition of the Haiiynite of the Albanian 
Hills. Nicota Parravano (Atti R. Accad. Lincei, 1912, [v], 21, 
ii, 631—633).—The mineral has the following composition : 


SiO, Al,0; CaO. NaO. K,0. SO, Cl. Total. 
82°18 27°11 10°26 16°34 0°08 14°10 0°31 100°31 


The total being arrived at by deducting 0°07 for oxygen replaced by 
chlorine. This analysis agrees with the “formula suggested by Brogger 
and Bickstrém (A., 1891, 25). R. V.S. 


Alunogen and Halotrichite. Jonannes Untie (Centr. Min., 1912, 
723—731, 766—776).—A review is given of the literature of these 
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minerals, and the following formule are considered as the most 
probable : alunogen, Al,5,0,.,16H,O ; halotrichite, FeAl,S,0,,,24H,0. 
A sample of “hair-salt” from a cave in the Waitopu valley in the 
Rotorua volcanic district, New Zealand, is yellowish-white and finely 
fibrous. Under the microscope it is seen to consist of a mixture of 
fibres of halotrichite (with oblique extinction of 38°, and m= 1°49) and 
scales of alunogen (n= 1°47). D 1°735—1'899. The following analysis 
corresponds with 48°30% alunogen, 41°98 halotrichite, with a little 
free sulphuric acid, etc. The material is soluble in water, and the 
insoluble residue consists of 0°70 sulphur, 4°15 silicates, 


Al,03. Fe,03. FeO. Na,0. K,0. SO. H,0. Insol. Total. 
11°59 1°24 3°26 0°86 0°53 85°43 42°43 4°85 100°19 


Microscopical examination of similar materials from other localities 
shows the frequent intermixture of alunogen and halotrichite, together 
often with some gypsum. L. J. S. 


Analysis of Garnet from Tavolato. G. Srrovicn (Ati R. 
Accad. Lincei, 1912,[v], 21, ii, 643—645 *).—T wo garnets analysed had 
the following compositions, respectively : 

SiO, TiO, Al,05. Fe,0;. FeO. CaO. MgO, Na,O. H,O. Total. 
I. 36°74 1:04 5°23 21°10 2°21 31°65 096 0°38 0°10 99°41 
II. 37°88 0°96 5°46 21°13 2:17 31°02 0°84 0°29 0°08 99°83 


These correspond with the accepted formula for the composition of this 
mineral). R. V.S. 


e 

Kragerite, a Rutile-bearing Rock from Krageroe, Norway. 
Tuomas L. Watson (Amer. J. Sci., 1912, liv], 34, 509—514).—This is 
a medium-grained rock of light colour and granitic texture, consisting 
mainly of felspar (albite-oligoclase, with some microcline and ortho- 
clase), much rutile, some quartz, and a little ilmenite. It is a rutile- 
bearing aplite, and was named kragerite by W. C. Brégger in 1904. 
Analysis I, by J. W. Watson, is of the rock, and Ill, by W. M. 
Thornton, of the rutile, D 2°225, isolated from it: 


Si0,. TiO,. Al,03. Fe,03. FeO. MgO. CaO. Na,O. K,0. H,O. P.O; S. Total. 
I. 50°52 25:00 13°98 0°49 0°16 0°34 1.05 6°18 1°00 0°50 trace 0°12 99°34 
tenes =- 68 «wo owe me US 


* Also Cr,03. 0°39 ; V05, 0°55. 
L. J. 8. 


Analytical Chemistry. 


Extraction Apparatus. Henry J. Cary-Curr (J. Ind. Eng. 
Chem., 1912, 4, 535).—This apparatus consists of a short metallic 
spiral-tube reflux condenser, the inlet aud outlet tubes of which project 
through a metal plate which serv«. the double purpose of a support for 


* and Gazzetta, 1913, 48, i, 36—38. 
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the condenser and a closure for the glass extraction flask. The flask 
is of somewhat conical form, with a long neck and flat bottom. A 
porcelain Gooch crucible is suspended from the condenser (in the neck 
of the flask) by means of platinum wire fastened into two holes bored 
on opposite sides of its upper rim, and in it is placed the material to 
be extracted. The whole apparatus is only six inches high and three 
inches wide. F, M. G, M: 


Alundum not Constant in Weight. E. B. Forzes (J. /nd. Eng. 
Chem., 1912, 4, 544—545).-—It is found that the porous earthenware 
material ‘‘alundum” in use for extraction vessels does not remain of 
constant weight when heated in contact with water; one of its 
constituents combines with water, forming a compound which is stable 
at 160°, but destroyed at considerably below 1000°, whilst a second 


factor, which results in a gain of weight, is also present. 
F. M. G. M. 


A Modification of the Frary Electrodynamic Stirring 
Device. J. M. Knore and W. R. Works (J. Jnd. Eng. Chem., 1912, 4, 
534).—The use of a solenoid in the rapid electrolytic estimation of 
metals has been proposed by Frary (A., 1908, ii, 68), and the essential 
improvement now described consists in putting the coil of the 
solenoid round an iron core, covering the top with a suitable material, 
and placing the beaker containing the electrolyte on it ; whilst the 
use of electrodes with bent stems fastened to a block which can be 


raised facilitates inspection during the course of the reaction. 
F. M. G. M. 


Apparatus for Testing Water by Measurement of its 
Electrical Conductivity. Lronarp Arcusurr (Analyst, 1912, 37, 
538—542).—The apparatus described is known as the Digby and 
Biggs’ “‘ Dionic” water-tester, and its usefulness depends on the fact 
that the conductivity of pure water is extremely small, whilst the 
presence of any sult, acid, or base, in solution at once increases the 
conductivity. The water to be tested is filled into a U-tube, the two 
electrodes being fitted into the tops of the two limbs respectively. 
The current is supplied by a hand-driven dynamo provided with a 
constant-speed friction clutch which maintaius a constant #.M./, of 
100 volts, The current passing through. the water is measured by 
a direct-reading conductivity meter. Boiled distilled water shows a 
conductivity of about 1:5; ,distilled water saturated with carbon 
dioxide, 44; Glasgow (Loch Katrine) water, 34; spring water of 
18°4 hardness, 552. The standard temperature of testing 1s 20°. The 
author gives results of many experiments, and mentions instances 
where the apparatus would be of practical use. W. PG. 


Colour Reactions of Hydrogen. Jos Grrat Pereira (Anal. Fis. 
Quim., 1912, 10, 370—381).—Hydrogen gas, rapidly at 80°, more 
slowly in the cold, produces a blue coloration on passiug into 2 c.c. of 
saturated phosphomolybdic acid, 1 c.c. of 1% paliadium chloride, and 
3 c.c. of water. In the cold the reaction is slower. With 2 c.c. of 
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10% sodium tungstate, 2 c.c. of glacial acetic acid, and 2 drops of 
palladium chloride, a blue colour is given similarly, and in both cases 
finely divided palladium is separated. 

The presence of much free strong acid, the use of a saturated 
solution of phosphomolybdic acid, or the addition of too large a propor- 
tion of palladium all retard or reduce the intensity of the reaction. 

Carbon monoxide reduces less readily and does not give a pure blue 
coloration. G. D. L. 


Use of Selenic Acid in the Estimation of Bromine Associated 
with Chlorine in Haloid Salts. Frank A. Goocu and Puiuip L. 
BiuMENTHAL (Amer. J. Sct., 1913, [1v], 35, 54—62).—About 0:07 gram 
of the mixed salt is distilled in an atmosphere of carbon dioxide with 
30 c.c. of water aud 5 c.c. of 40% selenic acid, or a mixture of 1°8 grams 
of sodium selenate and 3 c.c. of dilute sulphuric acid (1:1). The 
vapours are conducted into a relay flask containing 2°5 c.c. of selenic 
acid and 10—15 c.c. of water, or 0°2—0°3 gram of the selenate and 
1—2 c.c. of the dilute sulphuric acid ; this flask is placed in an oil-bath 
heated at 110—115°. The vapour is then absorbed in a special 
receiver containing 4 grams of potassium iodide dissolved in 250 c.c. of 
slightly acid water and surrounded by cold water. 

When the liquid in the distilling flask has boiled down to about 
10—15 c.c., the boiling is stopped, and a moderately strong current of 
carbon dioxide passed to prevent regurgitation. 

The iodine liberated by the bromine set free is then titrated as 
usual, L. de K. 


Preparation of Selenic Acid and Sodium Selenate Used 
in the Estimation of Bromine in Haloid Salts Puiie Lee 
Biumentuat (Amer. J. Sci., 1913, [iv], 35, 93—96).—Selenic acid is 
best prepared by oxidising selenium dioxide with nitric acid and 
potassium bromate. After the bromine liberated has been completely 
expelled, the solution is made slightly ammoniacal, and precipitated at 
boiling heat with barium chloride. The precipitate when heated with 
a calculated amount of sulphuric acid yields selenic acid. Sodium 
selenate may be prepared by mixing 1 part of selenium with 5 
parts of sodium peroxide, and heating this, by degrees, in a nickel 
crucible. The mass is dissolved in water, evaporated to a pasty 
condition, and most of the sodium hydroxide removed by extraction 
with alcohol. The residue, consisting of sodium selenate and carbonate, 
is dissolved in water and carefully neutralised with sulphuric acid; on 
evaporation, sodium sulphate crystallises first, then a mixture of this 
with sodium selenate, which after being dried at 108° is then tested as 
to its true selenate content. 

The salt may also be prepared by fusing barium selenate with an 
insufficiency of sodium carbonate and recrystallising the product from 
water. L. pe K. 


Oxygen in Brass. Tuomas Turner (J. Jnst, Metals, 1912, 8, 
248—257).—It is not possible to estimate oxygen accurately in brass 
by heating in a current of hydrogen. Some zinc is always reduced, 
volatilised, and again oxidised at a lower temperature by the water 
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vapour, which thus does not reach the drying tube. This effect is also 


observed when hydrogen is passed over zinc oxide at 1000°. 
C. H. D. 


Comparison of Some Methods for the Estimation of Sul- 
phur in Vulcanised Caoutchouc, with Especial Reference to 
Hiectrolytic Oxidation. Davin Spence and J. Youne (J. Ind. 
Eng. Chem., 1912, 4, 413—416).—As a result of the comparison of 
numerous methods for estimating combined sulphur in caoutchouc with 
a standard Carius method, a modification of the electrolytic oxidation 
method introduced by Gasparini (A., 1907, ii, 650) is advocated as 
being exceedingly accurate, simple, and rapid. 

About 0°5 gram of the sample in a 200 c.c. beaker is covered with 
nitric acid (D 1:4), and gently warmed until solution is complete ; 
about 30 c.c. of nitric acid (D 1‘5) are added, and a current of about 
3 amperes with a potential of 6—8 volts passed through the solution 
between electrodes of platinum foil until oxidation is complete (one to 
four hours). 

A diagram of the electrical connexions is given, and the further 
simplification by introducing a subsequent volumetric process (Pennock 
and Morton, A., 1904, ii, 206) for estimating the sulphur is discussed 
in the original. F. M. G. M. 


Estimation of Sulphurous Acid in Sugar Cane and Beetroot 
Products. Henri Peiiet (Bull. Assuc. chim. Sucr. Dist., 1912, 30, 
337—338).—The apparatus described for the estimation of sulphurous 
acid in sugar products consists essentially of a cylinder be:ring marks 
which indicate the quantity of sugar solution to be tuken for the 
estimation, the volume of acid, etc., to be added for neutralisation, the 
quantity of indicator, and the volume of standard iodine solution 
required to oxidise the sulphurous acid. w. oo 


Estimation of Nitrites in Water. Maurice Duyk (Ann. Chim. 
anal., 1912, 1'7, 445—447).—One hundred c.c. of the water are aciditied 
with 20 ¢.c. of 10% hydrochloric acid, 4 grams of potassium hydrogen 
carbonate are added in small quantities at a time, a crystal of potass- 
ium iodide is then introduced, and, after the further addition of 
1 gram of potassium hydrogen carbonate, the liberated iodine is 
titrated with thiosulphate solution, The addition of the potassium 
hydrogen carbonate is for the purpose of expelling air from the water 
and vessel in which the experiment is carried out ; the liberated nitric 
oxide is also expelled, and there is, therefore, no risk of the latter 


combining with oxygen and reacting further with the potassium 
iodide. W. P.S. 


Detection of Nitric Acid in Presence of Nitrous Acid. 
V. N. Ivanov (J. Russ. Phys. Chem. Soc., 1912, 44, 1772—1775*).—As 
little as 0-00U1 gram of nitric acid may be detected in presence of 
one hundred times as much nitrous acid by the blue coloration which 
it yields with a quadrivalent iridium compound. The reagent may be 
prepared conveniently from 0°U25 gram of iridium in the form of 


x * and Chem. Zeit., 1913, 37, 157. 
VOL. CLV. ii. 1] 
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iridichloride or dioxide, which is dissolved in 3—5 c.c, of water, 100 c.c. 
of concentrated sulphuric acid (98—99%) being then added to the solu- 
tion with constant stirring. The liquid is heated to boiling to de- 
colorise it, and when cold is stored in a well-stoppered bottle. It 
should contain 96—96°5% of sulphuric acid. 

To make a test, 5 c.c. of the reagent are heated to incipient boiling, 
and the substance to be tested, which must be in the solid state, 
quickly added. If, for example, a water is to be examined, it is first 
evaporated to dryness with a slight excess of alkali. The test-tube is 
not heated while the substance is being added, owing to the danger of 
converting the nitrous acid into nitric acid ; on the other hand, if the 
reagent is insufficiently heated, a yellow and not a blue coloration is 
obtained. 

With a large amount of nitrous acid, a coloration may appear 
after a time as a result of the reaction between nitrogen peroxide and 
water-vapour: N,O,+H,O=HNO,+HNO,. By means of a tube 
fitted with a ground stopper and with two side-tubes for the passage of 
a current of carbon dioxide, the gas formed is rapidly removed and 
satisfactory results are obtained. z. Ei. P. 


Analysis of Mixtures of Nitric Acid, Carbamide, and Water. 
A. Massink (Chem. Weekblad, 1912, 9, 1000—1002).—To estimate 
nitric acid in presence of carbamide, the author titrates with potassium 
hydroxide and methyl-orange. The carbamide is estimated by evapo- 
rating the neutralised liquid to dryness, removing the last traces of 
water by repeated evaporation with 96% alcohol, and weighing the 
residual carbamide and potassium nitrate. The amount of nitrate 
present in the mixture is calculated from the volume of alkali 


employed in the titration. The method is rapid and accurate. 
A. J. W. 


Detection and Estimation of Free White Phosphorus in 
Phosphorus Sesquisulphide. THEoPHILeE ScHLa@sinG, jun, (Compt. 
rend., 1912, 155, 1461—1464).—The phosphorus sesquisulphide is 
shaken for several minutes with sufficient light petroleum (b. p. < 45°) 
to dissolve any free phosphorus present, the liquid quickly filtered, and 
an aliquot portion taken and quickly evaporated in a vacuum at 15—20°. 
The residue is oxidised with nitric acid, and the sulphur and phosphorus 
estimated according to Berger’s method (compare A., 1907, ii, 129). 
In order simply to detect the presence of phosphorus, the residue, after 
evaporating off the petroleum, is shaken with some fine sand in a flask 
in the dark and carefully examined for any phosphorescent glow, which 
is given by minute traces of free phosphorus. 


Reduction of Manganese Dioxide by Nitrous Acid. Applica- 
tion of this Reaction in the Estimation of Phosphorus in 
Iron and Steel without Separation of Silicon. Evucen R. E. 
MULLER (Chem. Zett., 1912, 36, 1490).—A slight modification of the 
author’s process described previously (A., 1911, ii, 1132). 

Instead of reducing the manganese dioxide formed by means of 
sodium peroxide, 0°5 c.c. of absolute alcohol and 1 c.c. of 10% sodium 
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nitrite are added, which causes the liquid rapidly to clear. After 
adding 1 c.c. of ammonia and boiling for a short time, the solution is 
ready for the molybdate precipitation. L. pe K. 


The Estimation of Phosphorus in Lecithin. Pau, FreunpLEer 
(Bull. Soc. chim., 1912, [iv], 11, 1041—1043).—Two to three grams of 
lecithin are heated with 50 c.c. of fuming nitric acid in a 500 c.c. flask 
on a water-bath. After two to three hours the reaction stops; 
25—30 c.c. of water are then added, and 25—35 grams of finely 
powdered permanganate in portions of one gram at atime. Whenthe 
oxidation is complete, the solution is diluted to 150—200 c.c., the 
manganese dioxide dissolved with sodium nitrite, and the whole 
evaporated to a syrup to expel the excess of acid. The phosphorus 
is then precipitated, without it being necessary to filter the liquid, 
with ammonium molybdate in the presence of ammonium nitrate, and 
estimated in the usual way. The method is accurate and preferable 
to that described by Bordas (A., 1902, ii, 587). ZT. & F. 


Accurate Volumetric Estimation of Phosphoric Acid in 
Phosphate Rock. Joun G. Farrcnitp (J. Jnd. Eng. Chem., 1912, 
4, 520—522).—A modification of Pemberton’s (Pharm. Zentr.-h., 1911, 
50, 1288) method of estimating phosphoric acid by titration with alkali 
hydroxide in which Sutton’s (Volumetric Analysis) suggestion of first 
precipitating the phosphoric acid with barium chloride is carried out. 
This method is claimed to be accurate and very rapid, as, after 
allowing twenty minutes for the solution of the rock, about one hour is 
needed to finish the experiment. F. M. G. M. 


Use of “ Activated” Aluminium in the Detection of Arsenic. 
Emite Kouy-Asrest (Ann. Falsif., 1912, 5, 384—388. Compare A., 
1912, ii, 768).—The hydrogen required in the Marsh test for the 
detection of arsenic may be obtained by the action of water on 
activated aluminium foil, and the following method of carrying out 
the test is recommended: Four grams of aluminium foil in small 
pieces are cleaned with nitric acid, and then immersed for three or 
four minutes in 25 c.c. of a 1% mercuric chloride solution. The 
pieces of foil are now washed with water and introduced, together 
with 220 c.c. of water, into the flask of the Marsh apparatus. At 
the end of about two hours, the solution to be tested for arsenic 
is added; the latter solution should be neutral in reaction and 
measure about 20 c.c. W. FP. @, 


Detection and Hstimation of Arsenic in the Earth of a 
Cemetery. Gino Zuccari (Gazzetta, 1912, 42, ii, 633—638).—In 
view of the fact that in cases of suspected poisoning it has been 
suggested that arsenic may have reached a corpse from the soil of the 
cemetery in which it was buried, the author has made experiments on 
the soil of a cemetery known to contain arsenic. From samples of the 
soil, extracts were made with water, aqueous ammonia (1%), aqueous 
sodium carbonate (1%), and sulphuric acid. In all these extracts small 
quantities of arsenic could be detected by Bressanin’s method (Aéti R. 
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Ist. Ven. S. L. A., 1911, 70, 951), the organic matter being previously 
removed by Breteau’ s method (A., 1911, ii, 226). * R. V.8. 


Estimation of Arsenic in Pyrites. E. Scuiirmann and WILHELM 
B6rrcHEr (Chem. Zeit., 1913, 37, {9 —51).—Three grams of the sample 
are heated in a reflux apparatus with 12 grams of chromic acid and 
30 c.c. of dilute sulphuric acid (1:1) for four hours at boiling heat. 
When cold, 50 c.c. of water are added, and then 1'1 gram of cuprous 
chloride. After further addition of two grams of potassium bromide 
and 100 c.c. of fuming hydrochloric acid, the arsenic is distilled off in 
a current of hydrogen chloride and collected in an Erlenmeyer flask 
containing 150 c.c. of water and cooled by means of ice and salt. 
When two-thirds of the liquid has distilled over, the arsenic has 
generally passed over completely. This reduction with cuprous 
chloride is preferable to the use of sulphur dioxide. 

The arsenic is now precipitated as sulphide by means of hydrogen 
sulphide, This is then converted in the usual manner into silver 
arsenate. To effect complete precipitation, the authors add a little 
ammonium acetate so as to remove free nitric acid, or the sulphide 
may be converted into arsenious acid, which is then titrated with 
iodine. L. ve K. 


Phenolphthalein as a Double Indicator in the Estimation of 
Carbon in Castings, Steel, and Alloys by Direct Combustion. 
P. Bres (Mon. Sci., 1912, [v], 2, 501—502).—The carbon dioxide 
obtained in the ordinary combustion process is absorbed in a U-tube, 
one limb of which is filled with a mixture consisting of soda-lime, 
80 grams, sawdust, 20 grams, potassium hydroxide solution, D 1:18, 
20 c.c.,and phenolphthalein, 0°3 gram. This mixture is colourless, 
but a red coloration develops as the carbon dioxide is absorbed by the 
soda-lime, and the course of the absorption may thus be observed. 
The other limb of the U-tube is filled with calcium chloride to prevent 
loss of moisture from the first limb. Any escape of unabsorbed carbon 
dioxide may be detected by subsequently passing the gases through a 
solution containing 1 part per 100,000 of potassium hydroxide and 
a small quantity of phenolphthalein; 10 cc. of this solution are 
decolorised by as little as 0-0002 gram of carbon dioxide. 

W. FP. &. 


Phenolphthalein as an Indicator of the Presence of Sodium 
Carbonate in Sodium Hydrogen Carbonate. R. RicurTer. 
(Pharm. Zeit., 1912, 57, 998—999).—According to the author, phenol- 
phthalein is an untrustworthy indicator for the detection of sodium 
carbonate in sodium hydrogen carbonate, as the latter itself exhibits 
an alkaline reaction when the indicator is concentrated. At the same 
time, the presence of less than 4% of the normal carbonate in the 
hydrogen carbonate does not produce a pink coloration when the 
solution of the salt is treated with a small quantity of phenolphthalein 
(0:2 c.c. of a 0°05% solution). W.P.S. 


ANALYTICAL CHEMISTRY. ii. 153 


The Use of Potassium Palmitate in Water Analysis. ~ Cart 
J. Buacuer, P. Grinpere, and M, Kissa (Chem. Zeit., 1913, 3'7,56—58). 
—When potassium stearate is used in water analysis (compare Blacher 
and Jacoby, A., 1908, ii, 897), certain side reactions occur which are 
objectionable. The authors consequently recommend the use of potass- 
ium palmitate, and give the following directions for determining the 
temporary and permanent hardness of water. The carbonates are first 
titrated with W/10-hydrochloric acid, using dimethylaminoazobenzene 
as indicator, the carbon dioxide being removed by a current of air. 
The slight excess of acid is then neutralised with .V/10-alcoholic 
potassium hydroxide, using phenolphthalein as indicator, and the total 
hardness is determined by titrating with 1V/10-potassium palmitate 
until the liquid turns decidedly red. When the water contains salts 
of weak acids, the neutral points of the two indicators are divergent, 
and the number of c.c. of alcoholic potassium hydroxide used give a 
measure of the content of the water with respect to these weak acids. 

The estimations of sulphates and magnesium are carried out in a 
manner similar to that described for potassium stearate (loc. cit.). 


2. & %. 


Quantitative Separation of Calcium and Strontium. Ramdén 
Liorp y GamBoa (Anal. Fis. Quim., 1912, 10, 389—394).—In the 
author’s experience the indirect method of estimation by precipitation 
of the oxalates, conversion into carbonates, and determination of 
carbonic anhydride, yields more accurate results than either of the 
direct separations, by means of the nitrates with ether-alcohol or by 
means of ammonium sulphate. G. D. L. 


Qualitative Separation of Barium, Strontium, and Calcium. 
J. L. M. van per Horn van ven Bos (Chem. Weekblad, 1912, 9, 
1002—1003. Compare ibid., 5).—To detect barium, strontium, and 
calcium, the mixed carbonates are dissolved in dilute acetic acid, the 
solution boiled to expel carbon dioxide, and diluted with water. 
Ammonium acetate is added, any precipitate formed being filtered off, 
and the barium precipitated quantitatively by addition of ammonium 
dichromate to the boiling solution. The cold filtrate is made slightly 
ammoniacal, and the strontium chromate precipitated by addition of 
96% alcohol. The presence of calcium in the filtrate can be detected 
by addition of ammonium oxalate. The method is rapid and accurate, 
and can also be applied to the quantitative separation of the metals. 

A. J. W. 


Estimation of Lead in Tin. L. Vannier (Ann. Falsif., 1912, 
5, 477—478).—For the estimation of small quantities of lead in tin 
it is recommended that exactly 1 gram of the metal be dissolved in 
nitric acid, and the metastannic acid separated in the usual way. The 
filtrate from the metastannic acid is then diluted to 200 ec. and 
20 c.c. of this solution are treated with 1 c.c. of a 40% potassium 
iodide solution. If less than 0'5% of lead is present in the metal, the 
mixture will remain clear; 0°6% of lead will cause a precipitatesof 
lead iodide to separate within five minutes, whilst 0°8% yields, a 
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large quantity of precipitate. The quantity of lead may be estimated 
by comparison with solutions containing known amounts of lead. 


W. P.S. 


Use of Meyer’s Reagent. Umberto Pazienti (Boll. chim. farm., 
1912, 51, 661—666).—The author confirms the statement of Tixier 
(Bull. sci. pharm., 1910, 82), that the oxidation of phenolphthalin to 
phenolphthalein (which is the basis of the action of this reagent) is 
shown by water containing very slight traces of copper (one part in 
one million), but the reaction is entirely prevented by the addition of 
0:001 gram-mol. of hydrogen cyanide. The author suggests a possible 
mechanism for the reaction with copper salts, which is apparently an 
example of catalysis involving the formation of intermediate substances. 
The sensitiveness of the reagent towards copper salts depends on 
circumstances: 0:01—0°001% of copper sulphate causes almost 
instantaneous oxidation of the phenolphthalin without the intervention 
of hydrogen peroxide, whilst when the solutions contain 0-0001— 
0:00001%, the oxidation is very slow unless hydrogen peroxide is 
added. The maximum dilution at which copper can be detected with 
the reagent (hydrogen peroxide being also added) is 0-000001%, and 
it is thus much more sensitive than other tests for copper. Manganese, 
cobalt, lead, iron, platinum, and various inorganic and organic com- 
pounds also affect the reagent, which was originally suggested as a 
test for blood. Discussing its value for the last-named purpose, the 
author is of opinion that it may be used to detect blood in urine, if the 
latter is first “‘defecated” to remove any substances which might 
interfere with it. R. V.S. 


A Case of Mercurial Poisoning, and the Estimation of 
Mercury in Textile Materials. Lorenzo L. Liuoyp and Watrter 
M. GarpnerR (J. Soc. Chem. Jnd., 1912, 31, 1109—1111).—Cases of 
mercurial poisoning having occurred recently amongst the operatives 
in a hat factory, the authors have investigated the matter and record 
the results obtained. The source of the mercury was not far to seek, 
since the great bulk of the rabbit and other fur constituting the raw 
material used in the manufacture of hats is treated with an acid 
solution of mercuric nitrate by the fur dealers. Although much of 
the mercury is removed in the processes which the furs undergo, 
considerable quantities remain in the finished product ; at the same 
time, portions of the mercury compounds volatilise during the opera- 
tions, and the vapours may be inhaled by the workers. A hat which 
had been in use for about twelve months was found to contain 
0:0015% of mercury. For the detection of mercury in textile materials, 
a portion of the latter is treated with dilute aqua regia, a slight excess 
of zinc dust is added, and the mixture is submitted to distillation with 
superheated steam at a temperature of 160°; the volatilised mercury 
is collected on a piece of copper gauze placed in the condenser. The 
gauze is then dried, and heated in a tube which is drawn out toa 
capillary, the mercury globules collecting in the latter being then 
identified by the iodine test. The quantity of mercury present may be 
estimated by extracting the material with dilute agua regia, rendering 
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the extract slightly alkaline by the addition of sodium hydroxide, 
precipitating the mercury as sulphide, and then adding acetic acid. 
The mercury sulphide is collected on a filter, washed with water and 
nitric acid, and dissolved in aqua regia. This solution is neutralised 
and treated with a solution containing 0°2 gram of potassium iodide, 
6 grams of sodium hydroxide, and 2 grams of ammonium chloride 
per 100 c.c., the coloration obtained being compared with that 
produced by known amounts of mercury. A kaolin filter for collecting 
the mercury sulphide is described. W. P.S. 


Estimation of Manganese by the Bismuthate Method. 
Harry F. V. Littte (Analyst, 1912, 37, 554—557).—The author 
records results which show that this method (compare A., 1902, ii, 107) 
is trustworthy in the case of both small and large amounts of man- 
ganese. The theoretical factor should be employed for calculating the 
quantity of manganese present, and the author prefers to dilute the 
oxidised solution, before titration, with an equal volume of 3% nitric 
acid. WW. eh 


The Estimation of Total Manganese in Soils. Ross A. 
GortNER aud Crayton O. Rost (J. Ind. Hng. Chem., 1912, 4, 
522—524).—It is found that the methods of Marshall (A., 1901, ii, 
359) and Walters (Chem. News, 1901, 84, 239), as described by 
Washington and Hillebrand (The Chemical Analysis of Rocks; and 
Bull. 422, U.S. Geol. Survey) for the estimation of manganese are 
not applicable to Nebraska soils, and the following modification is 
found to give accurate results. 

The soils are fused with sodium carbonate, the solution of the fused 
mass acidified with sulphuric acid, and oxidised with sodium bismuthate, 
thus converting the whole of the manganese into permanganic acid, 
which is then estimated colorimetrically by comparison with a 
standard solution of permanganic acid prepared by the reduction of 
potassium permanganate with sulphurous acid and _ subsequent 
re-oxidation with bismuthate. F. M. G. M. 


Manganese and Phosphoric Acid Content of Honeys. 
Artaur Gorttrretep (Pharm. Zentr.-h., 1912, 53, 1440—1443. Com- 
pare A., 1911, ii, 823).—The author has determined the amount of ash, 
and the phosphoric acid and manganese contained therein, of a number 
of honeys and honey substitutes and tabulated the results. These 
prove that the composition of the ash of honey differs widely, and this 
is particularly so as regards the amounts of manganese and phosphoric 
acid. Whether these variations are due to the different origin of the 
honeys is a matter for future research. L. DE K, 


Estimation of Iron in Waters. Evesne Tassitty (Bull. Soc. 
chim., 1913, [iv], 18, 34—37. Compare Rosenheim and Cohn, A., 
1901, i, 455 ; Oerum, A., 1904, ii, 449; Stokes and Cain, A., 1907, 
ii, 581).—The author finds that on examining solutions of ferric salts 
to which potassium thiocyanate has been added by Féry’s spectro- 
photometer, (1) the absorption of light becomes constant for definite 
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quantity of iron when the salts are present in the proportion 
FeCl, : 11(KCNS), ; 

(2) the maximum absorption takes place in the bluish-violet, but the 
maximum sensitiveness is in the green, and (3) in presence of great 
excess of the thiocyanate the absorption, as measured by the instru- 
ment, is proportional to the amount of iron in the coloured solution. 

The estimation is made by heating 100 c.c. of the water with 20 c.c. 
of hydrochloric acid and 0:5 to 1 gram of potassium chlorate until 
chlorine is no longer evolved. ©n cooling, 20 c.c. of thiocyanate 
solution (1°7%) are added, the volume is made up to 100 c.c., and 
the solution examined in the spectrophotometer, the percentage of iron 
being determined by reference to a curve prepared from data obtained 
by the examination of iron solutions of known strength. If a 
precipitate forms, this is dissolved in hydrochloric acid and added to 


the liquid, which is then evaporated to 100 c.c. if necessary. 
7. A. Et. 


Estimation of Traces of Iron in Cane and Beet Sugar 
Factory and Refinery Products. Jonn J. Easticx, James P. 
Ocitvir, and James H. Linprietp (Jnternat. Sugar J., 1912, 14, 
428—435).—The sulphide colorimetric method described by Winkler 
(A., 1903, ii, 108) is recommended for the estimation of iron in sugar 
and sugar products. The process may be applied directly to sugar 
solutions or to the ash obtained from them. The standard iron 
solution used for comparison should be prepared from ferrous sulphate, 
and it has been found that if, instead of water alone, a 50% sucrose 
solution is employed for the preparation of this solution, the latter 
will keep almost indefinitely. W. P.S. 


Rapid Estimation of Chromium in Chrome Mordants. S. 
Jakubowski (Farb. Zeit., 1912, 23, 415—416).—The estimation of 
chromium can be rapidly and conveniently effected by first oxidising 
it to chromic acid, treating with potassium iodide, and subsequently 
titrating with sodium thiosulphte in acid solution. 

The following oxidising agents can be employed, hydrogen or sodium 
peroxides or sodium percarbonate in alkaline solution. F.M. G. M. 


Estimation of Stannous Chloride and of Chlorates by 
means of Metbylene-blue. Freperick W. Atack (J. Soc Dyers, 
1913, 29, 9—10).—The process is based on the fact that, in 
presence of a sufficiency of free hydrochloric acid, stannous chloride 
has a quantitative reducing action on methylene-blue. 

About 1°4 gram of the salt are dissolved up to 250 c.c. in dilute 
hydrochloric acid (1:1),and 25 c.c. are then titrated with V/50- 
methylene-blue (about 4 grams per litre) until the blue colour 
persists. This solution is checked as follows: About 0°7 gram of 
the pure metal is dissolved in 50 c.c. of dilute hydrochloric acid 
(1:1) and made up with air-free water to 250 cc., 25 ec.c. are 
withdrawn, 25 c.c. of hydrochloric acid are added, and titrated in 
a current of carbon dioxide with the methylene-blue solution, 
The result is not affected by the presence of antimony. 
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Chlorates may be estimated indirectly by this method by adding 
excess of stannous chloride and warming the solution in a current 
of carbon dioxide. When cold, an equal volume of hydrochloric 
acid is added, and the excess of stannous chloride titrated as 
directed. L. DE K, 


A Volumetric Method for the Estimation of Thorium in 
the Presence of Other Rare Harths. The Analysis of Monazite 
Sand. FLoyp J. Merzcer and F. W. Zons (J. Jnd. Eng. Chem., 
1912, 4, 4953—494).— When an excess of ammonium molybdate solution 
is added to a cold acetic acid solution of a thorium salt, the thorium is 
precipitated quantitatively as molybdate. Other rare earths, such as 
cerium, lanthanum, neodymium, praseodymium, erbium, yttrium, and 
gadolinium give no precipitate under similar conditions. 

The ratio of thorium to molybdenum indicates that the precipitate is 
a normal thorium molybdate. 

As indicator, diphenylcarbazide (the solution of which must have 
been prepared at least two weeks previously) is employed, being used 
“outside” on a white tile, and at the end of the titration furnishes a 
pink colour which lasts about fifteen seconds and requires some 
experience to identify. 

The analysis is carried out as follows: About 1 gram of monazite 
sand is treated with 10—15 c.c. of concentrated sulphuric acid ina 
porcelain crucible, and, after several hours’ heating, carefully trans- 
ferred to about 700 c.c. of cold water and left overnight; the solution 
is filtered, the filtrate nearly neutralised with dilute ammonium 
hydroxide, followed by the addition of 50 c.c. of a cold saturated 
solution of oxalic acid, and again left overnight. 

The mixed oxalates are collected, washed with dilute oxalie acid, 
transferred to a beaker, and boiled with 20—25 c.c. of a concentrated 
solution of potassium hydroxide, diluted, the precipitate of rare 
earth hydroxides collected, washed, redissolved in hot dilute nitric 
acid, and evaporated to dryness several times with small quantities of 
water to remove free nitric acid. The dry residue is treated with 
20 c.c. of glacial acetic acid, 300 ¢.c. of water and 1 gram of sodium 
acetate, and, when completely in solution, titrated with standard 
ammonium molybdate solution. F. M. G. M. 


Analysis of Bismuth Subnitrate. Maurice Francois (J. 
Pharm. Chim., 1912, [vii], 6, 536—542; Ann. Falsif., 1912, 5, 
569—573).—To determine whether a sample of bismuth subnitrate 
contains an admixture of oxide, it is recommended that the results of 
analysis should be calculated into percentages of water, bismuth oxide, 
and nitrogen pentoxide. For the pure substance, the ratio of the per- 
centage amounts of nitrogen pentoxide to bismuth oxide (Bi,O,) should 
be 1 to 4°296. The authors find that commercial bismuth subnitrate 
frequently contains less water than the quantity mentioned in the 
French Codex, namely, 5:8%. W. P.S. 


New Apparatus for the Examination of Mine Air. 
LeonarD A. Levy (J. Soc. Chem. Ind., 1912, 31, 1153-—-1155).—For 
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the combustion of small quantities of methane in the estimation of this 
gas in air, the author uses a silica capillary containing a platinum 
wire. The silica tube is about three inches long, and has a diameter 
of 1 mm., whilst the platinum wire is one inch in length, and is 
stretched axially in the middle of the tube ; a spring at one end of the 
platinum wire prevents the latter from touching the sides of the tube 
when it is heated. The wires supplying the electric current are fused 
into the ends of the silica tube, and the platinum wire is heated to a 
white incandescence during the passage of the gas through the 
apparatus, The gas is admitted through a capillary side-tube near 
one end of the platinum wire, and a capillary side-tube near the other 
end is provided for the exit of the gas. Two portable forms of 
apparatus are described for the estimation of methane and carbon 
monoxide, etc., respectively, in mine air. W. F. &. 


The Estimation of Benzene in Coal Gas. Eten S. 
McCartny (J. Gasbeleuchiung, 1912, 55, 891—892).—A description 
of the method of estimating benzene in coal gas by means of the 
additive compound formed with ammoniacal nickel cyanide (compare 
A., 1903, i, 469). F. M. G. M 


Estimation of Methyl Alcohol in Spirits. Joser Herprr 
(Zeitsch. Nahr. Genussm., 1912, 24, 731—737).—In the method 
proposed, the quantity of methyl alcohol is estimated by oxidation 
with permanganate in phosphoric acid solution; 1 gram of methyl 
requires 187°5 c.c. of V/l-potassium permanganate solution, and 
1 gram of ethyl alcohol 87 c.c. of this solution for complete oxidation. 
The spirit under examination is distilled, and the distilate is either 
diluted or concentrated by further distillation until it has D 0-910 to 
0925; between these limits, solutions of either methyl or ethyl 
alcohols have the same density, and the quantity of total alcohol 
present may be found by reference to tables. A weighed portion of 
about 1°5 c.c. of this alcoholic solution is then diluted to 200 c.c., and 
10 cc. are introduced into a flask containing 30 c.c. of WV/2-per- 
manganate solution (containing 40 grams of crystallised phosphoric 
acid per litre) and 60 c.c. of water. The flask is then heated on a 
water-bath in a reflux apparatus for two hours. After cooling, the 
excess of permanganate is titrated with oxalic acid solution, and the 
amount of methyl alcohol calculated from the quantity of perman- 
ganate reduced. The method cannot be applied to spirits containing 
large quantities of furfuraldehyde or ethyl acetate. 


The Bromine and Iodometric Methods for the Volumetric 
Estimation of Cresol. C. M. Pence (J. Jnd. Eng. Chem., 1912, 4, 
518—520).—A description of experiments from which the author 
draws the conclusion that the usual bromine methods for the esti- 
mation of cresols depend on certain fixed conditions, presupposing a 
previous knowledge on the part of the operator which renders them 
undesirable. Tribromo-o- and tribromo-p-cresols cannot be formed in 
an analogous manner to 2: 4:6-tribromophenol, but m-cresol can be 
estimated by conversion into tribromo-m-cresol. o- and p-Cresols form 
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di-iodo-compounds, and this can be made the basis of a method for their 


estimation, but m-cresol does not combine quantitatively with iodine. 
F. M. G. M. 


The Behaviour of Blood-Sugar in Normal and Pathological 
Cases. I. The Technique of the Estimation of Sugar in 
Blood. Fr. Rotty and Fr. Oppermann (Biochem. Zeitsch., 1913, 48, 
50—63).—Details are given of the experimental methods for separation 
of the proteins, for which the dialysed iron hydroxide method of 
Michaelis and Rona forms the basis, and for estimation of sugar jin 
the protein-free filtrate by Bertrand’s method. S. B.S. 


Analysis of Cane Molasses. Study of the Different Methods 
of Estimating Sucrose. C. Frisoure (ull. Assoc. chim. Sucr. 
Dist., 1912, 30, 312—327).—The following results were obtained by 
using different methods for the estimation of sucrose in a sample of 
molasses: Direct polarisation, after clarification with basic lead 
acetate, 35°90% ; with normal lead acetate and calcium hypochlorite, 
33°93%. Double polarisation, with basic lead acetate, 42°58%; with 
normal lead acetate, 41:86%. Fehling’s gravimetric method, 41°44%. 
Double polarisation, after treatment with carbamide and hydrochloric 
acid, 41°52%; after treatment with sulphurous acid, 41°62%. Direct 
polarisation after the reducing sugars had been destroyed by means of 
hydrogen peroxide, 41°65%; double polarisation of this solution 
showed 41:57%, whilst Fehling’s method yielded 41°32%. The 
invertase method gave 41°36%. Excluding the results obtained on 
solutions clarified with basic lead acetate, the average of the other 
figures was 41:°54%. The difference between the amount of sucrose 
actually present and that found by the direct polarisation emphasises 
the necessity of employing the more trustworthy methods which are 
mentioned. W.2. 8 


Estimation of Sugar in ‘‘Bagasse” and in Sugar Cane. 
Estimation of Water in “Bagasse.” Henri Petter (Bull. Assoc. 
Chim. Sucr. Dist., 1912, 30, 305—312).—The total sugar may be 
estimated by treating a weighed portion of the substance with small 
quantities of calcium hydroxide and sodium carbonate, and extracting 
it with successive quantities of hot water. The solution thus obtained 
is clarified with basic lead acetate, and examined in the polarimeter. 
The small quantity of sugar which remains in the “ bagasse” after this 
extraction is estimated in the liquid which is recovered from the moist 
mass by pressure. An alternative method consists in heating the 
‘‘bagasse””’ with water in a closed vessel, and, after cooling, separating 
the solution by decantation and pressure; this solution is then 
clarified with basic lead acetate, and polarised. The method is suitable 
for the estimation of sugar in sugar cane provided that the latter is 
finely-divided previously. The moisture in “ bagasse’”’ may be esti- 
mated by heating 50 grams of the sample in a wire-gauze basket to a 
temperature of 110° until no further loss in weight takes place. 

W. P. &. 
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Polarimetric Estimation of Sugar in Beetroots, using the 
Cold and Hot Extraction Methods of Pellet. Henri PELLET 
(Bull. Assoc. chim. Sucr. Dist., 1912, 30, 328—333).—Results of 
experiments are recorded which show that exactly the same figures 
are obtained, whether the beetroots are treated by the cold diffusion or 
by the hot digestion methods for extracting the sugar. W.2e. 


Determination of the Polarisation of Beetroot Sugar Pro- 
ducts by Double Polarisation. Comparison between the 
Carbamide—Hydrochloric Acid and Sulphurous Acid Methods. 
Henri Pewrer (Bull. Assoc. chim. Sucr. Dist., 1912, 30, 335—337).— 
The double polarisation method, using for the direct polarisation a 
sugar solution containing carbamide and hydrochloric acid, yields lower 
results than is the case when the sugar solution is treated with 
sulphurous acid, This is due to the action of the hydrochloric acid on 
the sugar. The carbamide method yields about 0°25% less sugar than 
the sulphurous ucid method in the case of beetroot juice containing 
20% of sugar, whilst with raw sugar the difference between’ the two 
methods amounts to 25% of sugar. A similar difference is obtained 
in the case of molasses, and the carbamide method cannot, therefore, 
be considered as trustworthy. \ fe | 


The Gelatinising Temperature of Starch Grains. Max Nyman 
(Zeitsch. Nahr. Genussm., 1912, 24, 673—676).—Various starches 
were found to gelatinise at slightly different temperatures when 
mixed with water and heated gradually, for instance, rye starch 
gelatinised at 57°, barley starch at 58°, and wheat starch at 59°. The 
gelatinising point was taken as being the temperature at which the 
starch grains ceased to polarise light when examined under the 
micropolariscope. The larger starch grains gelatinised more quickly 
than the smaller. It was also found that the starches gelatinised at 
different rates when maintained at a temperature a few degrees 
below the actual gelatinising point. At 53°, rye starch is gelatinised 
completely in six minutes, whilst wheat starch requires twenty-four 
minutes. This difference may afford some slight means of identifying 
these two starches in mixtures of the same, as any ungelatinised grains 
remaining after about seven minutes’ heating at 53° would indicate the 
presence of wheat starch. W. P.S. 


New Method of Estimating Glycogen in the Liver. Henri 
Brerry and (Mme.) Z. Gatin-Gruzewska (Compt. rend., 1912, 1565, 
1559—1561).—A rapid method of estimating glycogen in liver. 
Twenty-five grams of the liver are crushed and heated to solution on a 
water-bath with 25 c.c. of 35% aqueous potassium hydroxide. The 
solution is then heated in an autoclave at 120° for half an hour, 
cooled, and neutralised with hydrochloric acid. Fivec.c. of hydro- 
chloric acid (D 1°18) are added, the liquid made up to 100 c.c., and 
again heated in the autoclave at 120° for halfanhour. Aftercooling, 
it is neutralised with sodium hydroxide, the proteins precipitated by 
mercuric nitrate, the solution made up to 300 c.c., filtered, and the 
dextrose estimated in the filtrate by Bertrand’s method. The 
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results so obtained were, in all cases, higher than those given by 
Pfliiger’s method, but the difference was shown not to be due to the 


formation of /-xylose by hydrolysis of nucleo-proteins in the liver. 
W.G. 


The Estimation of Cellulose in Wood and Spinning Fibres. 
Cuar.es F. Cross and Epwarp J. Bevan (Zeitsch. Harb. Ind., 1912, 
11, 237—238).—Polemical, a further reply to Konig and Hiihn 
(A., 1912, ii, 1105). F. M. G. M. 


Detection of Formic Acid in Fruit Products. F. L. SHannon 
(J. Ind. Eng. Chem., 1912 4, 526—528).—The formic acid is isolated 
by steam distillation, the volume of liquid reduced by evaporation 
(after neutralisation with sodium hydroxide), and the formic acid either 
reduced to formaldehyde with magnesium and dilute sulphuric acid, or 
converted into the lead salt which is readily identified by its crystallo- 
graphic habit. F. M. G. M. 


Estimation of Acetyl Groups. Wituerm Normann (Chem. 
Rev. Feit. Harz. Ind., 1912, 19, 205—206).-—-The following method 
for the estimation of acetyl groups can be completed in about two 
hours. Two grams of the accurately weighed fat or oil are acetylated 
by boiling with 4—6 c.c. of acetic anhydride during 0°5—1 hour, and 
the excess of acetic anhydride expelled by heating in a stream of 
a neutral gas such as hydrogen or carbon dioxide. Tne acetyl groups 
are then eliminated by the action of standard alcoholic potassium 
hydroxide, and the excess of alkali subsequently titrated with a 
standard solution of acid. F. M. G. M. 


The Fractional Precipitation of Mixtures of Fatty Acids. 
Hans Kreis and Emit Roru (Chem. Zeit., 1913, 3'7, 58).—An alcoholic 
solution of the mixture of fatty acids is precipitated by about one-tenth 
of the theoretical quantity of lead acetate, and the acids obtained from 
the precipitate by boiling with hydrochloric acid. The melting point, 
refractivity, iodine value, and molecular weight of the acids can then 
be determined. 

The results obtained with a number of oils are given, and it is shown 
that the first fraction from rape-seed oil consists mainly of erucic acid. 
Arachidic acid can be obtained from a mixture of acids by one frac- 
tionation, and this is made use of in testing for earth-nut oil, the 
details for which are to be given later. 2..&. ¥. 


Estimation of Total Tartaric Acid in Wines. PHILIPPE 
Matvezin (Bull. Soc. chim., 1912, [iv], 11, 1043—1045; Bull. Assoc. 
Chim. Suer. Dist., 1912, 30, 342—343).—Twenty-two c.c. of the wine 
are distilled in a conical flask until 2 c.c. only remain. The flask does 
not come directly into contact with the flame, but is placed about 
3 cm. above a thin metal plate, which is heated directly. To the con- 
tents of the flask are then added 1 c.c. of a 10% solution of potassium 
bromide and 40 c.c. of a mixture of alcohol and ether in equa! volumes, 
in order to favour the precipitation of the tartaric acid present, either 
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in the free or combined state. The flask is then immersed for fifteen 
to twenty minutes in a freezing mixture made from equal weights of 
water and ammonium nitrate. ‘The precipitate is collected, washed 
several times with the ether-alcohol mixture, then dissolved in water, 
and titrated with V/10-sodium hydroxide in order to determine the 
amount of tartaric acid present. 

The volatile acids and the alcohol can be determined in the 20 c.c. 
of distillate obtained. _% DZ 


Estimation of Citric Acid in the Presence of Certain 
Other Acids. lL. Gowrne-Scores (Analyst, 1913, 38, 12—19).— 
The reagent used is prepared by pouring 68 c.c. of strong nitric acid 
on to 51 grams of mercuric nitrate and 51 grams of manganese 
nitrate. One hundred cc. of water are then added, and when all is 
dissolved, the solution is made up to 200 c.c. and filtered. 

A quantity of the substance containing not more than 0°04 gram 
of citric acid is carefully neutralised with V/10-alkali, using 
phenolphthalein as indicator. Ten c.c. of the reagent are added, and 
the whole diluted to 200 c.c- The liquid is then boiled in a refiux 
apparatus for three hours, and the mercurial precipitate is collected on 
a Gooch crucible, washed with cold water, dried in the water-oven for 
two hours, and weighed. The weight divided by six equals citric 
acid. 

The following acids when present do not interfere: tartaric, 
succinic, oxalic, benzoic, phosphoric, sulphuric and acetic acids ; 
malic, lactic and salicylic acids, however, cause the results to be less 
accurate. L. vE K, 


Estimation of Salicylic Acid and Benzoic Acid in Fruit 
Juices, Jams, Lemonades, etc. A. van Raatte (Chem. Weekblad, 
1912, 9, 1004—1005).—For the estimation of salicylic and benzoic 
acids and “saccharin” in the articles cited, the author recommends 
boiling for five hours with dichloroethylene, followed by titration with 
decinormal alkali and phenolphthalein. After separation from the 
dichloroethylene, the neutralised liquid is examined for salicylic and 
benzoic acids. ‘ Saccharin”’ can be extracted with ether from another 
portion of the aqueous liquid after addition of phosphoric acid. 

A. J. W. 


Nuclein Metabolism. A.rrep StepHan (Chem. Zentr., 1912, ii, 
1783; from Apoth. Zeit., 1912, 27, 816—818).—A review of the 
subject. A method for estimating uric acid in blood as a copper 
urate is described. The method for estimating uric acid in urine 
recommended is a modification of Folin’s. W. D. H. 


A New Colorimetric Method for the Estimation of Uric 
Acid in the Blood. Orro Foun and W. Denis (J. Biol. Chem., 
1913, 18, 469—476).—The phosphotungstic method yields positive 
evidence of the presence of uric acid in the blood. All previous 
evidence is regarded with suspicion. Quantitatively it gives accurate 
results. +a EE. 
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Comparison of the Hiibl and Wys Methods for Estimating 
the Iodine Numbers of Fats. Avueurr (Ann. Falsif., 1912, 5, 
459—475).—The Hiibl method yields low results as compared with the 
Wys method when the reagent used in the former method is freshly 
prepared, owing to the absence of hydriodic acid. This acid forms 
gradually in the alcoholic iodine solution, and the solution should not 
be used until it is at least twenty-five days old. The same result is 
attained by adding 3°5 grams of hydriodic acid to each litre of the 
iodine solution; the reagent itself should be prepared immediately 
before being required for use by mixing equal volumes of the iodine 
and mercuric chloride solutions. If these precautions be taken, the 
iodine numbers obtained by the Hiibl method will agree closely with 
those obtained by the Wys method. ‘The results obtained by either 
method are not influenced by variations in temperature varying from 
10° to 25°, and for most oils one hour’s contact is sufficient in the case 
of Hiibl’s reagent ; a much shorter time suffices with Wys’ reagent. 
The difference in the results yielded by the two methods does not 
exceed 1% for oils having an iodine number below 130. In the case of 
linseed oil, the absorption of iodine is only complete after eighteen 


hours’ contact with Hiibl’s reagent, or two hours with Wys’ reagent. 
W. P.S. 


Relation between the Saponification, Iodine, and Refracto- 
meter Numbers of Fats and Oils. Orro RicnTer (Milch. Zentr., 
1913, 42, 7--12).—It is shown that there is a definite relation 
between the saponification number and the refractive index of trigly- 
cerides of the stearic acid series ; from tributyrin to trimelissin, the 
refractive index increases by 0-001 for each increase of 28-02 (C,H,) 
in the molecular weight. In the case of unsaturated glycerides, the 
refractive index increases by 0°0112 for every two atoms of iodine 
absorbed by the glyceride molecule. Formulz are given for calculating 
the refractive index, the saponification number, or the iodine number 


of a glyceride when the other two constants have been estimated. 
W. P.S. 


Detection of Harthnut Oil in Olive Oil by the Franz-Adler 
Test. Herinricu Lirrs (Zeitsch. Nahr. Genussm., 1912, 24, 683—684). 
—Samples of olive oil which contain a large proportion of myristin 
yield a turbidity with the Franz-Adler test (A., 1912, ii, 815), indicating 
the presence of earthnut oil. The turbidity is due, however, not to 
arachidic acid derived from the latter oil, but to the formation of a 
potassium hydrogen salt of myristic acid, (KO,,H,,O,,C,,H,,.O,). The 
production and precipitation of this salt in the test may be prevented 
by adding 3 drops of glacial acetic acid (in addition to the prescribed 
quantity of dilute acetic acid) to the saponified oil. W. P.S. 


A New Colorimetric Method for the Determination of 
Epinephrine (Adrenaline). Orro Fotis, W. B. Cannon, and 
W. Denis (J. Biol. Chem., 1913, 18, 477—484).—Adrenaline, like 
uric acid, gives a colour reaction with phosphotungstic acid, and the 
quantitative results are almost identical with those obtained by 
physiological (blood-pressure) methods. W. D. H. 
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Detection of Histidine. Karsusi Inouye (Zeitsch. physiol. Chem., 
1913, 83, 79—82).—Histidine in aqueous solution reacts with diazo- 
benzenesulphonic acid in presence of excess of sodium carbonate to 
give a dark red coloration, which is definite in great dilution. 
Histidine reacts also when combined in the protein molecule. Tyrosine, 
however, gives a similar coloration (compare Pauly, A., 1904, 
i, 1068). 

Benzoylhistidine still shows the coloration ; dibenzoyltyrosine no 
longer gives it, or does benzoylhistidine when fixed in the protein 
molecule, It is thus possible to distinguish between free and fixed 
histidine. 

It is necessary to allow the excess of benzoyl chloride, with which 
the protein or its decomposition product is treated, to decompose before 
adding the diazobenzenesulphonic acid. K. F. A. 


Estimation of Lipoids in Blood-Serum. Liton GrimBert and 
M. Laupet (Compt. rend., 1912, 155, 974—976).—A rapid and 
moderately accurate method of estimating cholesterol, phosphorus- 
containing lipoids, fatty acids, and neutral fats in a smail sample 
of blood-serum. 

The serum (20 cc.) is treated with excess of alcohol, and after 
twelve hours’ contact it is extracted with a further quantity of alcohol. 
The combined extract is concentrated by disti]lation, the residue treated 
with ether, and filtered, the filtrate on evaporation leaving a residue 
which contains the constituents to be estimated. The residue is 
saponified with JV/5-alcoholic potassium hydroxide, the alcohol re- 
moved, the liquid acidified with nitric acid, and extracted with ether, 
the ethereal extract on evaporation giving the cholesterol and a mixture 
of fatty acids. In this mixture the cholesterol is estimated by 
Kumagawa’s method (compare A., 1908, ii, 331), the acids being 
obtained by difference. The ayueous layer is evaporated to dryness 
and calcined, the residue treated with nitric acid, filtered, and the 
phosphorus estimated in the filtrate as ammonium phosphomolybdate 
according to Villier’s method (compare A., 1893, ii, 438). The weight 
of the precipitate divided by 23 gives the weight of phosphorus- 
containing lipoids expressed as lecithin distearate. W. G. 


Mett’s Method for Estimating Pepsin and the Optimal 
Conditions of Peptic Activity. Joanne Caristiansen (Biochem. 
Zeitsch., 1912, 46, 257—287).—Satisfactory results were obtained by 
Mett’s method, when a soft coagulum of egg-white was used. With 
weak acids the amount digested is nearly proportional to the time. 
Hydrochloric acid has a deleterious action on pepsin, and on this 
account, when higher concentrations of acid are used, the amount 
digested is not proportional tothe time. Schiitz’s law, y7=kx, where 
y=length cf column of egg-white digested, z=the amount of pepsin, 
does not hold on account of the diffusion and the injurious action 
of acid on the ferment. For concentrations of acid between V/10 and 
V/20, the relation between the amount digested and quantity of pepsin 
can be approximately expressed by the formula y**=kxe. The acidity 
for optimal activity of human pepsin is less than that of animal 


“ 


pepsins. _ . S. B.S. /; 


f 
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General and Physical Chemistry. 


Refractive Index of Metals. P. A. Ross (Jahrb. Min., 1912, 
ii, Ref. 314—316 ; from Physical Review, 1911, 33, 549—556).— 
Prisms of the metals, with a refracting angle of 15°3”, were deposited 
on glass by means of the cathode rays; and the refractive indices 
determined for red, yellow, and blue light by the methods of- 
deviation, interference, Newton’s rings, and immersion in liquids of 
known refractive index. The results obtained by the different 
methods show some variation, but they are of the same order. The 
following are selected as examples (for sodium-light): copper, 
0°46—0°57 ; iron, 1°85; lead, 1°95; platinum, 1°75—1°88; silver, 
0°28—0°34 ; zinc, 2°11; magnesium, 0°40; gold, 0°58—0°65 ; bismuth, 
1°98; nickel, 1°88; brass, 0°66. L.J.8. 


Further Remarks on a Formula for the Index of Refraction 
of Binary Mixtures. Arrico MazzuccHe ui (Atti R. Accad. Lincei, 
1912, [v], 21, ii, 701—707).—The author sustains and develops his 
former criticism (A., 1911, ii, 781) in view of the reply of Schwers 
(A., 1912, ii, I). R. V.S. 


Optical Constants of Certain Metals in the Ultra-Red. 
K. Férster.ing and Vsivotop Friepericksz (Ann. Physik, 1913, [iv], 
40, 201—232).—The optical constants of silver, copper, gold, 
platinum, and iridium have been calculated from observations on 
the influence of the metals on the polarisation of the light reflected 
from the polished metal surfaces. These observations were made 
with monochromatic light of wave-length varying from A=1000 pp 
to 5000 pp. 

According to the electro-magnetic theory, if the dielectric constant 
may be neglected in comparison with the conductivity, it is to be 
expected that the relations kx=1 and m= ,/o7 will hold good, where 
« is the index of absorption, n the refractive index, o the conduc- 
tivity, andr the period of vibration of the incident light. 

It has already been shown that these relations are not satisfied in 
the case of ultra-violet and visible rays, and the data now obtained 
lead to the same result for ultra-red radiation. H. M. D. 


The Spectra of Nebule and the Analogies to be Drawn From 
Them. Jean Meunier (Compt. rend., 1913, 156, 391—393. 
Compare A., 1912, ii, 432; this vol., ii, 24).—The greater part of 
the nebule present continuous spectra, but there are some which 
show a number of definite lines. The author considers that these 
lines all coincide with definite lines in the solar spectrum, attributed 
to various elements, namely, hydrogen, iron, and titanium, there 
being thus a ‘marked analogy between the solar spectrum and that 
of the nebule. Finally, from Watts’ examination of the spectrum 
from the flame of a Bessemer converter, he draws the conclusion 
that iron and titanium can exist in flames which are absolutely 
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gaseous, and developed under physical conditions comparable to 
those existing at the surface of the sun and in the nucleus of the 
nebulz. W.G. 


Influence of Different Gases and of Variations in Gas 
Pressure and Current Strength on the Appearance of the 
First Ultra-violet Band Spectrum of Oxygen. WALTER STEUBING 
(Ann. Physik, 1912, [iv], 39, 1408—1430. Compare A., 1910, ii, 
913; 1911, ii, 558).—In previous papers it has been shown that the 
so-called water-vapour bands in the ultra-violet region are probably 
due to oxygen. Further observations have now been made with 
different gases, purified and dried with the utmost care. Some of 
these experiments were made with an arc burning between platinum 
electrodes at atmospheric pressure, and others at pressures of less 
than 1 cm. of mercury, the current being also varied considerably 
in intensity. The gases examined were oxygen, nitrogen, air, 
hydrogen, and carbon dioxide. 

Both at high and low pressures, the spectral observations indicate 
that the ultra-violet band spectrum in question is due to oxygen 
and not to water vapour. Pure oxygen, which has been dried for 
weeks in contact with phosphoric oxide, shows the band very clearly, 
although the conditions of the experiment preclude the possibility 
of interaction of the gas with traces of either hydrogen or hydro- 
carbons. In comparative experiments with nitrogen and hydrogen 
the band was not in evidence. In air and carbon dioxide, which 
both show the band quite clearly, its intensity increases with 
pressure and temperature. H. M.D. 


Systems of Series in the Spectra of Zinc, Cadmium, and 
Mercury. Jomannes Stark (Ann. Physik, 1912, [iv], 39, 1612—1616). 
—The views of Paschen (A., 1911, ii, 833) relative to the existence 
of certain series in the mercury spectrum are adversely criticised. 
According to Paschen, the lines A= 2536 and A=4078 belong to the 
same combination series. This is not in agreement with the general 
behaviour of the two lines. The flame spectrum of mercury shows 
only the former, and in the arc specirum the relative intensities are 
very different. In regard to the manner in which they are resolved 
by a magnetic field, there is no similarity between them and the 
Doppler effect for the two lines in the canal-ray spectrum afford 
no evidence of a series relationship. On the other hand, the 
behaviour of A=2536 and A=1848 is similar, and it is probable 
that they belong to one and the same series. 

The conclusion that the zinc line A=2138, the cadmium line 
A=2288, and the mercury line A=1848 are homologous is also 
inadmissible. It is contradictory to the rule that the wave-length 
of homologous lines of elements belonging to the same periodic group 
increases with the atomic weight, and, in the author’s opinion, the 
line A=1848 should be replaced by A=2536. The members of this 
group behave quite similarly in many ways. 

The nature of certain ultra-violet doublets in the zine and 
cadmium spectra is also discussed. H. M.D. 
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Absorption Spectra of Some Uranyl Salts. Arrico Mazzuc- 
CHELLI and Otea Greco p’Axceo (Atti &. Accad. Lincei, 1912, [v], 
21, ii, 850—854; 1913, [v], 22, i, 41—43).—In a recent paper 
(this vol., i, 160) the authors have shown that a number of uranyl 
and uranous salts do not form complexes with certain nitrogenous 
compounds. The present papers record the results of photographic 
measurement of the absorption bands of solutions of these salts both 
before and after the addition of the nitrogenous substances, and 
the results confirm those obtained in the former paper by purely 
chemical methods. Asa control, similar measurements were made 
with sodium uranyl tartrate and pyridine ; the reaction (of whatever 
nature) which occurs between these substances is indicated by the 
absorption spectra. 

Uranous chloride shows the same absorption spectrum alone and 
after addition of carbamide, so that no additive compound is 
formed. The spectrum of M/20-uranous sulphate is figured, and 
also the spectrum of the same solution after addition of glycine in 
the proportion of 24 mols. to 1 mol. of uranium salt; the only 
difference observable is a slight displacement of the maxima of the 
bands. The spectra of the two corresponding solutions of uranous 
chloride (which are also reproduced) do exhibit differences, and 
in this case the existence of an additive compound has been shown 
to be probable by chemical means. R. V.8. 


Spectrographic Studies in the Triphenyimethane Group. 
Ricnarp Meyer and Orro FiscHer (er., 1913, 46, 70—84).—The 
hypothesis that only such quinonoid substances of the triphenyl- 
methane group as contain an auxochrome group in the para-position 
to the methane carbon atom can possess the properties of a dye 
(Meyer and Fischer, A., 1911, i, 723; von Baeyer, A., 1907, i, 757) 
is not in accord with further experiment. 

Fuchsone, CPh,:C,H,:O, in alcoholic solution gives an absorption 
spectrum (bands with maxima at 380 and 260 py) resembling that 
of the salts of phenolphthalein, and a hot alcoholic solution of benz- 
aurin gives a similar curve (maxima 440 and 275 pp); the deepening 
in the colour of the benzaurin solution on warming is attributed to 
a change into the quinonoid structure, OH-C,H,-CPh:C,H,:O, and 
from the similarity of the absorption of this and fuchsone it is 
evident that the para-hydroxyl group is not essential to selective 
absorption. This is confirmed by a comparison of fuchsonimonium 
chloride, CPh,:C,H,°NH,Cl (obtained by warming fuchsonimonium 
carbinol hydrochloride, OH*CPh,°C,;H,-NH,,HCl, in alcoholic 
solution), and Débner’s violet, NH,*C,;H,-CPh:C,H,°NH,Cl, each 
giving similar curves with three absorption bands (maxima at 440, 
330, and 260 py, and at 570, 400, and 300 pp respectively); an 
alkaline solution of benzaurin gives a similar curve with maxima 
at 550, 375, and 290 pp. 

The elimination of a molecule of water is not necessary to the 
existence of colour in a iriphenylmethane compound (compare von 
Baeyer, Joc. cit.; p-hydroxytriphenylmethane, di-p-hydroxytri- 
phenylmethane, and p-diaminotriphenylmethane hydrochloride in 
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alcoholic solution all exhibit an absorption band between 250 and 
300 pp. 

The alkali salts of hydroxyphenyl- and hydroxydipheny]-phthalide 
give only one-sided absorption, resembling in this a colourless solu- 
tion of phenolphthalein containing excess of alkali; it is possible 
therefore that these compounds exist in the solutions in the carbinol 
structure ; this view is supported by the fact that the yellow solution 
of hydroxydiphenylphthalide is, like phenolphthalein, decolorised by 
excess of alkali, the colour re-appearing on warming. 

Phenolphthalein and hydroxydiphenylphthalide both dissolve in 
concentrated sulphuric acid to coloured solutions of which the absorp- 
tion curves run roughly parallel, but that of the former contains an 
additional point of maximum absorption (maxima at 500 and 390 py 
and at 470 pp); the former curve is quite different from that of the 
alkali salt of phenolphthalein. 


Fluorane, o<p>e< oe >O, and dithiofluoran, 
6tt4 
OCT CK og, 
4 
when dissolved in a mixture of acetic acid and alcohol give different 
types of absorption band, the former having one point of maximum 


absorption (at 290 pp) and the latter three (at 515, 360, and 
300 pp). D.F.T. 


Spectrographic Studies in the Anthraquinone Group. 
Ricuarp Meyer and Orto Fiscuer (Ber., 1913, 46, 85—92).—An 
investigation of the absorption spectra of the hydroxyanthra- 
quinones. 

The alkali salts of 1- and 2-hydroxyanthraquinone give curves 
which are quite different in character, the former having one large 
band (maximum absorption at 500 pu), whilst the other has three 
bands (maxima at 492, 300, and 238 py); a neutral solution of the 
alkali salt of alizarin (1: 2-dihydroxyanthraquinone) gives a similar 
absorption curve to 2-hydroxyanthraquinone (maxima at 527, 330, 
and 260 pp), but an alkaline solution gives a quite different curve 
(absorption maxima at 612, 560, and 266 pp). 

The alkali salts of 1: 4-dihydroxyanthraquinone (quinizarin) and 
1: 5-dihydroxyanthraquinone show similar absorption to 1-hydroxy- 
anthraquinone, giving maxima at 565 and 500 pp respectively ; the 
former substance in alkaline solution gives two bands with maxima 
at 605 and 560 pp. 

2: 6- and 2: 7-Dihydroxyanthraquinones in alkaline solution 
exhibit four bands, whilst 1: 2: 4-trihydroxyanthraquinone (pur- 
purin), whether in,excess of alkali or not, is similar to alizarin in 
excess of alkali. 

A neutra] solution of the alkali salt of 1: 2: 3-trihydroxyanthra- 
quinone shows three decided bands (maxima at 510, 430, and 290 pp) 
with a much weaker one (at 620 pm), which develops more sharply 
on the addition of more alkali. The alkali salt of 5: 6-dihydroxy- 
1: 4-naphthaquinone in absorption resembles the alkaline solution 
of alizarin. 
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A comparison of these results indicates that hydroxyl in the 
2-, 3-, 6-, or 7-position is more strongly auxochrome than in one of 
the other positions. The difference between the spectra of the 
alizarin and quinizarin salts in neutral and alkaline solution is 
probably due to the neutralisation of one hydroxyl or two, according 
to the conditions. 

From a comparison of the above hydroxyanthraquinones with 
anthraquinone itself (Baly and Stewart, T., 1906, 89, 511), all in 
sulphuric acid solution, the conclusion is drawn that the intro- 
duction of hydroxyl in the 2- or 3-position influences the absorption 


spectrum more strongly than introduction in the 1-position. 
D.F.T. 


Optical Investigation of Diazo-compounds. Jonn C. Cain 
(Ber., 1913, 46, 101—102).—The author draws attention to the simi- 
larity between the absorption curves of p-benzoquinonediazide, 


and of a-naphthalenediazonium chloride, on which Hantzsch and 
Lifschitz (A., 1912, ii, 1116) fail to comment. The 


N /= | Similarity must indicate an analogy of structure 
Cin \\/ which is best explained by the author’s diazonium 
\=-/ “Hl formula for the latter substance (annexed formula) ; 

L from the general resemblance of the curves for the 


is above and other diazonium compounds (loc. cit.), 

the structure should be common to all. 
A consideration of the author’s diazonium formula would have 
foretold the fruitless character of certain experiments of Hantzsch 


and Lifschitz. D. F. E. 


Absorption of Light and Fluorescence of Aliphatic Acid 
Imides (Fluorescence Phenomena among Non-aromatic 
Compounds. I.) Hernricn Ley and W. Fiscuer (Ber., 1913, 46, 
327—335}.—The authors have investigated the absorption spectra 


and fluorescence of imides of the general formula R<Go>NE, 


since, by suitable substitution in the group R, the substances show 
considerable change in colour. 

Succinimide only shows absorption at the boundary of the visible 
field, whilst magnesium succinimide is still more transparent. Di- 
methylmaleinimide shows distinct selective absorption. The intro- 
duction of bromine into the molecule of maleinimide has the effect of 
shifting the absorption towards the region of greater wave-length. 
The presence of an amino-group causes the absorption to shift towards 
the red end of the spectrum, whilst, on the addition of acid to 
solutions of amino-imides, the absorption is moved towards the 
region of shorter wave-length. In the case of amino-imides, how- 
ever, it is probably that salt-formation is accompanied by inter- 
molecular re-arrangement. 

Fluorescence of Imides.—Diphenylmaleic anhydride, diphenyl- 
maleinimide, chloroaminomaleinimide, and methylaminocitraconic 
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methylimide yield fluorescent solutions when dissolved in water, 
alcohol, ether, or benzene, and, further, the nature of the fluores- 
cence is found to be dependent on the particular solvent employed. 
Under the experimental conditions adopted, no fluorescence was 
observed with dimethylmaleinimide. Since, also, ethyl 5-amino- 
3-cyanofuran-2-carboxylate (Wislicenus, A., 1908, i, 965; Dieck- 
mann, A., 1911, i, 457) is fluorescent, the authors are led to the 


*C—C:X “C—C: 
conclusion that the systems {|| >>Y and | >X can occasion 
*-C—C:X “C=C: 


fluorescence, if an amino-group is also present. 
Chloroaminomaleinimide (compare Ciamician, A., 1890, 24) was 

prepared by warming dichloromaleinimide with a concentrated 

alcoholic solution of ammonia during two hours at 70°. It had 


m. p. 219°. 


MeC—CO 
Methylaminocitraconmethylimide, || >>NMe, m. p. 140°, 
NHMe:C—CO 


was obtained by heating an alcoholic solution of methyloxalacetic 
ester with aqueous methylamine during three to four hours at 70°. 
Diphenylmaleinimide was obtained in the form of its copper salt, 
(CigH,>O,N),Cu, when diphenylmaleic anhydride and copper acetate 
were warmed with 20% ammonia. When warmed with dilute acid, 
the copper salt yielded the free imide. H.W. 


Stark’s Tneory of Fluorescence. Hans von Liesia (Zeitsch. 
Elektrochem., 1913, 19, 117—122).—Polemical. The author criticises 
Stark’s statement (this vol., ii, 2) “that fluorescence is not a con- 
stitutive property of the molecule, but a property of the atom.” 
The author, whilst admitting Stark’s statement that fluorescence is 
due to loosened valency electrons, maintains, in opposition to Stark, 
that it is strictly scientific to consider the question of the relation 
between constitution and colour or fluorescence, only so far as the 
visible spectrum is concerned, and not over the whole spectrum. It 
is also shown that Stark’s statement, based on Hartley’s work, 
“that the colour of benzene derivatives is due only to a shift of the 
ultra-violet absorption bands toward the red by substitution and 
condensation,” is not in accord with chemical facts. Stark’s experi- 
ments on the fluorescence of acetone, diacetyl, etc., are held to be 
untrustworthy on account of the fact that such substances undergo 
chemical change under the influence of ultra-violet light, and that 
the products of such changes or the changes themselves might easily 
occasion the fluorescence observed. The reasons offered by Stark 
to explain the non-observance of fluorescence with glycerol, p-benzo- 
quinone, anthraquinone, and violuric acid are regarded as insuffi- 
cient to justify the statement that such substances are fluorescent. 
Finally, it is shown that the action attributed to the loosened 
valency electrons and the chromophoric groups, by Stark, is directly 
opposed to the main point in Stark’s theory, namely, that con- 
stitution and fluorescence are entirely unconnected. J.F.S. 
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The Law of Hlementary Photochemical Absorption. Victor 
Henri and Renf Wurmser (Compt. rend., 1913, 156, 230—233, 
Compare A., 1912, ii, 882, 883).—The examination of a number of 
photochemical reactions to see whether Grotthus’s law of photo- 
chemical absorption, that the photochemical susceptibility is pro- 
portional to the absorption, holds good in all cases. For acetone 
and ethyl acetate the maximum decomposition corresponds with the 
region of maximum absorption. In the case of acetaldéhyde the 
absorption curve presents a maximum at A=2775, then diminishes 
to a minimum, and finally increases steadily for the extreme ultra- 
violet rays, whilst the decomposition is a maximum at A=2775, 
and then diminishes, showing no minimum, and being very feeble 
in the extreme rays. In explanation of this the following law 
is enunciated. The photochemical susceptibility of a substance 
depends only on that part of the absorption spectrum which corre- 
sponds with the same molecular groupings as those on which the 
action is produced. W. G. 


Relation between the Velocity of a Photochemical Reaction 
and the Incident Radiant Energy. Marcet Box (Compt. rend., 
1913, 156, 138—140. Compare A., 1912, ii, 384, 407, 1119).—The 
author has studied the rate of hydrolysis of tetrachloroplatinic acid 
when submitted to rays of different energy. The light from a 
mercury-vapour lamp was dispersed by two quartz prisms, and 
certain of the resulting rays were used as a source of energy, the 
amount reaching the acid solution being controlled by a screen, 
consisting of a cell containing a dilute solution of caffeine, the 
concentration and thickness of the layer being varied. The 
coefficient of absorption of caffeine, as obtained from photometric 
measurements, was in close agreement with the value calculated 
from these results, on the hypothesis that the velocity coefficient of 
a chemical reaction is proportional to the incident radiant energy, 
even if the reaction is bimolecular. 


Action of the Medium and Extreme Ultra-violet Rays on 
Acetaldehyde: Acidification, Polymerisation, Resinification. 
Danie BertHetot and Henry Gaupecuon (Compt. rend., 1913, 156, 
233—236).—A more detailed study of the photolysis of acetaldehyde 
(compare this vol., ii, 90). Initial ultra-violet rays do not convert 
the aldehyde into acetic acid in the absence of oxygen. Under the 
influence of medium and extreme rays oxidation takes place even 
in the absence of oxygen, a portion of the aldehyde being converted 
into acetic acid, and the amount of acid produced is far greater 
when the aldehyde is in the form of vapour than when it is liquid. 
With rays (A<0°25) polymerisation is rapid, both para- and meta- 
acetaldehyde being formed. No resinification results from the action 
of initial ultra-violet rays, and it is only slowly produced by the 
medium and extreme rays. The presence of water checks poly- 
merisation and resinification, but favours acidification, formic acid 
being formed in this case and in amount almost equal to that of 
the acetic acid. W. G. 
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Photo-electric Behaviour of Iron in the Active and Passive 
State. H. Srantey ALLEN (Proc. Roy. Soc., 1913, A, 88, 70—74).—The 
photo-electric activity of chemically active iron is found to be much 
greater than that of iron which has been rendered passive by the 
action of concentrated nitric acid or by anodic polarisation in a 
dilute sulphuric acid solution. It is considered that this observation 
affords support for the theory which attributes passivity to the 
occurrence of a layer of gas at the surface of the metal. H.M.D. 


Photo-electric Effect in Some Compounds. A. Li. HucGues 
(Phil. Mag., 1913, [vi], 25, 332).—It has been suggested by Willows 
(this vol., ii, 4) that the photo-electric activity of moist zinc chloride 
may be connected with the fact that moist halogen salts of zinc 
emit large quantities of ions when heated to 300°, whereas the 
dry salts are inactive. In reply to this, the author points out that 
the procedure adopted in the photo-electric experiments was such 
as to ensure that the effect is a direct result of ultra-violet 
illumination. H.M. D. 


Arc and Spark Lines (Uni- and Multi-valent Lines) in the 
Canal-Ray Spectra. Josannes Stark (Physikal. Zeitsch., 1913, 
14, 102—109).—The conditions under which the so-called arc and 
spark lines of an element make their appearance indicate that the 
spark lines are due to carriers moving with much greater velocities 
than those possessed by the carriers which give rise to the arc lines. 
Both kinds of lines are found in the canal-ray spectra, and from 
observation of the canal-ray spectra of oxygen, nitrogen, chlorine, 
iodine, helium, sulphur and aluminium, it is found that the two 
groups of lines behave differently in regard to the Doppler effect. 
Photographs of the spectra show that in the case of the spark lines, 
the maximum intensity of the displaced line is separated from the 
undisplaced line by an intervening region of minimum intensity, 
whereas this region is not found in the case of the arc lines at the 
dispersion which was employed in the production of the photo- 
graphs. The ratio of the intensity of the displaced line to that of 
the undisplaced line is, moreover, very much greater for spark lines 
than for arc lines. These facts seem to show that the difference 
in the two groups of lines is attributable to a difference in the 
magnitude of the electric charge carried by the ions. It is supposed 
that the carriers giving rise to the arc lines have a single positive 
charge, whereas the spark lines are due to carriers with two or more 
positive charges. H. M.D. 


Doppler Effect of Canal Rays. MHernricn Wirsar (Ann 
Physik, 1912, [iv], 39, 1251—1312).—-The canal-ray spectra of 
hydrogen, oxygen, and nitrogen have been examined, and experi- 
ments made to determine the dependence of the velocity of the 
particles on the discharge potential, the magnitude of the Doppler 
effect, and the electric charges of the carriers. Other observations 
have reference to the influence of a magnetic field on the Doppler 
effect, the reflexion of the canal rays from a metal or glass surface, 
and the nature of the reflected rays. 
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The canal ray spectrum of hydrogen shows none of the lines 
belonging to the principal series, and lines belonging to the many- 
lined spectrum exhibit no Zeeman effect. 

All the spark spectrum lines of oxygen which appear in the 
canal ray spectrum give rise to a Doppler effect of the same magni- 
tude, and are presumably due to the same curve. On the other 
hand, no Doppler effect is obtained with the series lines of oxygen. 

Certain nitrogen lines show the Doppler effect, and since the 
magnitude of this varies from one line to another, it is inferred 
that there are two or more carriérs. The magnitude of the Doppler 
effect increases at first with the discharge potential, but not, as 
might be expected, in the ratio of the square root of the potential 
difference, the effect attaining a maximum at an applied potential 
which varies with the nature of the gas. In the case of hydrogen, 
the canal rays carry a single unit of charge, but multiple charges 
are carried by the oxygen and nitrogen canal ray particles. 

The hydrogen canal rays are reflected to an appreciable extent 
at both glass and metal surfaces, and the reflected rays are found 
to behave quite similarly to the normal rays. 

The carriers which give rise to the displaced lines in the canal- 
ray spectrum originate in the cathode region, where the rapid fall 
of potential occurs, and travel through the surrounding gas at 
practically constant speed. The luminous particles, to which the 
undisplaced lines are due, are accordingly unaffected by collision 
with the rapidly moving carriers in so far as the Doppler effect 
is concerned. 

The excitation of a gas by the canal-ray particles of a second gas 
appears to be of a mutual character as a general rule. In the case 
of mercury, however, which is readily excited by the canal ray 
particles of other gases, this relationship does not exist, for the 
canal ray particles of mercury are apparently incapable of exciting 
the luminosity due to rapidly moving particles when they are allowed 
to pass through other gases. H. M.D. 


Comparison of the Spectra of Fluorescent Rontgen Radia- 
tions. J. Crospy CHapman (Proc. Roy. Soc., 1913, A, 88, 24—37. 
Compare A., 1912, ii, 316, 518).—Measurements have been made 
of the absorption in aluminium, copper, silver, and platinum of the 
characteristic radiations which are emitted by elements belonging 
to the K and LZ groups. The results indicate that any radiation 
characteristic of an element of group XK, and having a certain 
penetrating power in aluminium, is absorbed by any other element 
to just the same extent as the radiation from an element of group 1 
which has the same penetrating power in aluminium. 

From experiments with bromine and bismuth which belong to 
the two different groups, it has been found that their radiations are 
equally transformed into corpuscular radiation, and that the 
corpuscles ejected by the radiations have the same ionising and 
penetrating power. Other observations show that the radiations of 
bromine and bismuth are identical in type in regard to their 
ionising power in different substances. 
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The fact that radiations from elements belonging to different 
groups are identical in nature shows that properties, which are 
dependent on electronic structure, are repeated in atoms of different 
elements containing different numbers of electrons. The observations 
may therefore be regarded as affording support for the theory that 
the corpuscles in the heavy atoms are arranged in bundles, the 
distribution of the corpuscles in each bundle being similar to the 
distribution in the atom of some lighter element. There is no 
relation between the elements of different atomic weight which emit 
identical radiations and the grouping of the periodic system. 

H. M.D. 


Measurement of the Ionisation Potential in Different 
Gases. J. Franck and G. Hertz (Ber. Deut. physikal. Ges., 1913, 
15, 34—44).—The magnitude of the ionisation potential has been 
determined for a number of gases by a modification of Lenard’s 
method (Ann. Phy#k, 1903, [iv], 8, 149), an electrically heated wire 
being employed as the source of the electrons. In all cases the gases 
were carefully purified, and the following values obtained: helium, 
20°5; neon, 16; argon, 12; hydrogen, 11; oxygen, 9; and nitrogen, 
7°5 volts. 

The data are insufficient to decide the question as to the manner 
in which the energy required for ionisation depends on the 
dimensions of the gas molecules. H. M.D. 


The Occlusion of the Products [of Disintegration] of Radium. 
Giovanni Costanzo (Compt. rend., 1913, 156, 126—127).—A compari- 
son of the results of introducing disks of palladium, rubber, and 
brass of varying thickness into an atmosphere activated by barium 
chloride containing radium. The results show (1) that brass obe 
Curie’s laws for the induced radioactivity of metals, (2) that pallad- 
ium occludes the products of disintegration of radium almost to the 
same degree as rubber when in thin sheets, (3) that the thickness 
of the activated disks seems to have an influence on the occlusion, 
(4) that with disks under like conditions, the activity, immediately 
after withdrawal from the sphere of activation, is greater with 
palladium than with rubber. This radioactive occlusion could be 
used as a means of estimating radium in an activating atmosphere. 


The Valency of the Radio-elements. Grore von Hevesy 
(Physikal. Zeitsch., 1913, 14, 49—62*)—From the theory of the 
diffusion of a cation in presence of a great excess of its anion, and 
assuming for the mobility of the cation a mean value of 55°7, from 
which none of the known cations widely depart, it is deduced that 
the diffusion coefficient of the cation is expressed by 1°25/n 
(cm.2, day~1), where n is the valency. A series of measurements of 
the diffusion coefficients, 2, of several of the radioactive cations in 
N/100-hydrogen chloride has been carried out by the Graham- 
Stephan method, using the apparatus of Scheffer, and from these 
the valency of the ion is deduced. The results are expressed in 
the following table: 

* and Phil. Mag., 1913, [vi], 25, 390—414. 
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D(cm.?,day—) Val- | D (em.?,day—) Val- 

Cation. at 18°. ency. | Cation. at 18°. ency. 
Uranyl (00O,”) ......... 0°576 II | Radium-F .............+. 0°760 II 
(in water) i eee 0°329 IV 
Uranium-X ......ceseese: 0-400 IV | Radio-thorium ......... 0333 «= «IV 
DORI. 0.20<:00..cresserendes 0°327 Be) Pee ns. ss ecss.cs 0°659 II 

PAE. © gonicansccics:topensis 0°667 II | Thorium-B (RaB,AcB) 1:21 I 

Radium-D ................ 0°651 If | Thorium-C (RaC,AcC)  0°625 II 
BAG oscscccscesesse 0°646 ES. | ACHMIGMRD  ....s..50500 0°664 II 


For some of these the mobility (w in 10° cm., sec.-!) has been 
directly determined. The value of w varies between the extremes 
of 54°0 for thorium-C and 68°8 for radium-/, and the more exact 
value of the valency, deduced by combining with w the value of D, 
confirm those given above. Thorium-8, which appears univalent, 
has a value for wu 55°4, which shows that it is not an alkali metal, 
but is in the silver group, and is probably between mercury (uni- 
valent) and thallium in properties. 

The known rule that the expulsion of an a-particle lowers the 
valency by two units, is, as the result of these measurements, 
extended and supplemented by the further rule that the expulsion 
of a B-particle acts in the opposite direction. After the emanation, 
or zero group, is reached, the opposite takes place, the change of 
valency with the expulsion of the positively charged a-particle 
always being in the direction of increasing the electro-positive 
character, and of the B-particle the electro-negative character. 
This is quite analogous to the reduction of a multivalent ion, such as 
the ferric or stannic ion, to the condition of lower valency, ferrous 
or stannous, by the loss of positive charges. The a- and f-changes 
have polar consequences for the residual atom. F.S. 


The Diffusion of Uranium. Gerorc von Hevesy and L. von 
Putyoxy (Physikal. Zeitsch., 1913, 14, 63—65*).—The diffusion of 
uranous and uranyl salts has been studied by chemical and radio- 
active methods, as if there were any difference in the rates of 
diffusion of uranium I and uranium II, it should be made manifest 
by a difference in the two methods of measurement. In three ex- 
periments a one-fifth molar solution of uranyl nitrate in eight times 
molar nitric acid, the same in water, and a one-sixth molar uranous 
sulphate in water were diffused. The values of the diffusion 
coefficient D (cm.2, day-1) were respectively 0°442, 0°576, and 
0°480, and there was in no case any difference between the results 
by the chemical and radioactive methods. This proves that 
uranium I and IT diffuse at exactly the same rate, and are extremely 
closely allied in chemical properties. To bring the uranium dis- 
integration scheme completely in accord with the rules as regards 
change of valency following a and Bray changes (preceding 
abstract), it is only necessary to assume that uranium-X is the 
product of uranium I, and is intermediate between it and 
uranium IT as shown: 


Ur-l _S Ur-x¥ —4y Ur-lI _*y Io _, Ra. 
(VI.) (IV.) (VI.) (IV.) (II.) 
F.S. 
* and Phil. Mag., 1913, [vi], 25, 415—418. 


ii. 176 ABSTRACTS OF CHEMICAL PAPERS. 


The Radioactivity of Solutions of Uranium Salts. L. 
Micutgts (Le Radium, 1912, 9, 432—434).—The ionisation produced 
by solutions of uranium salts of known concentration and density 
has been studied by means of an electroscope with amber insulation. 
These solutions lend themselves readily to the production of a-ray 
standards of greater uniformity than can be produced by films of 
solid uranium compounds. For a given volume and area of solution 
of given density, the a-radiation is proportional to the uranium 
content. If the density of a number of solutions of uranium of 
different concentration is made the same by the addition of ferric 
chloride, the activity is proportional to the concentration. This 
allows the content of uranium in a solution to be obtained by a 
radioactive method in the presence of other metals in the solution, 
provided that no other radioactive material is present. F.S. 


a 


Change in Activity of a Sample of Uranium Nitrate. M. 
La Rosa (Nuovo Cim., 1913, [vi]. 5, i, 73—82).—A sample of this salt 
was found to undergo changes in radioactivity (which are described 
in detail) under the influence of proximity to an electric arc, of 
slight heating, or of variations in the humidity of the air with which 
it was in contact. The changes observed are to be attributed to 
the hygroscopic nature of the substance, and to the solubility of the 
emanation which it produces in the absorbed water. R. V.S. 


Behaviour of Uranium-X with Regard to the Usual Methods 
of Electrochemical Separation. Paoto Rossi (Nuovo Cim., 1913, 
[vi], 5, i, 5—14).—The electrochemical separation of uranium-X 
and uranium is more difficult than is the case with the radium 
group. This would seem in agreement with Lucas’s law, according 
to which the radioactive elements transform themselves into electro- 
chemically more noble elements, but in contradiction with this, 
uranium-X is not more easily separable than uranium. When 
uranium solutions are electrolysed with increasing 7.M.F., no 
uranium-X separates at the cathode, but it may be possible to 
obtain deposits at the anode which contain uranium-X and very 
little uranium, if the solution contains traces of impurities, and the 
deposition is probably due to these or to deposits arising from 
them by electrolysis. If substances are intentionally added to the 
solutions to produce anodic and cathodic deposits, the former 
contain only uranium-X, whilst the cathodic deposits are inactive 
or contain both uranium and uranium-X. The presence of 
uranium-X in the anodic deposits cannot be explained by the 
phenomenon of cataphoresis. It is more probably an adsorption 
phenomenon, and this explanation is supported by the fact that . 
precipitates and colloidal metals acquire activity due to uranium-X 
when placed in contact with uranium solutions, and the author also 
finds on calculating the relative amounts of uranium and uranium-X 
which should be adsorbed, that the activity of the uranium would 
be masked by the much greater activity due to the uranium-X 
present. R. V.S. 
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Synthetic Observations on the Activity of Rain Water. 
Josk MuNoz pet Castitto and JosE Barrio FernAnpez (Anal. Fis. 
Quim., 1913, 11, 89—91).—Various specimens of rain-water were 
shown to give in volts per litre-hour values ranging from —3°6 to 
175°0. G. D. L. 


The Atmospheric Electricity and Radioactivity of the 
Atlantic and Pacific Oceans. I. Determination of the 
Emanation Content of Ocean Water. J. Laus (Physikal. 
Zeitsch., 1913, 14, 81—83).—A series of fifty measurements of the 
emanation content of the ocean water was undertaken on a voyage 
in the Atlantic Ocean from Montevideo through the Magellan 
Straits into the Pacific Ocean to Callao. The mean of all the results 
showed the content to be 0°1 Mache unit, the mean for the Atlantic 
being 0°14, for the Magellan Straits 0°09, and for the Pacific, 0°08. 
No dependence of the value on the place, the neighbourhood of the 
coast, or the temperature of the water was observed. F.S. 


Electrical Excitation in the Spraying of Liquids (Ballo- 
electricity). II. Cristian CuristiaNnsen (Ann. Physik, 1913, [iv], 
40, 233—248. Compare this vol., ii, 297).—In continuation of the 
experiments on the electrical excitation which accompanies the 
spraying of liquids, observations have been made on aqueous 
solutions of halogen substituted fatty acids, amines, amides, esters, 
hydroxybenzenes, alkaloids, and certain other substances. 

From the data obtained with mixed aqueous solutions it is found 
that solutions of two different electrolytes, which change the ballo- 
electrical effect exhibited by a solution of a non-electrolyte to a 
given extent, are also equivalent in respect of other non-electrolytes. 
In a similar way, solutions of non-electrolytes which are equivalent 
in their action towards a particular electrolyte are also aqpervanint 
in respect of other electrolytes. 

The influence of the nature and the pressure of the surrounding 
gas on the electrical effect has also been examined. The effect 
increases in all cases with the pressure, and for carbon dioxide, air, 
coal-gas and hydrogen it increases as the density of the gas 
diminishes. H. M.D. 


Improved Apparatus for Measuring the Conductivity of 
Electrolytes. Epwarp W. Wasusurn and J. E. Beit (J. Amer. 
Chem. Soc., 1913, 35, 177—184).—In order to obtain an accurate 
method for determining the conductivity of aqueous solutions of 
strong electrolytes between 0°001N and 0°000001/, a study has been 
made of the sources of error inherent in Kohlrausch’s method when 
applied to such solutions. Apparatus has been devised by means 
of which great precision can be attained, not only in the measure- 
ment of very large resistances, but also of very small ones, and 
which possesses the advantages of greater rapidity and convenience 
of manipulation. The chief modifications introduced into the usual 
apparatus are the substitution of a high frequency generator for 
the induction coil as a source of current, and of special film 
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resistance units for the ordinary resistance box. These resistances 
are made by sealing platinum wires into the ends of a glass rod 
and connecting them by a film of platinum deposited on the glass. 
A tuned telephone is employed and an extended bridge wire, all 
measurements being made at the middle of the bridge. 
Experiments have been made with this apparatus which show 
that by its means the conductivity of any solution of an electrolyte 
from conductivity water itself up to a 6/-solution can be readily 
determined with a precision of 0°01%, and that with care the pre- 
cision can be increased to 0°001% in most cases. The method should 
prove of considerable value for the exact analytical control of ‘‘’w 


solutions of electrolytes. 


The Molecular Conductivity and Viscosity in Mixtures of 
Methyl Alcohol or Acetone with Benzene and Nitrobenzene. 
J. Fiscuuer (Zeitsch. Hlektrochem., 1913, 19, 126—132).—The mole- 
cular conductivity and viscosity of solutions of potassium iodide and 
lithium bromide were measured in solutions of mixtures of methyl 
alcohol and benzene, methyl! alcohol and nitrobenzene, acetone and 
benzene, and acetone and nitrobenzene. The conductivity at 
infinite dilution was calculated from the results by the Kohlrausch 
extrapolation formula, A, =(A, 24/ vy—Ao FW Vq)/ (Fv; —F a vg), in 
which A, and A, are the molecular conductivities at dilutions v, and 
vo. It is shown that with lithium bromide the value A, is greater 
the larger the values of v, and v,; the same is observed for potassium 
iodide, but not to so marked an extent. This irregularity is 
explained by the existence of complexes in the concentrated solutions 
which dissociate in the more dilute solutions. Walden (A., 1912, 
ii, 23) showed that the product A y, where y is the viscosity, is a 
constant, and equal about 0°700. For solutions of potassium iodide 
in mixtures methyl alcohol—nitrobenzene, acetone—nitrobenzene, the 
value 0°650 is obtained, whilst the benzene mixtures give much lower 
values. With lithium bromide in methyl alcohol—nitrobenzene the 
value is low, but in the 50% acetone-50% benzene mixture it falls 
to 0°0487. This is no doubt due to the complexity of lithium 
bromide in the solution (see Serkov, A., 1909, ii, 372; 1910, ii, 177). 
The complexity of lithium bromide in the methyl alcohol and 
nitrobenzene mixtures is calculated by the Serkov formula, and it 
is seen to be strongly complex. J.F.S. 


Aqueous Solutions of Ammonia Soaps. I. Franz Goxp- 
SCHMIDT and LEon WeissMANN (Zeiisch. Chem. Ind. Kolloide, 1913, 12, 
18—31. Compare A., 1912, ii, 728).—The electrical conductivity 
and viscosity of solutions of an ammonia soap, prepared from the 
fatty acids of palm oil, has been examined in regard to the influence 
of concentration, temperature, and of the addition of ammonia and 
ammonium salts. The results are compared with those obtained in 
a previous investigation (Joc. cit.) of the properties of solutions of 
a similarly prepared potassium soap. 

The relationship between the conductivity and concentration is 
represented by a straight line which cuts the concentration axis 


GENERAL AND PHYSICAL CHEMISTRY. u. 179 


at a point on the positive side of the origin. The molecular con- 
ductivity, which is only about half as large as that of the potassium 
soap, increases with the concentration, and appears to approach 
asymptotically to a limiting constant value. The viscosity increases 
with the concentration at a gradually increasing rate, and the con- 
centrated solutions are characterised by viscosity values which are 
extremely sensitive to changes of temperature. 

The addition of ammonium chloride in small quantities increases 
the viscosity considerably, and causes a diminution in the con- 
ductivity. Larger quantities give rise to the precipitation of acid 
soaps. On addition of successive quantities of ammonia, the viscosity 
rises slightly at first, then falls, and finally increases until the 
viscosity becomes much greater than that of the pure soap solution. 
The effect of an addition of ammonia on the conductivity is to 
increase it at first, but a maximum value is soon reached, and 
further quantities result in a continuous fall in the conductivity. 

From observations made with solutions to which both ammonium 
chloride and ammonia were added, it has been found that the 
increase in the viscosity produced by the addition of a given 
quantity of ammonium chloride is enormously magnified when 
ammonia is also present in the solution. For each concentration of 
ammonium chloride there is a particular ammonia concentration for 
which this effect has a maximum value. If this quantity of 
ammonia is exceeded, the viscosity falls very rapidly. H.M.D. 


Electrochemistry of Non-aqueous Solutions. X. Schiitzen- 
berger’s Etherobromide. Vuapimir A. PLotnikov (J. Russ. Phys. 
Chem. Soc., 1912, 44, 1919—1929).—The author challenges McIntosh’s 
statements (T., 1905, 8'7, 784; A., 1911, i, 256) that the electrical con- 
ductivity of Schiitzenberger’s etherobromide (ether tribromide) (Annalen, 
1873, 167, 86) is due to the presence of hydrogen bromide developed 
in consequence of the gradual bromination of the ether, and that, 
in addition to the tribromide, a dibromide also exists. 

As regards the first point, seven separate series of observations 
of the conductivity give concordant results (A., 1907, ii, 152), and 
the magnitude of the conductivity diminishes with lapse of time. 
Secondly, measurements of the viscosity of the system ether—bromine 
give no indication of the existence of a dibromide of the empirical 
formula Et,OBr, (compare Kurnakov and Anisimov, J. Russ. Phys. 
Chem. Soc., 1912, 44, 1005). 

Solutions of ether dibromide in chloroform and ethyl bromide 
exhibit conductivities of the same order of magnitude as those of 
aqueous salt solutions, the specific conductivity increasing approxi- 
mately in proportion to the concentration. On electrolysis, ether 
is liberated at the cathode, and bromine, in amount corresponding 
with the formation of the ion Br’, at the anode. These results are 
in agreement with the hypothesis that the electrolytic conductivity 
of a solution is conditioned by the electrochemical relations of the 
solute with the solvent, and not by any special property, such as 
the dielectric constant, of the solvent. 

Assuming the double formula for ether dibromide, a represen- 
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tation of its structure according to the co-ordination theory is 
suggested. a © ve 


The Apparent Potential Difference of Contact ofa Metal 
and Electrolytic Solutions. J. Guyor (Compt. rend., 1913, 156, 
220—222).—The author has measured the potential difference 
between a gilded electrode and solutions of metallic chlorides with 
an unpolarisable electrode of mercury coated with calomel, and 
secondly, solutions of silver salts with a silver electrode. From his 
results he deduces the following law. There exists the same 
apparent potential difference between gold and equimolecular solu- 
tions of electrolytes containing a common ion and having an 
electrode corresponding with this ion. W.G. 


Theory of the Skinner-Case Electrolytic Thermo-element, 
Sn(CrCi,)Pt, and on Other Elements of Analogous Type. RosBert 
Kremann and Fexix Noss (Monatsh., 1913, 34, 7—67).—The £.M.F. 
of a cell composed of tin or tin amalgam and platinum or carbon in a 
dilute solution of chromic chloride increases with the temperature, 
but the observations of Skinner (A., 1896, ii, 3) did not agree with 
those of Case. Since the action of the cell depends on the reaction 
2CrCl; +Sn — SnCl, + 2CrCl,, this equilibrium has been studied at 
the outset. The results show that the dissolution of the tin increases 
slowly from 22° to 42°, faster from 42° to 62°, and rapidly from 
62° to 80°. The constant AK from the expression 

(CrCl,)?/ {(SnCl,)(CrCl,)?} 

increases with increasing dilution, which is explained by assuming 
that it is only the green variety of chromic chloride which takes 
part in the reaction (compare Olie’s study of the equilibrium, violet 
CrCl, — green CrCl,, A., 1906, ii, 859). For the purpose of the 
further investigations it was necessary to know the dependence of 
the amount of tin in solution on the original concentration of the 
chromium chloride and on the temperature, and therefore the 
factor SnCl,/CrCl, + CrCl, has been plotted against chromic chloride 
(constant temperature) and temperature (constant initial concen- 
tration). The stronger the solution, the faster does this factor rise 
with temperature. 
- Measurements of 7.M@.F. under different conditions were made; 

the #.M.F. of the system platinum or carbon as +pole, and tin or 
tin amalgam as —pole, in pure chromic chloride (5 mols. per 100) 
is independent of temperature, and is about 1 volt, but when the 
solution is saturated with tin the #.M.F. falls off enormously. The 
potential drop Pt|CrCl, is also strongly affected by changes in the 
solution, from which the conclusion is drawn that the tervalent 
chromium ions are reduced at the anode, a change which is very 
dependent on temperature. Hence, when an exhausted cell, that 
is, one which is saturated with tin and chromous chloride, is raised 
to a higher temperature, more tin dissolves, the reduction of 
Cr***-ions to Cr’’-ions can proceed farther, and a further current 
is obtained. When the element has been exhausted at a high tem- 
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perature (98°), no further current is developed on cooling, since a 
series of saturations is passed through, but when heated afresh 
the current is renewed. The quantity of current measured by a 
copper voltameter is, however, small, but it is about three times 
as much at 96° as at 18°. It remains constant for some time, then 
falls, and later on rises again, this change being accompanied by 
the precipitation of insoluble chromium sesquioxide. 

Other equilibria have been studied, and the systems copper- 
chromic chloride—carbon, tin—vanadic chloride-carbon, and silver= 
chromic nitrate-carbon, were found to show similar electrical 
effects, although in the latter case the instability of chromous nitrate 
soon renders the silver passive, and consequently the potential 
difference between the electrodes smaller. 


The Influence of High Pressures on Faraday’s First Law. 
Ernst Cowen (Zeitsch. Hlektrochem., 1913, 19, 132—133).—The 
amount of silver deposited in two coulombmeters, one at atmospheric 
pressure, and the other at pressures of 500, 1000, and 1500 
atmospheres, was compared. In most cases the weights are found 
to be identical; in one case there is a difference of 1 in 15,500. 
From the results the author draws the conclusion that the ionic 
charge does not vary 1 in 17,000 on changing the pressure from one 
atmosphere to 1500 atmospheres. J.F.S. 


Anodic Oxidation of Ammonia in an Acid Liquid in the 
Presence of Silver Salts. GINo ScaGLiaRINi and A. Casa.i (Attz 
k. Accad. Lincei, 1912, [v], 21, ii, 726—729 ; Gazzetta, 1913, 43, 
i, 30—36).—When a solution of ammonium sulphate saturated with 
silver sulphate and contained in a porous pot is used as anodic 
liquid, and a solution of sulphuric acid (10%) is taken as cathodic 
liquid, on electrolysis some nitric acid is formed round the anode. 
From the authors’ experiments the production of the acid appears 
to be favoured by rise of temperature (about 3°5 grams of nitric 
acid per 100 grams ammonium sulphate at 90°, as compared with 
0°13 grams at 0°), but the amount of nitric acid formed is inversely 
proportional to the concentration of the ammonium sulphate. The 
production of nitric acid falls off as the experiment is continued, 
probably owing to migration of the catalyst from the anodic com- 
partment. R. V.S. 


The Mechanism of the Chlorination of Benzene in the 
Electrolytic Cell. Ratpa G. Van Name and Cartton H. Maryorr 
(Amer. J. Sci., 1913, [iv], 35, 153—170. Compare Cohen, Dawson, 
and Crossland, T., 1905, 87, 1034).—The electrolysis of benzene in 
a solution of lithium chloride in glacial acetic acid gives chlorinated 
benzenes, under favourable conditions, to the extent of 50—70% 
yields. Both addition and substitution products are formed, the 
latter predominating, but there is nothing to show that the effects 
are not due to the secondary action of chlorine previously set free 
by the current and dissolved in the electrolyte. Benzene dissolved 
in the same solution is readily chlorinated by direct treatment 
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with chlorine gas in ‘the dark, yielding additive and substitution 
compounds in proportions which vary with the conditions. 

The addition of benzene to the acetic acid—lithium chloride 
solution during electrolysis raises the anode potential by an amount 
equal to or greater than that produced by a similar amount of 
carbon tetrachloride. This indicates that benzene has little or no 
depolarising action towards chlorine, at least in this case, and 
therefore that the chlorination of the benzene is not electrolytic 
in character. Phenol, added under similar conditions, produces a 
decided lowering of the anode potential, substitution products being 
formed. 

The rate of chlorination of benzene, when dissolved in the same 
medium saturated with chlorine, was measured at 10°2°, and then 
the rate under simultaneous electrolysis. In the latter case there 
was no perceptible acceleration of the rate of chlorination under 
conditions where a 10% current yield should have been evident. 
Both additive and substitution products, in the ratio of about 2:3, 
were formed, this ratio increasing with the progress of the reaction. 
The reaction velocity calculated on the assumption that monochloro- 
benzene and benzene hexachloride were the sole products, showed 
a steady rise, but the rate of chlorination of monochlorobenzene, 
as determined separately, appeared to be sufficient to account for 
this effect. 

From the above results it follows that there is no positive evidence 
of strictly electrolytic, that is, anodic, chlorination of benzene. 

T.8.P. 


Measurement of the Energy of the Ultra-violet Radiation 
Emitted by an Arc in Mercury Vapour under Different 
Conditions. Marcet Bott (Compt. rend., 1913, 156, 313—315).— 
A study of the energy emitted by a mercury-vapour lamp under 
varying conditions of voltage and current strength. The results 
show that the energy for A=2536 emitted by the arc in mercury 
vapour is a parabolic function of the electrical power expended. 
A formula is given by means of which an approximate calculation 
can be made for the radiation from such a lamp under any con- 
ditions. W.G. 


Selective Absorption of Electromagnetic Waves. W. 
Romanov (Ann. Physik, 1913, [iv], 40, 281—296).—The author has 
investigated the absorption of electromagnetic waves of wave-length 
ranging from about 40 to about 100 cm. in methyl, ethyl, éso- 
butyl, and amyl alcohols. The curves which are obtained by 
plotting the absorption coefficient as a function of the wave- 
length exhibit distinct maxima and minima, indicating that the 
absorption spectrum for long-waved electromagnetic waves is quite 
similar to the spectrum obtained in the case of heat rays, H. M.D. 


The Additivity of Diamagnetism in Compounds. Pavut 
Pascau (Compt. rend., 1913, 156, 323—325. Compare A., 1910, ii, 
100, 179).—The absolute values of the atomic coefficients of mag- 
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netisation of a number of non-metallic elements, as calculated by 
difference from the coefficients of simple organic compounds con- 
taining them, the coefficient for water being taken as —7°2 x 10’, 
show a very close accord with the values obtained directly on the 
elements. In the case of a diamagnetic metal, the coefficient, 
similarly calculated by difference, is not a constant value, but 
diminishes with increase in molecular weight of the organo-metallic 
compound, the values for a homologous series tending towards a 
limit figure, which, for the metals studied (tin and mercury), show 
a striking agreement with the values obtained by direct deter- 
mination. This method of difference thus affords means of deter- 
mining the coefficient of magnetisation of diamagnetic elements, 
which it is difficult to prepare in the pure state, but of which pure 
organo-derivatives can be prepared. W.G. 


Relative Scale of Temperature for Solid Substances. Hans 
AvtrertHum (Ber. Deut. physikal. Ges., 1913, 15, 25—33).—A 
theoretical paper in which, in reference to the Planck-Einstein 
formula for the energy content of a solid substance, it is suggested 
that the temperature of a solid should be expressed on a scale 
determined by the condition that the energy content is directly 
proportional to the temperature. This scale will vary from one 
substance to another, and even in the case of substances of high 
melting point, the melting points on the relative scale will differ 
materially from those on the absolute scale. The author considers 
that Lindemann’s formula (Physikal. Zeiisch., 1910, 11, 609) for 
the connexion between the melting point and the vibration fre- 
quency should be modified in such a way that the melting tem- 
peratures are expressed on the relative scale. The modified formula 
is applied to the data for silver, aluminium, copper, lead, platinum, 
and zine. H. M. D. 


Specific Heat of Helium and Certain Diatomic Gases 
between 20° and -180° Kari Scuezt and Witnetm Hevse 
(Sitzungsber. K. Akad. Wiss. Berlin, 1913, 44—48).—The measurements 
were made by the method of continuous flow with the apparatus 
described in a previous paper (A., 1912, ii, 19). From the molecular 
heat at constant pressure (Cz), that at constant volume (C,) has 
been calculated. The following pairs of numbers represent respec- 
tively the values of Cp and k=C,,/C,: helium, 18° (4°993, 1°660), 
— 180° (4°934, 1°673); hydrogen, 16° (6°860, 1407), —76° (6°365, 
1°453), —181° (5°330, 1°597); nitrogen, 20° (6°983, 1-400), —181° 
(7°162, 1°468); oxygen, 20° (6°98, 1°399), —76° (6°86, 1°416), 
—181° (7°30, 1°447); air, 20° (6°965, 1°401), —76° (7°04, 1-401), 
—181° (7°23, 1°450); carbon monoxide, 18° (7°006, 1°398), —180°, 
(7°244, 1°472). The above data are compared with the results of 
other observers, and evidence adduced which indicates that the 
probable error attaching to Regnault’s numbers is not less than 
about 1%. In the case of all the diatomic gases examined, it is 
found that the specific heat ratio increases very cousiderably when 
the temperature is lowered from 20° to — 180°. 

15—2 
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Molecular heat values have also been calculated for the various 


gases on the assumption that they obey the simple gas laws. 
M. D. 


Influence of the Free Hiectrons on the Specific Heat of 
Meiais and Alloys. Oskar RicuTer (Ann. Physik, 1912, [iv], 39, 
1590—1608).—The specific heats of complete series of bismuth-tin 
and bismuth—lead alloys have been determined, with the object of 
ascertaining whether free electrons contribute in measurable 
amount to the heat capacity of metals. For both series of alloys 
the electric and thermal conductivities are much smaller than would 
be expected according to the mixture rule, and in both series it 
has been found that the deviations from the straight line relation- 
ship are such that the ratio of thermal to electric conductivity 
remains constant. According to Drude’s theory, the diminution 
in the electrig and thermal conductivity observed in a binary alloy 
of this type is due to a decrease in the number of free electrons, 
and if these electrons are of any appreciable importance in con- 
nexion with the heat capacity of the alloys, it should be possible to 
detect corresponding deviations from the mixture law in the specific 
heat values. 

The measurements were made in a Bunsen ice calorimeter, and 
control experiments indicate that the accuracy attained in the 
specific heats amounts to 0°01 to 0°02%. In the case of the 
bismuth-tin alloys the observed specific heats are slightly greater 
than the calculated values if the mixtures close to the tin end of 
the series are excepted. For the bismuth—lead series the differences 
between observed and calculated values are in the same direction 
but of much greater magnitude, a maximum difference being 
exhibited by the alloy containing equal weights of the two metals. 

These experimental measurements afford therefore no evidence in 
support of the view that the free electrons are responsible for a 
measurable fraction of the total heat capacity of the metallic alloys. 
This result is quite consistent with the theory of specific heat put 
forward by Richarz. H. M. D. 


{Law of Dulong and Petit.| Franz Ricuarz (Ann. Physik, 
1912, [ivj, $9, 1617—1624)—The author discusses the relation 
between Einstein’s theory and the views which he has put forward 
in reference to the law of Dulong and Petit. It is claimed that the 
essential difference is to be found in the special assumptions made 
by Einstein as to the mechanism by which energy transfer takes 
place between the atoms. These assumptions lead to the conclusion 
that the atomic heat cannot be greater than the normal value. 
Since this is not in agreement with experiment, it would appear 
that these assumptions must be modified, and it is suggested that 
the electrons responsible for the conductivity are also involved in 
the process of energy transfer. In addition to this, it would appear 
to be necessary, in those cases where the normal value of the atomic 
heat is exceeded, to assume that these electrons are responsible 
for a portion of the absorbed heat energy. The fact that the 
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strongly electro-positive alkali metals have abnormally high specific 
heats at moderate temperatures is regarded as distinctly favourable 
to this view. 

A further factor which may influence the atomic heat is the 
formation of atomic complexes. This will reduce the degree of 
freedom of the vibrating atoms, and lead to a diminution in the 
heat capacity. This may give rise to a variation of the specific 
heat with the temperature, which is quite independent of that 
indicated by Einstein’s theory. H. M.D. 


Internal Pressure in Fluids. Eate H. Amacat (Ann. Chim. 
Phys., 1913, [viii], 28, i uae résumé of work already published 
in A., 1909, ii, 549; 1911, ii, 1061, and 1912, ii, 428. » ie He 


Melting Curves of Stable and Metastable Crystalline Sub- 
stances. Frreprich Koérper (Zettsch. physikal. Chem., 1913, 82, 
45—55).—From considerations of the Z-function of the thermo- 
dynamic potential, it was shown by Tammann (G@éttinger Nachr. 
math.-phys. Kil. 1911, 353) that the melting curves of the stable 
and metastable forms of a substance would “probably not cut one 
another. The present paper gives an account of the determination 
of the melting curves of the two forms of acetamide, phthalide, 
ethyl aminocrotonate, chloroacetic acid, and sodium thiosulphate. 
These were determined at pressures from 1 to 2875 atmospheres, 
and although it is the opinion of the author that the pressure 
applied was not high enough to finally settle the question, yet the 
results point to the conclusion that the two curves do not cut one 


another. J.F.8. 


Latent Heats of Vaporisation and Maximum Pressures. 
AnatoLe Lepuc (Compt. rend., 1913, 156, 225—227).—Combining 
Clapeyron’s formula for the latent heat of vaporisation with his 
own formula for the specific volume of the saturated vapour 
(compare A., 1912, ii, 831), and taking previously recorded values 
for the maximum pressures and specific heats of water, ether, and 
benzene, the author has calculated the latent heat of vaporisation 
of these substances at temperatures above their boiling points. His 
calculated results being at variance, particularly in the case of 
ether and benzene, with the experimental values recorded by other 
workers, the author suggests the advisability of redetermining the 
values of the maximum pressures on the pure substances, the tem- 
peratures being converted to the thermodynamic scale. W. G. 


Constancy of the Boiling Point of Sulphur. Watruer 
Meissner (Ann. Physik, 1912, [iv], 39, 1230—1242).—In utilising 
the boiling point of sulphur as a thermometric fixed point, the 
mercury or resistance thermometer is usually surrounded by a 
protecting cylindrical or conical sheath of some material, such as 
glass, asbestos, iron, or aluminium. With the object of determining 
the influence, if any, of the nature of the protecting sheath, com- 
parative measurements have been made with sheaths of different 
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materials. These indicate that aluminium or other good reflectors 
cannot be satisfactorily employed in the standardisation of 
thermometers by means of the boiling point of sulphur, for the 
temperatures indicated are appreciably too low, the difference 
amounting to as much as 0°2°. If the aluminium sheath is 
blackened or lined on the inside with asbestos paper, the depression, 
caused by the reflection from the metal surface, disappears, and the 
normal boiling point is recorded. H. M. D 


The Vapour-pressure Curve of Nitrogen Tetroxide. Franz 
Russ [with Ernst Eperwein} (Zeitsch. physikal. Chem., 1913, 82, 
217—223).—The present paper is an account of experiments of the 
same nature as those of Scheffer and Treub (A., 1912, ii, 132). The 
experimental pressures were obtained by use of a mercury mano- 
meter, and despite what is said by Scheffer and Treub against the 
use of mercury for pressure determinations of this type, they agree 
very well with those obtained by means of a glass manometer. The 
vapour pressures were determined from —80° to —15°, and are 
compared with values of Guye and Drouginine (A., 1910, ii, 1056), 
and found to differ more and more from these values as the tem- 
perature is reduced. The vapour pressure is controlled by a 
calculation of the heat of sublimation of nitrogen tetroxide by the 
Clausius formula, the value 10,850 cal. being obtained. This agrees 
well with value of Berthelot and Ogier (Landolt Bornstein “ Tabellen”’) 
and Ramsay (T., 1890, 57, 590). The pressure values are also 
calculated from the Nernst equation, making use of the critical 
pressure 100 atmospheres as deduced by Scheffer and Treub (/oc. cit.). 
The calculated and experimental values agree fairly well. J. F.S. 


Simple Demonstration of the Lowering of Vapour Pressure. 
Watter W. Reep (Chem. News, 1913, 107, 64).—The lowering of the 
vapour pressure of a solvent by a solute at ordinary temperature 
is readily demonstrated by using three similar thermometers, two 
of which are treated as “ wet bulbs” in hygrometry, the wick in one 
case dipping into the pure solvent, in the other case into the 
solution. It is found that the thermometer with the wick dipping 
into the solvent has a lower reading than that with the wick 
dipping into the solution, and that both readings are lower than 
that indicated by the dry-bulb thermometer. The apparatus is 
available for organic solvents as well as for water. H.W. 


Variation of the Vapour Pressure of Aqueous Sulphuric 
Acid Solutions with the Temperature. Cari Hacker (Ann. 
Physik, 1912, [iv], 39, 1338—1349).—According to the relationship 
known as von Babo’s Law, the ratio between the vapour pressure 
of an aqueous solution (p,) and that of pure water (p,) is inde- 
pendent of the temperature. This empirical result is, however, 
inconsistent with the requirements of thermodynamics, which leads 
to the relation d(logp,;/p,.)/dT=A/RT?, where A represents the 
heat of dilution of the solution. In view of this discrepancy, the 
author has made measurements of the difference between the vapour 
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pressure of water and a number of aqueous sulphuric acid solutions 
at temperatures between 30° and 80°. The data show that the ratio 
(Pw—-ps)/Pw is by no means constant, but diminishes as the tem- 
perature rises. In the case of a solution containing 32°59% of 
sulphuric acid, the value of this ratio was found to fall from 0°277 
at 31°3° to 0°252 at 80°3°; for a solution containing 41°54% of 
acid, the ratio fell from 0°460 at 32°6° to 0°430 at 60°8°. 

By reference to Thomsen’s data for the heat of dilution of 
sulphuric acid solutions, it is shown that the observed variation of 
(Pw—Ps)/Pw With the temperature is in fairly good agreement with 
that calculated from the above thermodynamic relation. In making 
this comparison, it has been assumed that the heat of dilution of 
sulphuric acid solutions may be regarded as independent of the 
temperature. H. M.D. 


Thermochemical Investigations in the Alicyclic Series. 
Watter A. Rota and GustaF Jim Ostitna (Ber., 1913, 46, 309—327.. 
Compare T., 1912, 101, 457; A., 1910, ii, 586; 1911, ii, 1065, etc.). 
—The following molecular heats of combustion at constant pressure 
have been determined: Methyl cyclopropane-l : 1-dicarboxylate, 
827°7 Cal.; cyclopropanecarboxylic acid, 479°7 Cal.; ethyl cyclo- 
butanecarboxylate, 966°0 Cal.; cyclobutanecarboxylic acid, 641°6 
Cal.; dimethylceyclobutane-1 :2-dicarboxylate, 984°5 Cal.; methyl 
cyclopentane-1 : 2-dicarboxylate, 1117°7 Cal.; methyl a-tanacetone- 
dicarboxylate, 1452°9 Cal.; keto-a-tanacetonecarboxylic acid, 1328°7 
Cal. ; cis-methyl norpinate, 1288°8 Cal.; methyl pinate, 1441°6 Cal.; 
methyl pinonate, 1478°8 Cal.; methyl spiroheptanedicarboxylate, 
1409°1 Cal., B-pinolene or cyclofenchene, 1471°1 Cal.; cyclene, 
1469°1 Cal.; thujane, 1508°6 Cal.; thujyl alcohol, 1479°4 Cal.; 
thujone, 1431°9 Cal.; camphor, 1412°7 Cal. The following dis- 
sociation constants in aqueous solution at, 25° were also determined : 
cyclopropanecarboxylic acid, 0°0000136 ; keto-a-tanacetonecarboxylic 
acid, 0°0000115; cyclobutanecarboxylic acid, 0°0000173; pinonic 
acid, 0°0000215. 

From a consideration of the above and other data, the authors 
come to the conclusion that Stohmann’s rule, according to which 
the molecular heats of combustion and dissociation constants run 
parallel, holds very well for the simple polymethylene acids, but 
not for the two keto-acids, keto-a-tanacetonecarboxylic acid and 
pinonic acid. 

The relation between ring-form and energy-content, as put 
forward by Stohmann-Kleber and Berthelot, is verified for the 
simpler compounds. The order of the energy-content is: five-ring, 
six-ring, double linking, three-ring, four-ring. A seven-ring appears 
to have a somewhat greater energy-content than a six-ring. 

The influence of conjugation or non-conjugation, semi-cyclic or 
endo-cyclic position, of the double linking is discussed, since these 
secondary influences make comparison very difficult. A marked 
non-symmetrical structure appears to increase the energy-content. 

The results obtained with the one compound so far investigated 
appear to show that the spiro-cyclic arrangement of the carbon 
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atoms is relatively stable. A di- and tri-cyclic arrangement appears 
to increase the energy content. For three- and four-rings, which 
are attached either to or in a six-ring, the energy-content is 
apparently the same as for the isolated rings. 7.8. 3. 


The Laws of Corresponding States. Emme H. Amacat 
(Compt. rend., 1913, 156, 271—277).—A theoretical discussion of the 
above law, which the author considers may hold good for normal 
substances, deviations from the law being the result of secondary 
phenomena, particularly those of polymerisation. This is borne 
out by the fact that, of the organic compounds considered, the 
alcohols, which exhibit a tendency to polymerise, show the widest 
deviation from the law. He further replies to some criticisms of 
Mathias (Congrés du froid, 1912). W.G. 


The Elements of Energy. Jacques Ducrtaux (Compt. rend, 
1913, 156, 142—144).—A theoretical discussion of the relationship 
between the element of energy, as defined by Planck, being the 
smallest amount of energy which can intervene in a radiation of 
wave-length A, expressed by ¢=19°6 x 10~-1!7/A, and the element of 
energy from the Pictet-Trouton law, the smallest amount of energy 
which can intervene in a chemical transformation or in a change 
of state at a temperature 7', «,=9°5x 10-167. Taking the case of 
a dark body emitting rays entirely of wave-length A, at a tem- 
perature 7, the author finds the ratio €/¢, is very close to unity. 

W.G. 


The Molecular Association of Liquids. I. Atexius J. BatscHINsKI 
(Zettsch. physikal. Chem., 1913, 82, 86—89).—Polemical. An answer 
to the criticism of Tyrer (A., 1912, ii, 739) on the author’s calcu- 
lations of critical temperature (A., 1911, ii, 189). J.F.S. 


The Molecular Association of Liquids. II. A.exius J. Bar- 
SCHINSKI (Zettsch. physikal. Chem., 1913, 82, 90—92).—The author has 
calculated the metacritical temperature and association factor by 
means of the formula deduced by him (A., 1902, ii, 444) for 
propyl, isopropyl, butyl, csobutyl, amyl and allyl alcohols, and 
for formic, propionic, butyric, and isobutyric acids at a series of 
temperatures. 

He also calculates the metacritical density of water from the 
atomic critical volumes of hydrogen and oxygen, and thus is able to 
arrive at the metacritical temperature for water. The result is 
the same as that previously obtained by him by the method quoted 
above. J.F.S. 


A Method for the Determination of the [~nsity of Solid 
Substances. J. L. AnpRrEAE (Zeitsch. physikil. hem. 1913, 82, 
109—114. See also A., 1911, ii, 469)—A method is given for the 
determination of the density of solid substances which are either 
very soluble or lose water of crystallisation very easily. The deter- 
minations are effected in a dilatometer, which consists of a bulb a 
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of about 10 ¢.c. capacity, which is connected by means of a narrow 
tube with a wider tube d. The volume of the bulb is known as 
well as that of the tube b, which is also graduated. The method 
consists in placing about 20 grams of the carefully dried crystals 
into d; should these contain water of crystallisation, the water 
content is first of all accurately determined. Then the whole is 
weighed, the salt is then washed down into the bulb a, and sufficient 
water is added to completely dissolve all the solid. The tube is 
then placed in an inclined position and heated until the liquid 
stands in the narrow tube. Then the whole is weighed again; thus 
the weights of crystals and water are known as well as the sum 
of the volumes at a given temperature. If then the solubility of 
the substance at that temperature and the density of the mother 
liquor is known, it is obvious that the volume of the mother liquor 
and consequently the volume of the crystals must be known. 
Hence the density, unaffected by efflorescence or absorbed air, is 
known. The author has compared the values obtained by this 
method with the values obtained by other methods for substances 
which are not easily changed, and comes to the conclusion that by 
this method the density of a solid can be obtained with the same 
degree of accuracy as obtains in the case of gases. J.F.8. 


Normal and Abnormal Cases of Specific Volume of Binary 
Liquid Mixtures. H.S. Van Kiooster (./. Amer. Chem. Soc., 1913, 
35, 145—150).—It has been shown by Hyde (A., 1912, ii, 1138) 
that when p-nitrotoluene is dissolved in carbon disulphide, the 
specific gravity of the solution is less than that of carbon disulphide 
itself, although p-nitrotoluene has a higher specific gravity than 
carbon disulphide. Considerations, based chiefly on Hubbard’s 
work (A., 1910, ii, 809), are now advanced which indicate that this 
phenomenon cannot be regarded as abnormal, and reference is made 
to a really abnormal case, that of chloroform and ether, which was 
recorded by Guthrie (A., 1885, 339). E.G. 


A Relation between the Atomic Volumes of the Elements 
and their Power of Forming Complex Compounds. G. Htrsca- 
FELDT Hansen (Zertach, anorg. Chem., 1913, '79, 322—326).— Elements 
of small atomic volume have the greatest tendency to form stable 
complex groups. This principle is illustrated by an arrangement 
of the elements according to atomic volume. C. H.D. 


Viscosity and its Significance for the Chemistry of Celluloid 
in Theory and Practice. H. Scuwanrz (Zeiisch. Chem. Ind. Kolloide, 
1913, 12, 32—42).—An account is given of the application of 
viscometric methods in the investigation of nitrocellulose, and the 
changes which it undergoes in solution. From measurements of the 
viscosity of solutions of nitrocellulose in camphor-alcohol, ether- 
alcohol, and in acetone, it is found that the viscosity increases very 
rapidly with increase in concentration, and that the solutions 
exhibit the phenomena of ageing. The ageing is accompanied by 
a very considerable increase in the viscosity, which is more pro- 
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nounced in the case of the more concentrated solutions. The 
influence of the nitration process, including the washing and 
bleaching processes, on the viscosity of nitrocellulose solutions is 
also examined, and the question of the molecular weight of cellulose 
is discussed in reference to the viscosity data. H. M.D. 


Change of the Surface Tension of Mercury on the Addition 
of Metals. Frreprich Scumipt (Ann. Physik, 1912, [iv], 39, 
1108—1132).—The influence of small quantities of various metals 
on the surface tension of mercury has been examined. The surface 
tension data were obtained by a method involving the measurement 
of the dimensions of the wave forms which are set up in the jet 
of liquid which issues from a tube provided with an elliptically 
shaped aperture. For this purpose the mercury or amalgam jet 
was photographed, and the required dimensions obtained by 
measurement of the negatives by means of a micrometer microscope. 
In addition, the times required for the outflow of equal volumes of 
mercury and the amalgams were determined, and from these data 
the ratio of the surface tensions can be calculated. 

The observations show that the metals examined can be divided 
into three groups. Even at the highest concentrations investigated 
(about 2%), zinc, cadmium, thallium, gold, tin, and lead produce 
very little change in the surface tension of the mercury. The 
alkaline earth metals and lithium increase the surface tension to a 
very considerable extent. Traces are sufficient to produce an 
appreciable increase, and when the concentration of the added 
metal amounts to 0°003 to 0°006%, the influence of the addition of 
a further quantity is relatively small. Sodium, potassium, 
rubidium, and cesium reduce the surface tension very markedly. 
In the case of the first three alkali metals the influence is very 
small at the lowest concentrations; larger quantities have a rela- 
tively very much greater effect, but if the concentration of the 
alkali metal is still further increased the diminution of the surface 
tension becomes much less pronounced. The interval of concen- 
tration for which the influence of the alkali metal is greatest, varies 
considerably from one member of the group to another. In the 
case of cesium, the initial stage appears to be absent, the smallest 
traces producing a lowering of the surface tension. 

From the observations it is evident that, in general, metals 
belonging to the same periodic group have a similar action on the 
surface tension of mercury. When the change in the surface 
tension is plotted as a function of the atomic weight of the added 
metal, a periodic curve is obtained. 

_In the group containing the alkali metals and gold, and in that 
which contains the alkaline earth metals, lithium and thallium, the 
surface tension of the amalgam is found to increase with the melting 
point of the dissolved metal. H. M.D. 


Internal Friction of Binary Systems. Characteristics of 
Definite Compounds. Nroxar 8. Kurnakov and §S. F. SuHemr- 
scHUSHNI (J. Russ. Phys. Chem. Soc., 1912, 44, 1964—1991).—The 
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authors have investigated, at various temperatures, the viscosities 
of the following binary systems, which form definite compounds 
(thiocarbamides) and at the same time remain liquid and homo- 
geneous: allylthiocarbimide and piperidine; phenylthiocarbimide 
and diethylamine; [with V. ZrsicEer] allylthiocarbimide and 
methylaniline; [with A. ArsENEv] ethylthiocarbimide and piperi- 
dine. 

The viscosity isotherms if these systems consist of two separate 
branches, which are convex to the composition axis, and intersect at 
an angle (increasing in acuteness as the temperature is lowered) 
in a maximum corresponding with equimolecular proportions of the 
components. A similar form is exhibited by the curves connecting 
the temperature-coefficient of viscosity with the composition. This 
“rational” type of curve represents an addition to the three types 
given by Dunstan and Wilson (T., 1907, 91, 83). 

The intersection of the branches of the viscosity isotherms in a 
rational maximum is an example of the break in continuity indi- 
cated by Mendeléev on the basis of his views on the nature of 
solutions. Assuming that the two branches of the viscosity 
isotherm belong to one and the same curve, the maximum points of 
diagrams of the rational type may be compared with singular or 
nodal points of curves of the third and higher orders. These points 
may be termed “Dalton points,’ as they characterise phases con 
taining chemical compounds, which are subject to the laws of 
constant and multiple proportions. 

Measurements of the viscosity of liquid systems represent one 
of the most sensitive methods of investigating the formation of 
chemical compounds and of determining their purity. 

The system consisting of allylthiocarbimide and the tertiary base, 
pyridine, which form no substituted thiocarbamide, gives a viscosity 
curve totally different from those described above, the value of np; 
for a mixture of the constituents in equimolecular proportions 
being rather less than the arithmetic mean of the values for the 
pure components. oe Me 


Influence of Temperature on the Turbulent Flow. Ct. 
ScHakrerR and G. FranKenBerG (Physikal. Zeitsch., 1913, 14, 89—93. 
Compare Sorkau, A., 1912, ii, 900).—The conclusions drawn by 
Sorkau from his observations on the flow of liquids in the turbulent 
condition are criticised. The view that the influence of tempera- 
ture on the rate of flow in the first stage of turbulence is the same 
for all liquids is shown to be untenable, a theoretical argument 
being advanced which indicates that the temperature-coefficient is 
dependent on the specific nature of the liquid. From the hydro- 
namic equations, a formula is deduced for the temperature-coefficient 
which is in good agreement with the experimental data. 

In a similar manner, it is also shown that the supposed lack of a 
temperature effect in the second and third stages of turbulence is 
inconsistent with the facts, and that the actual temperature varia- 
tion may be expressed by formule derived in the same way from 
hydrodynamic equations. 
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It is further shown that the observed temperature variation of 
the transition from the first to the second stage of turbulence is 
determined by the same condition, which has been shown by 
Reynolds to regulate the influence of temperature on the transition 


from the condition of steady flow to that of primary turbulent flow. 
H. M. D. 


Turbulence Viscosity. Gustav Mir (Physikal. Zeitsch., 1913, 
14, 93—95. Compare Sorkau, A., 1912, ii, 900, and preceding 
abstract)—The irregular grouping of the experimental points on 
the diagram, which is obtained by plotting the rate of flow as a 
function of the pressure, is considered to be due to the instability 
of the flow under the conditions which obtain in the second and 
third stages of turbulence, and not to mere accidental errors of 
observation. If this is the case, the real influence of pressure on 
the rate of flow in the turbulent condition will not be obtained by 
simply drawing a mean curve through the experimental points on 
the diagram. The probable nature of the true curve is discussed 


in reference to Sorkau’s data for ethyl acetate, chloroform, and 
acetone, H. M.D. 


Determination of the Degree of Dissociation of Molten 
Silver Chloride and Silver Bromide. Ginter Scnutrtze (Zeitsch., 
El-ktrochem., 1913, 19, 122—126).—The anthor shows that when 
sodium glass is dipped into molten silver salts, silver ions diffuse 
into the glass and sodium ions diffuse into the silver. Under 
constant conditions the quantity of silver which diffuses is propor- 
tional to the concentration of the silver ions for small concentra- 
tions. The relation between the quantity of silver diffusing and 
the concentratioen of the silver ions is obtained by introducing small 
quantities of sodium salts of the same anion, and so reducing the 
silver ion concentration, and then determining the amount of silver 
which has diffused. From two such experiments, using small but 
different quantities of the sodium salt, it is possible to calculate 
the factor which gives the desired relationship by means of the 
law of mass action. Consequently it is easy to determine the 
degree of dissociation directly from the amount of diffused silver. 
From the experiments the values for silver chloride and silver 
bromide are found to be AgC]=1°17 x 10-8—1°35 x 10-3 at 461°, 
AgBr= 2°35 x 10-4 at 450°. These values agree well with those of 
Abegg obtained from measurements of the decomposition potential 


(A., 1900, ii, 5). J.F.S. 


Method of Calculation of the Constant of Capillarity. 
The Hétv6s-Ramsay Rule. The Coefficient of Compressibility 
of Liquids. Perru Boapan (Zeitsch. physikal. Chem, 1913, 82, 
93—108).—A theoretical paper in which it is shown: (1) that the 
molecular surface energy, calculated from the values y=4grhp, 
changes in a linear manner with temperature down to the critical 
point; (2) that in calculating the surface tension of liquids it is 
unnecessary to subtract the orthobaric density of the vapour from 
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the density of the liquid; (3) the coefficient of elasticity of a liquid 
is equal to the internal pressure, and that the product of the 
internal pressure and the coefficient of compressibility of a liquid 
is equal to unity; (4) that between the coefficient of elasticity, the 
internal pressure, and the vapour pressure of a liquid the relation- 
ship H=/? + p holds. J.F.S. 


The Theory of Osmotic Pressure. Jonannes J. van Laan 
(Zeitsch. physikal. Chem., 1913, 82, 223—224).—The author criticises 
the formule derived for osmotic pressure of solutions by Stern 
(this vol., ii, 28; see also A., 1895, 11, 107; 1906, ii, 526; 1908, ii, 
1018; Lewis, A., 1908, ii, 465). J.F.S. 


Diffusion through Rubber Membranes. Witiiam J. Gigs, 
JacoB Rosenstoom, WiLttiAmM H. Wetker, Grorce D. BEAL, and 
Grorce A. GeicreR (Biochem, Bull., 1912, 2, 55—86).—On the 
assumption that the diffusion of a solute depends largely on the 
chemical affinity of the membrane and the materials on each side 
of it, study was directed to what occurs in membranes made of 
rubber in reiation to substances soluble in ether. The experiments 
recorded deal with fats, alkaloids, lipoids, proteins, and pigments. 

W. D. A. 


General Characters of the Actions between Molecules. 
Marcet Brintouin (Ann. Chim. Phys., 1913, | viii], 28, 48—77),—A 
theoretical paper and the first of a series in which the author 
proposes to consider the mechanical properties of matter, regarded 
as composed of a large number of identical particles (molecules) 
which may be isotropic or anisotropic, in equilibrium, in motion due 
to the action of a homogeneous medium having a mean uniform 
movement, cr undergoing translatory movement in any sense. In 
this paper the conditions which govern the mutual mechanical 
action of molecules are discussed, and the views advanced by 
Schréder, by Sollas, and by Barlow and Pope (T., 1906, 89, 1723) 
are examined. The author considers that the form of the neutral 
zone (in which mutual action between molecules is nil), and there- 
fore crystalline form, may have a direct relationship to the consti- 
tution of the molecule, in so far as this depends on valency, but the 
molecular volume is, in addition to that, dependent on the nature 
of the atoms. T. A. H. 


The Partial Miscibility of Liquids. Hmite Baup (Compt. rend., 
1913, 156, 317—320. Compare A., 1912, ii, 233, 331).—Studying 
a mixture of acetic acid and cyclohexane the author has determined 
the temperature of crystallisation of the acid in the solvent at 
various concentrations, and has plotted a temperature-concentration 
curve. For conditions of partial miscibility the temperature at 
which crystallisation commences must be a minimum point on the 
above curve. W.G. 


The Atomistic Theory of Polymorphism. Gustav TamMMANN 
(Zeitsch. physikal. Chem., 1913, 82, 172—200).—A theoretical paper in 
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which the following points are discussed: (1) Polymorphism and 
the molecular composition of the liquids. The conclusion is drawn 
in this connexion that in liquids which have a value for —d(avi)/dT 
less than 2°00, that is, liquids which are associated, more than one 
thermodynamic crystal group may separate, whilst for liquids which 
have a value more than 2°00 only one crystal group can separate. 
(2) The crystallisation of different crystal groups from associated 
liquids. (3) The characteristics of association in crystals. (4) The 
thermal characteristics of the forms of a thermodynamical crystal 
group. J.F.S. 


Jellies. Ricuarp Zsigmonpy and WiLHELM Bacumann (Zettsch. 
Chem. Ind. Kolloide, 1913, 12, 16—18. Compare A., 1912, ii, 1149). 
—Polemical against von Weimarn (this vol., ii, 32). It is pointed 
out that the observations relating to the morphological structure 
of gelatinised soap solutions has not been put forward as evidence 
in support of the crystalline nature of jellies in general. It would 
appear that von Weimarn and the authors do not agree in respect 
of the question as to what properties determine whether or not a 
substance belongs to the group of jellies. H. M.D. 


Reversible Coagulation Processes. Sven Opin and E. OHLOoN 
(Zeitsch. physikal. Chem., 1913, 82, 78—85).—Colloidal solutions of 
silver and sulphur in 1% solutions were placed in a centrifugal 
machine and treated with a series of different concentrated sclutions 
of electrolytes. In the case of the silver solution, ammonium nitrate 
was used, whilst with the sulphur solutions, sodium chloride was 
employed. The addition of the electrolyte caused coagulation, 
which was completed rapidly by centrifugalising. Then by more 
rapid centrifugalising the coagulating electrolyte was removed, and 
the solution made up to its original volume with the pure solvent, 
when the colloidal substance again passed into solution. The 
solution was then examined by ultra-microscopic methods, and the 
number and size of the particles determined. From these experi- 
ments the authors state that there is no change in the size of the 
particles, even after many coagulations and re-solutions, and that 
the individual particles maintain their identity in the coagulated 
mass. J.F.8. 


Method for the Determination of the Size of Colloidal 
Particles. A. Dumaysx:, E. Zapotinski, and M. Evstev (Zeitsch. 
Chem. Ind. Kolloidz, 1913, 12, 6—11).—On the assumption that the 
colloidal particles are spherical in form, it is shown that the radius 
of the spheres may be obtained from the formula: 


r= 4/30(8+¢ —ds)/4and, 
in which n is the number of particles in volume v, ¢ the concentra- 
tion of the colloidal solution, 6 the density of the solvent, and 
d, that of the solution. 
From the data for three colloidal solutions it is found that the 
value of r given by this equation is from one and a-half to three 
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times as large as tl.e value obtained from Stokes’s equation for the 
rate of segregation of the particles. 

Other formule for the radius of the colloidal particles are 
deduced by combining Einstein’s equation, /n)=1/(1—¢), for 
the relation between the viscosities of the solution (7) and the 
solvent (1)) and the volume (¢) occupied by the colloidal substance 
with Stokes’s equation. These are applied in the calculation of 
the dimensions of the particles in colloidal solutions of arsenious 
sulphide which have been investigated at 0°, 20°, and 50°. 

H. M. D. 


The Application of the Principles of Colloidal Chemistry 
to the Considerations of the Question of Specificity. 
Wotreanc Ostwatp (Biochem. Zeitsch., 1913, 48, 225—229).— 
Michaelis and Davidsohn (this vol., i, 121) have recently shown that 
the formation of specific agglutins and precipitins is largely 
independent of the hydrogen ion concentration, and is to a large 
extent independent of the electrical charge of the particles con- 
cerned in the precipitate formation. They draw the conclusion 
from these results that the cause of precipitation is essentially of a 
chemical character, and that the general principles of colloidal 
chemistry are not applicable to these phenomena, To the latter 
statement the author takes exception, on the ground chiefly that 
electrical factors are not the only ones to be taken into account 
as the cause of precipitation from colloidal solutions. He quotes 
instances to show that adsorptive precipitation can be produced by 
two substances, both of which have the same kind of electrical 
charge (toxins and antitoxins), and, furthermore, certain concen- 
trated electolytes which can neutralise and discharge a colloid (gold 
sols) do not always produce precipitation. Other important factors 
which determine the precipitability of a colloid, such as the surface 
tension at the interfaces, are not influenced solely by the electrical 
charges, but other chemical and physical characters must be taken 
into account, such as the grade of the dispersion, and the degree 
of hydration of the colloid. 8.B.8. 


Reciprocal Salt Pairs and Double Ternary Salt Mixtures. 
Ernst J AnEcKE (Zeitsch. physikal. Chem., 1913, 82,1—34. See also A., 
1908, ii, 808; 1909, ii, 872; 1912, ii, 750)—A theoretical mathe 
matical paper. The relationship between weight % and molecules 
% curves for reciprocal salt pairs is discussed, and a new method 
of representing the weight relationships introduced. The solid— 
liquid relationships of reciprocal salt pairs is discussed, making use 
of the Z-function of the thermodynamic potential. The Z-function 
is defined by the equation Z=H£—TS+ Pv, where F is the internal 
energy, S the entropy, and 7', P, and v the absolute temperature, 
pressure, and volume. The reciprocal pairs are discussed for cases 
where one, two, three, four, five, and more solid phases are present. 
Instances are cited of pairs which will probably show the properties 
theoretically deduced. The equilibrium of double ternary mixtures 
(M'M" M"")(S'S") or (M'M")(S'S"S'"’), where M'M1"M'"' represent 
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metals, S’S"S'"’ acid radicles, are discussed for the cases where oné, 
two, three, four, tive, six, and more than six solid phases are present. 


J.F.S. 


The Partial Pressures of Ternary Mixtures. Frans A. H. 
SCHREINEMAKERS (Zeiisch. physikul. Chem., 1913, 82, 56—58).—A 
mathematical paper, in which from Duhem-Margules equation for 
binary solutions (A., 1901, ii, 227) the author deduces an expression 
for ternary mixtures which has the form: 

x,dln, + y,dlm,+ (1 —2,—y,)dlr,=0, 
in which 7,, 7, and 7, are the partial pressures of the constituents 
in the gaseous phase, and x,, y, and (l—.w2,—y,) the quantities of the 
substances in the liquid. This equation is shown to be a special 
case of the Duhem-Margules equation. J.F.S. © 


Tne Quadruple Point and Triple Curves in Binary Systems. 
Frans A. H. ScHREINEMAKEKS (Zettsch. physikal. Chem., 1913, 82, 
59—70).—The author considers the relationships, on the basis of 
the phase rule, of binary systems which can exist in four phases. 
The changes which occur when pressure, temperature, or concentra 
tion is effected at the quadruple point are discussed. The conclu- 
sions arrived at are applied to the systems H,S—H,O (Scheffer, 
A., 1911, ii, 264, 870) and iodine-chlorine (Stortenbeker, A., 1889, 
102). J.F.S. 


The Equilibria in the System Barium Chloride, Sodium 
Nitrate, Barium Nitrate, Soaium Chloride, and Water. ANGELO 
Coppapuro (Atti A. Accud. Lincet, 1912, [v], 21, 11, 842—850. Com- 
pare A., 1912, 11, 441).—-Of the four ternary systems comprised in 
this quaternary system, that of sodium chloride, barium chloride, 
and water has been investigated at 30° by Schreinemakers and de 
Baat (Zertsch. physikul. Chem. 1909, 65, 587). The other three 
systems and the quaternary system have now been investigated at 
the same temperature, and the present paper gives the results of 
this work in a number of tables. R. V.S. 


Equilibria between Potassium Hydrogen Carbonate and 
Salts of Magnesium, Nickel, and Cobalt. ‘TT. Nanry (Ann. Chim. 
Phys., 1912, [viii], 27, 5—89; 1913, [viii], 28, 77—208).—The 
results already recorded (A., 1911, ii, 103, 282) for the action of 
potassium hydrogen carbonate on salts of magnesium are described 
in greater detail, and a mathematical discussion of the whole 
subject is given. It is then shown that the action of potassium 
hydrogen carbonate on nickel salts is strictly analogous to its 
action on magnesium salts, both actions being reversible in the 
ordinary sense. ‘These results are therefore at variance with those 
observed by Engel (A., 1886, 121). Cobalt salts behave differently, 
no equilibrium being reached in this case. 

The conditions prescribed by various authors, and especially Engel 
(loc. tt.) for the preparation of magnesium carbonate, 
MgCO,,3H,O, and potassium hydrogen magnesium carbonate, 
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KHCO;,MgC0,,4H,O, are examined, and shown to be inaccurate 
and incomplete, and experimental data supporting this conclusion 
are quoted. The conditions under which either or both salts may 
be formed are then determined by the use of Gibbs’ graphic method 
for ternary mixtures, and it is shown that these conditions can be 
verified experimentally; thus at temperatures 7—8°, 15°, and 
26—-27° the composition of the precipitate is independent of the 
concentration of the magnesium salt, and depends only on the con- 
centration of the potassium hydrogen carbonate in the generating 
liquid. At 7—8°, 2°2% of the latter salt is the critical value, 
anything below that giving magnesium carbonate, and anything 
above it the double carbonate. At 15° the critical value is about 
4%, and at Z26—27° about 6%. The only secondary reaction is the 
reversible decomposition of the double carbonate by water, and to 
this is due the variation of the critical value with temperature. 

The second paper begins with a mathematical and experimental 
investigation of the conditions necessary for the formation of either 
carbonate, and methods of calculating the composition of solutions 
which on admixture will give a precipitate of the required composi- 
tion are given, with experimental verifications. 

The equilibrium conditions for the formation of the double 
carbonate and its decomposition by water are then investigated, and 
shown to be identical for the same temperature, under atmospheric 
pressure. The velocity of the reaction in either direction at the 
same temperature and pressure is proportional to the difference 
between the initial and final concentration of potassium hydrogen 
carbonate in the solution; the velocity constant increases with the 
temperature. 

A similar but less detailed study has been made of the formation 
of nickel carbonate, NiCO,,3H,O, and of the double carbonate, 
NiCO,,KHCO,,4H,O, and the results are completely analogous to 
those obtained for the corresponding magnesium salts. 

Cobalt salts on precipitation with potassium hydrogen carbonate 
give a basic carbonate, CoCO,,CoO,5H,O, and a double carbonate, 
CoCO,,KHCO,,4H,O, the former amorphous, the latter crystalline. 
No combination takes place between cobalt carbonate and potass- 
ium hydrogen carbonate, and no equilibrium is reached in the 
action of water on the double carbonate, referred to above. 

T. A.B. 


Displacement of the Primary Amylamines by Gaseous 
Ammonia. Fix Brver (Compt. rend., 1913, 156, 315—317) — 
A study of the equilibrium pressures of amylamine hydrochloride 
and its 7so-isomeride in the presence of gaseous ammonia at different 
temperatures. The values for the straight-chain compound are 
considerably lower than those for the iso-compound at low tempera- 
tures, but the values become practically equal at 50°. The figures 
indicate the existence of several definite basic hydrochlorides, the 
state of equilibrium being a function of the concentration of the 
ammonia. W.G. 

VOL. CIV. il. 14 
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Influence of Temperature on the Velocity of Chemical 
Reactions. II. B. Scuvecov (J. Russ. Phys. Chem. Soc., 1912, 44, 
Phys. Part, 516—519).—In a previous paper (this vol., ii, 124), the 
author has suggested the characterisation of the influence of tem- 
perature on the velocity of chemical reactions by the logarithmic 


temperature-coefficient, », expressed by (Ky) K, sete bet where K, 
and KX, are the respective velocity constants determined for the 
absolute temperature 7, and 7,, and p is a constant. From this 
expression it follows that constancy of y requires the fulfilment of 
the condition dlogX /dlog7 = constant. 

Starting from the assumption that chemical reaction is a conse- 
quence of the reacting molecules impinging one on the other with a 
sufficient degree of violence, the author now shows mathematically 
that, in the case when molecules of only two kinds react, 
dlogK /dlogT has the constant value 1°5. The assumptions made 
in arriving at this result are that the reaction shall be non-revers- 
ible, and that it shall take place either in a gaseous medium or in 
dilute solution. For reversible reactions, constancy of the loga- 
rithmic temperature-coefficient is to be expected only when the 
velocity of the reverse reaction is virtually independent of the 
temperature. z..m. F. 


The Action of Carbonic Acid on Alkalis and Alkaline Earths 
as a Time Reaction. Danizi, VorLANDER and WALTER StruszE (Ber., 
1913, 46, 172—181)—-When a solution of calcium hydroxide, 
coloured red with phenolphthalein, is rapidly mixed with an aqueous 
solution of carbon dioxide of slightly more than the equivalent 
strength, there is no immediate disappearance of the red colour. 
The time necessary for decolorisation may vary from a few minutes 
to several days, increasing with the dilution of the solutions. As 
the excess of carbon dioxide is increased, the time diminishes, but 
still remains of the order of several seconds when about four times 
the equivalent of carbonic acid is used. If a precipitate forms, it is 
deposited before decolorisation occurs. These results were shown 
not to be due to alkali being dissolved from the glass, or to other 
such side-reactions. 

Similar results were obtained with solutions of barium and sodium 
hydroxides, but the times necessary for the disappearance of the red 
colour were very much less, being generally of the order of a few 
seconds, unless, in the case of barium hydroxide, the dilutions are 
very great. Lowering the temperature increases the time. 

The authors consider that it is probable that the above pheno- 
mena are due to the hydration of carbon dioxide to carbonic acid 
not being complete in aqueous solution, and taking place only 
slowly during the neutralisation. No other weak acids, such as 
hydrogen sulphide, acetic acid, etc., gave similar results. 

It is found that pure and well-washed calcium carbonate gives 
an alkaline reaction to water. 

The results show that calcium hydroxide cannot be used for the 
estimation of the free carbonic acid in water. T. 8. P. 
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The Slow Neutralisation of Carbonic Acid. Atrrep TuHIEL 
(Ber., 1913, 46, 241—244).—Polemical against Vorliinder and Strube 
(preceding abstract). The author points out that according to 
experiments which are to be published later, the hydroxides of the 
alkaline earths are not suitable for studying the actual time- 
reaction with carbonic acid, owing to the gradual alteration in 
condition (“ageing ”) which takes place of the carbonates formed. 
The author has previously observed the time reaction between 
carbonic acid and sodium hydroxide (Sitzber. Ges. Wise. Marburg, 
Nov., 1912), and given the same interpretation as Vorlander and 
Strube (compare also MacBain, T., 1912, 101, 814). T.S.P. 


Kinetic Investigation of the Action of Carbon Monoxide on 
Solutions of Potassium Permanganate. Grruarp Just and 
Yru6 Kauxo (Zeitsch. physikal. Chem., 1913, 82, 71—77).—The 
experiments described were carried out in exactly the same way 
as the previous experiments on the action of hydrogen on potassium 
permanganate (A., 1911, ii, 494). It is shown that in neutral 
solutions of potassium permanganate the rate of reaction is propor- 
tional to the concentration of the carbon monoxide. It was found 
necessary, in order to get effective mixing of the gas and solution, 
to rotate the reaction vessels 5000 times per minute. The concentra- 
tion variations were brought about by mixing the carbon monoxide 
with nitrogen. The reaction is shown to take place, in the first 
place, between one molecule of carbon monoxide and one molecule 
of potassium permanganate with the probable formation of an 
unstable quinquevalent manganese derivative. The influence of 
temperature was investigated, and found to be such that an increase 
of 10° doubled the velocity of reaction. The reactions were also 
carried out with a series of hydrogen carbon monoxide mixtures, 
from which it is evident that both substances react normally without 
any influence on one another. J.F.S8. 


The Velocity of the Reaction of Bromine and Aqueous 
Solutions of Monohydroxy-Aliphatic Alcohols. Exisaseta Rona 
(Zeitsch. physikal. Chem., 1913, 82, 225—248).—The velocity constants 
for the reactions between bromine and methyl, propyl, zsopropy]l, 
butyl, isobutyl, and tert.-butyl alcohols are determined by the 
method adopted by Bugarsky (A., 1910, ii, 281) for ethyl alcohol. 
The reactions were carried out at 25°, and with the exception of 
those with methyl and tert.-butyl alcohols all occurred in two stages, 
the alcohol being first oxidised to aldehyde or ketone, and this 
then to acid. The velocity constants were determined for both 
reactions, as well as the total reaction constant. The constants 
increased with the molecular weights of the normal alcohol, the 
value of the first constant increasing less than the constant for the 
second reaction, the amount of increase slowly increasing as the 
molecular weight increases, The iso-alcohol has in both cases larger 
velocity constants than the corresponding normal alcohol, and the 
amount of increase between two consecutive iso-alcohols is much 
greater than that between the corresponding normal a . 
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Gradual Hydrolysis. Cart L. Waener (Monatsh., 1913, 34, 
95—170).—The hydrolysis of salts of weak bases with strong acids 
and of strong bases with weak acids can be conveniently studied by 
the increase in conductivity which is observed when the requisite 
dilution is reached. In some instances the increase is not sudden, 
but proceeds at a measurable speed, and three explanations have 
been offered to account for this phenomenon. In the case of stannic 
chloride, which is practically a non-conductor, Kovalevski (A., 
1900, ii, 256) suggested that the scarcity of ions accounted for the 
sluggishness of the process. The hydrolysis of ferric chloride has 
been assumed to proceed through the stages: 

FeCl, —- FeCl,-OH —- FeCl(OH), —- Fe(OH), 

(compare Antony and Giglio, A., 1896, ii, 250; Goodwin, A., 1897, 
ii, 16; and Malfitano, A., 1912, ii, 337). A third explanation 
involves hydrate isomerism as exhibited by green and violet 
chromium chloride. It has therefore been necessary to conclude 
that just this particular ionic reaction is measurably slow, or to 
assume purely theoretical ions, or to construct co-ordinate com- 
pounds for each case. 

It is remarkable, however, that in all the observed cases, either 
the weak base or the weak acid shows a great tendency to form a 
colloidal solution, and the author therefore offers a simple explana- 
tion of the gradual increase in conductivity which is based on a 
conception of the changes in superficial magnitude of the colloid. 
As the result of hydrolysis, the metallic hydroxide (or the acid) is 
liberated as a highly-dispersed phase, on the enormous surface of 
which the liberated acid (or base) is at first completely adsorbed. 
In the process of time the particles become larger, that is, the 
surface of the dispersed phase rapidly diminishes, and therefore 
the adsorbed acid or base is able to enter the continuous phase, the 
solution. 

The theory is supported by experiments on the conductivity of 
ferric alum in various concentrations where, contrary to the experi- 
ence of Goodwin with ferric chloride (loc. cit.), the solutions get 
turbid, deposit a precipitate, finally become colourless, and the con- 
ductivity does not reach a constant, neither does it attain to the 
value for solutions of sulphuric acid and potassium sulphate con- 
taining the equivalent of -SO, ions. The addition of protective 
colloids, such as carefully washed agar-agar, or, better still, gelatin, 
retards the growth of the conductivity. It also prevents the pre- 
cipitate from settling in a dense form, so that the acid is washed out 
by the solution to a greater extent, and hydrolysis apparently 
proceeds farther. When the precipitate begins to form, however, 
the protective colloid is carried with it, and is thus removed from 
further action. 

Goodwin found that ferric chloride solutions remained perfectly 
clear, developed the brown colour of ferric hydroxide sols, and 
attained a conductivity which agreed with the equivalent quantity 
of hydrochloric acid. This experience is confirmed, and the 
explanation offered that the requisite diminution in the surface of 
the dispersed phase takes place within the region of colloidal 
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solution, that is, without the formation of macroscopic particles, 
and therefore equilibrium is more quickly reached. The addition 
of gelatin again retards the growth of the conductivity to a great 
extent, even when allowance is made for the smaller conductivity 
of hydrochloric acid in a gelatin solution. The different behaviour 
of ferric alum is due to the intensive coagulating action of the 
bivalent *SO, ions, and the effect of these on a ferric chloride 
solution is extremely pronounced. The addition of 1/160,000 of an 
equivalent of potassium sulphate produces a noticeable difference 
in the conductivity curve (a possible test for traces of *SO, ions) 
and more than 1/2000 of an equivalent causes turbidity and 
precipitation. The final values are not as high as those for the 
pure solution plus the sulphate, since the coagulating ions are 
adsorbed on the ferric hydroxide. This is shown by the fact that 
the addition of SO, ions to an already completely hydrolysed ferric 
chloride solution causes coagulation and a fall in the total conduc- 
tivity. 

The influence of foreign electrolytes also explains some discrepan- 
cies which were observed with ferric acetate and aluminium acetate. 
When these solutions were prepared by double decomposition, or 
by casual solution of the hydroxide, the conductivities remained 
constant for a great length of time. A ferric acetate solution made 
from freshly precipitated hydroxide which had been completely 
extracted by conductivity water, however, showed the same gradual 
hydrolysis and rise in conductivity towards the value for acetic 


acid, and the effect of potassium sulphate was the same as before. 
J.C. W. 


Saponification in Stages. III. Hydrolysis of Acid Amides 
and Nitriles. Niconas von Prskovy and Juntius Meyer (Zeitsch. 
physikal, Chem., 1913, 82, 129—171. Compare A., 1997, i, 462, 819 ; 
1909, ii, 391, 803).—In the first part of the paper a general formula 
is deduced for the velocity constant of a reaction which takes place 
between two substances in four stages; thus the reaction RP!P2+ 
MN is considered to occur in the stages RP!P?+ MN = RP!M + NP?, 
RP!P?+ MN=RP2M+NP!, RP!1M+ MN=RM,+NP!, and 

RP2M +MN=RM, + NP?; 
all four reactions are assumed to have different reaction velocities. 
The general formula is then simplified to make it adaptable to 
special cases. The simplified forms are the same as those deduced 
by Meyer, from other considerations, for the hydrolysis of the normal 
esters of dibasic acids. In the experimental part of the paper, 
the hydrolysis of amides and nitriles of monobasic acids and of 
amides of dibasic acids, are considered. The experiments were 
carried out with acetamide, formamide, propionamide, butyramide, 
isobutyramide, valeramide, and hexonamide; acetonitrile and pro- 
pionitrile; malonamide and succinamide. The amides or nitriles 
were mixed in weighed quantities with known amounts of hydro- 
chloric acid or sodium hydroxide in flasks which were kept at 18° 
or 25° in a thermostat. At measured intervals of time 10 c.c. of 
the reaction mixture were withdrawn, and treated with an excess 
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of sodium hypobromite, and the quantity of nitrogen formed 
nfeasured. It is shown that the amides of monobasic acids are 
hydrolysed more rapidly by alkalis than by acid, although here the 
difference is not so marked as in the case of esters of dibasic acids ; 
in the latter case Meyer (oc. cit.) showed that the ratio between 
the two velocities was about 3500, whilst in the present case it is 
only about 6. The reaction in every case is strictly bimolecular, 
and has a temperature-coeflicient of about 2°6 for 10° change of 
temperature. In the experiments with nitriles, it was found that 
the reactions occurred too slowly with acids, and consequently 
experiments were only made with alkalis. In this case it was found 
that equally good reaction constants could be obtained by using 
the equations for either the two-step reaction (that is, nitrile — 
amide — acid) or the one-step reaction (that is, nitrile — acid). 
From this the authors draw the conclusion that the velocity of the 
first reaction is extremely great when compared with that of the 
second stage, and consequently the second stage is the only one 
which conditions the measurement. The temperature-coefficient of 
these reactions lies in the region of 2°6, as in the case of the amides. 
An anomalous case is presented by the hydrolysis of the amides of 
dibasic acids, inasmuch as no reaction constant which is constant 
can be obtained. The values of & decrease very rapidly, and after 
some time reach a figure which displays approximate constancy. 
This is explained by the authors as due to the fact that the first 
half of the reaction is abnormal, whilst the second half is normal. 
It is also shown that both amido-groups are not hydrolysed at the 
same rate. With acids the constant /, is smaller than ky, whilst 
with alkalis k, is smaller than k,. This is explained by the fact 
that there will be a repulsion between the negatively charged acid 
amide radicle, NH,*CO-R-CO-O’, and the negatively charged OH’ 
group, whilst between the positively charged H’ ion and the acid 
ion there will be an attraction. J.F.8. 


The Dynamicsof the Change Acetochloroanilide —> p-Chloro- 
acetanilide in the Presence of Acids. Apert C. D. Rivetr 
(Zeitsch. physikal. Chem., 1913, 82, 201—216).—The velocity of the 
change of acetochloroanilide into p-chloroacetanilide, 

(CsH;*NAcCl —>C,H,Cl*-NHAc) 
in aqueous solution by hydrochloric acid of various concentrations 
is investigated. It is found to be a unimolecular reaction, and the 
velocity increases with the concentration of the acid. The catalytic 
action is held to be due to the non-ionised acid alone. The relation- 
ship between the concentration of the acid and the velocity constant 
is expressed by the equation k=(1—a)C(A +BaC), in which & is 
the velocity constant, C is the concentration of the acid, a the 
degree of ionisation of the acid, and A and B two constants which 
have values 0°05 and 0°22 respectively. The temperature-coefficient 
of the reaction is found to be 3°27 for 10° over the range 0—30°. 
This value agrees with the expression of Harcourt and Esson (A., 
1912, ii, 923), that the ratio £/7™ is a constant; using the value 
m =34, the value k/ 7% x 10°°=92 (approx.). The reaction was also 
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carried out with solutions of acetic, oxalic, trichloroacetic, and 
sulphuric acids, at 60°, since the reaction was too slow at lower 
temperatures. Constant values for & could not be obtained in any 
of these cases, the reactions evidently proceeding in an abnormal 
manner. It is noticed that a purple coloration of the solution 
occurs after the reaction has been in progress for some time; 100 to 
200 minutes for sulphuric and trichloroacetic acids, 300 minutes 
with oxalic acid, and 3000 to 4000 minutes with acetic acid. At 
the end of the reaction a strong reducing agent is present in the 
solution. J.F.S. 


Velocity of Formation of Precipitates. Kasimir JABLCZYNSKI 
(Zeitsch. physikal. Chem., 1913, 82, 115—121).—The author has studied 
the rate at which precipitates are formed from dilute solutions. 
The method consists in mixing measured volumes of solutions of 
ammonium chloride and silver nitrate of known concentrations, and 
observing the time required for the formation of a precipitate. 
The reactions are carried out in test-tubes, which are covered with 
a paper mantle which has a square hole cut in it. This hole is 
partly covered with a narrow strip of black paper. The moment 
at which a precipitate is judged to have been formed is that moment 
at which the black strip becomes invisible. The reactions were all 
effected in absence of actinic light. Using a normal solution of 
silver nitrate and adding to it an equal volume of ammonium 
chloride of various concentration, it is shown that the velocity 
diminishes as the concentration of the ammonium chloride 
increases from 0°01NV to 0°016N, at which point it reaches a 
minimum. Afterwards it increases to an instantaneous precipi- 
tation as the concentration increases to normal. Similarly, starting 
with 5 c.c. of 0°01 ammonium chloride, and adding an equal volume 
of silver nitrate solution, it is shown that the velocity decreases as 
the concentration of the silver nitrate increases from 0°01¥ to 
0°02, after which it increases to an exceedingly high value as the 
concentration of the silver nitrate is increased to 0°5N. The 
addition of increasing small quantities of ammonia causes an 
increase in the velocity as the concentration of the ammonia 
increases up to 0°0061, whilst on the other hand the addition of 
sodium thiosulphate causes a retardation of precipitation as the 
concentration of the sodium thiosulphate increases from 0°000012V 
to 0°000120N. The addition of alcohol decreases the velocity of 
precipitation. The velocity of precipitation increases 100% for an 
increase of 10° in temperature. The velocity of precipitation of 
silver bromide is only about one-half that of silver chloride, which 
the author is of the opinion points to the fact that the velocity of 
precipitation is not conditioned by supersaturation. J.F.S8. 


Theory of the Efflorescence of Saline Hydrates. Influence 
of Temperature. Cu. BouLancer and Grorces Ursain (Compt. rend., 
1913, 156, 135—137. Compare this vol., ii, 34) —A mathematical 
discussion of the rate of efflorescence of identical crystals at different 
temperatures. Coupling this with laws previously deduced (loc. 


ii, 204 ABSTRACTS OF CHEMICAL PAPERS. 


cit.) for the rate of efflorescence of crystals of different sizes and at 
different stages of efflorescence, the authors have obtained an expres- 
sion by which it is possible to deduce the heat of hydration from the 
law governing the efflorescence at two different ae 
W.G. 


Velocity of Reaction and Catalysis. Kurt H. Meyer (Zeitsch. © 
Elektrochem., 1913, 19, 76).—Polemical. An answer to Trautz (<did., 
1912, 18, 917) concerning the author’s paper (A., 1911, i, 350). 

J.F.S. 


Outline of a Theory of Homogeneous Catalysis. Marrin A. 
Rosanorr (J. Amer. Chem. Soc., 1913, 35, 173—177).—Homogeneous 
catalysis is either direct or indirect. A direct catalyst is a sub- 
stance which influences the reaction by the formation of inter- 
mediate molecular complexes, whilst an indirect catalyst is one 
which does not take any part in the reaction, but influences its 
velocity by affecting the particular conditions (such as the association 
or dissociation of the reacting substances) on which the reaction 
depends. <A direct catalyst obeys the law of mass action, but an 
indirect catalyst does not. An equation of catalysis has been 
deduced which is based on the assumption that the relative change 
of the velocity coefficient of a reaction is proportional to the change 
in the concentration of the indirect catalyst. It is shown that 
the number of indirect catalysts possible for any given reaction is 
indefinitely large, and that all negative catalysts belong to this 
class. According to this theory, the velocity of chemical reactions 
is governed both by the law of mass action and a catalysis law. 
The equation expressing the effect of indirect catalysts has been 
found of great assistance in enabling the type of catalysis in any 
given reaction to be characterised and in thereby elucidating the 
mechanism of the reaction. Experimental evidence of this will be 
given in subsequent communications. E. G. 


Surface Combustion. Wiittam A. Bone (Ber., 1913, 46, 5—28). 
—aAn illustrated lecture on the catalytic influence exerted on 
gaseous combustion by hot surfaces, delivered before the German 
Chemical Society. D.F.T. 


Catalytic Studies. II. Barium Ion Catalysis. Emi ABEL 
(Monatsh., 1913, 34, 171—191. Compare A., 1912, ii, 927).—The 
addition of barium salts causes an acceleration in the oxidation of 
sodium thiosulphate by hydrogen peroxide. This catalytic action 
is not due to the mere influence of a neutral salt, for alkali salts 
cause no acceleration, neither is it due to the liberation of hydrogen 
ions according to the equilibrium, Ba** +H,O,— BaO,+2H", for 
free acids have no effect, and barium peroxide can hardly be 
expected to behave more powerfully than hydrogen peroxide. The 
author therefore suggests the possibility of changes in the valency 
of the barium ion, and since the catalytic action is also observed 
in the oxidation of potassium iodide with hydrogen peroxide and 
is therefore due to the action of the peroxide on the barium ion, 
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the conclusion is drawn that quadrivalent barium ions are formed. 
Similar results have been obtained in preliminary experiments with 
calcium and strontium ions. .C. W. 


Catalysis. XIII. Reaction of Ethyl Iodide with Sodium 
3-Thio-l-phenylurazole. Simpynry Nirpiineer, F. M. Rogers, and 
Sotomon F. Acree (Amer. Chem. J., 1913, 49, 116—127. Compare 
Acree, A., 1912, ii, 1047).—In continuation of the quantitative 
study of the mechanism of the reactions of alkyl haloids with 
urazoles by determining the conductivity of urazole salts and the 
velocity of their reactions with alkyl haloids (Brunel and Acree, 
A., 1910, i, 520), an investigation has now been made of the 
sodium salt of 3-thio-1-phenylurazole. 

The velocity of the reaction of ethyl iodide and sodium 3-thio-1- 
phenylurazole has been determined in solutions of concentrations 
from 0°3N to 0°025N. The percentage ionisation of the sodium 
salt has been measured at the same concentrations by means of the 
conductivity method. By substituting the values obtained in the 
equation K,=Kja+K,,(1-—a), satisfactory constants have been 
found for K; and Km. The results indicate that the velocity of 
the reaction is a function of the concentrations of both the urazole 
and the non-ionised urazole salt. E.G. 


The Periodic System and Atomic Weight. A tois Bitecx: 
(Zeitsch. physikal. Chem., 1913, 82, 249—-252).—The author divides 
the elements into four groups, which end respectively with helium, 
argon, xenon, and an unknown element. The lengths of these 
groups are in the ratio of the squares of the uneven numbers. It 
is shown that if a series of chosen numbers from 21 to 125 are 
multiplied by the factor 1°86, the atomic weights of some 36 of 
the elements are obtained with fair approximation. There is also 
a series of elements the atomic weights of which are whole numbers, 
and the author states that still a third series must exist the atomic 
weights of which will be found to be obtained by a combination of 
multiples of the numbers 1 and 1°86. J.F.S. 


The Life and Work of Marcellin Berthelot. Emme June- 
FLEISCH (Bull. Soc. chim., 1913, [iv], 13, i—cclx).—An obituary 
notice. Tt. & BE 


Substitution of Ground Glass Stopper in Combination 
Barometer and Manometer. Ross ALLen Baker (J. Amer. Chem. 
Soc., 1913, 35, 199).—Raduleseu (A., 1912, ii, 37) has described a 
manometer in which a ground-glass stopper is substituted for the 
usual sealed end. The author points out that he has used a similar 
device on a combination barometer and manometer. The use of a 
mercury seal round the ground-glass stopper prevents the risk of 
leakage. The larger tube, of capacity 10—15 c.c., which forms the 
mercury cup, may be fused on to the main tube, and is easily 
stoppered to prevent volatilisation of the mercury. E. 
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New Cover Glass Support. Ross ALLEN Baker (J. Amer. Chem. 
Soc.. 1913, 35, 200).—A convenient cover glass support can be made 
by fusing three pieces of glass rod together at one end, and after- 
wards bending them apart at equal angles and downwards to any 
degree desired. E. G. 


A Simple Form of Gas Generator. Franx SHEeppEn (J. Soc. 
Chem. Ind., 1913, 32, 3).—A cylindrical jar, 48—50 cm. high and 
18 cm. diameter, and fitted with a stopcock at the bottom; contains 
an inner tube, 10 cm. in diameter and narrowed at the top to a 
neck about 6 cm. in diameter, which is closed by a rubber stopper 
and glass stopcock. About 8—10 cm. from the bottom the inner 
tube is constricted to a diameter of 1—2 cm. The inner tube rests 
on a glass triangle, arranged so as to allow free circulation, and is 
held in place by a wooden cover, which may, if necessary, be 
weighted with a leaden collar. 

When using powdery substances or fine-grained material, a filter 


‘ plate is placed on the constriction before charging. _A generator of 


the above dimensions will hold 5 litres of liquid and several kilos. 
of solid. 7.8. P. 


A New Reflux and Distillation Condenser. Franz Micue. 
(Zeitsch. angew. Chem., 1913, 26, 88).—The lower end of the condenser, 
which is not in the water jacket, is surrounded by a wider tube, 
into the side of which is sealed a tube connecting it with, and 
opening into, that part of the condenser tube which is in the lower 
part of the water jacket. The vapour from the flask, when the 
condenser is used as a reflux, passes into the annular space between 
the two tubes, and hence through the side-tube into the condenser, 
from which it flows back as liquid, through the central tube, into 
the flask. T.8.P. 


Two Lecture Experiments on the Diamond. WILHELM 
Pranpti (Ber., 1913, 46, 216—217).—Moissan’s method of making 
diamonds may be modified as follows: In a cylindrical can of sheet 
metal, 10 cm. in diameter by 12 cm. high, is placed another 
cylinder, open at both ends, of less diameter, and the space between 
the two filled with dry, powdered fluorspar. The inner cylinder 
is then filled with a mixture of 200 grams of iron thermit and 
10—15 grams of powdered coke, after which it is withdrawn, so 
that the thermit mixture is surrounded at the sides by the fluor- 
spar, but is in direct contact with the bottom of the sheet metal 
can. The can is fixed on an iron ring placed above a vessel con- 
taining mercury covered with a layer of 15—20 cm. of water, and 
the thermit mixture fired. The liquid iron dissolves the carbon, 
melts through the bottom of the can, and is quenched in the water 
and mercury. The iron is then treated in the usual way to obtain 
the microscopic crystals of diamond, which are accompanied by 
some doubly refracting, hexagonal plates, probably of carborundum. 

The combustion of a diamond in oxygen can be conveniently 
shown by heating it in a quartz test-tube, fitted with a cork through 
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which pass inlet and exit tubes for the oxygen and products of 
combustion respectively. The combustion of the diamond is started 
by heating that part of the quartz tube on which the diamond 
rests with a blowpipe flame. T.8.P. 


Reaction between Calcium Permanganate and Ethyl 
Alcohol. F. Atex. McDermorr (J. Amer. Chem. Soc., 1913, 35, 
219).—The following is recommended as a lecture experiment for 
demonstrating the oxidation of alcohol to aldehyde. A few frag- 
ments of calcium permanganate are dropped on a porous plate 
moistened with ethyl alcohol. The permanganate first scintillates 
and then glows for a few minutes, and irritating fumes, suggestive 
of formaldehyde, acetaldehyde, and acraldehyde, are produced, 
which, if drawn through a warm ammoniacal solution of silver 
nitrate, effect a marked reduction. 

isoAmyl] alcohol reacts similarly, but somewhat more slowly, but 
methyl alcohol and acetone do not behave in this way. E.G. 


Lecture Experiments Showing the Formation of Binary 
Liquid Eutectics. Nixotar 8S. Kurnakoy and N. N. Erremov 
(J. Russ. Phys. Chem. Soc., 1912, 44, 1992—2000).—Camphene and 
methylthiocarbimide readily form a liquid eutectic when mixed at 
the ordinary temperature, the change taking place in a few seconds. 
Also, owing to the appreciable vapour pressures of the two com- 
ponents, if these are placed in separate vessels in a closed space, 
the liquid eutectic makes its appearance in the vessel containing 
the camphene after the lapse of about twenty-four hours. 

The authors have investigated this system, the specimen of 
camphene used having b. p. 158—158°5°, m. p. 49°3°, and [a], + 
57°49. The eutectic mixture is found to contain 73 mol. % of 
camphene, and to solidify at —8°. The limits of existence of the 
liquid phase at 15° are represented by 14% and 76°5% of methyl- 
thiocarbimide. The system forms no solid solutions of marked 
concentration, the two components separating in the pure state. 

Other systems forming liquid eutectics at the ordinary tempera- 
ture are: camphene—naphthalene; camphene—benzene; camphene- 
phenanthrene, and methylthiocarbimide-naphthalene, but in these 
cases this occurs only within much narrower concentration limits 
than with camphene-methylthiocarbimide. The following composi- 
tions (mol. %) and solidifying points of the liquid eutectic were 
determined: (1) 86 camphene+14 naphthalene, +7°5°; (2) 90°5 
camphene+9°5 phenanthrene, +13°5°; (3) 65 methylthiocarbimide 
+35 naphthalene, +4°0°. 7: © 


Inorganic Chemistry. 


A New Hydrogen Table. Lupwic Vanino and A. SCHINNER 
(Zeitsch. angew. Chem., 1913, 26, 55—56).—The authors have con- 
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structed a table showing the weight of 1 c.c. of hydrogen for each 
degree between the temperatures 10° and 30° and for pressures of 
from 700 te 770 mm. The weight of 1 c.c. of hydrogen at 0° and 
760 mm. is taken as 0°08995 mg. 


Optical Investigation of Solidified Gases. II. Crystallo- 
graphic Properties of Hydrogen and Oxygen. Watter Wau. 
(Proc. Roy. Soc., 1913, A, 88, 61—69. Compare A., 1912, ii, 1044).— 
The apparatus described previously has been modified so as to 
facilitate the investigation of the crystalline form of hydrogen and 
oxygen. In spite of the low temperature of crystallisation, the 
velocity with which hydrogen crystallises is very large. The growth- 
structures are isotropic, and from the fact that the needle-shaped 
branches usually grow at right angles to a crystal face of the fully 
developed crystal, it is inferred that the hydrogen crystals, when 
fully developed, belong to one of the forms of the regular system 
rich in crystal faces, that is, the trisoctahedron or the hexocta- 
hedron. 

In the case of oxygen, the liquid becomes very viscous before 
crystallisation sets in, and the crystals which appear are badly 
developed, and grow very slowly. In order to obtain a homogeneous 
crystallised product, the cooling must take place slowly, and this 
condition is difficult of attainment. When the crystalline substance 
is further cooled it is converted into a strongly doubly-refracting, 
fine-grained mass of crystals, and from this it appears that oxygen 
is polymorphous. The transition from one form to the other takes 
place quite sharply, but the temperature in question has not been 
determined. It is, however, quite close to the melting point. 

Since the physical constants of oxygen have been determined for 
the most part at the boiling point of hydrogen, these constants must 
refer to the second crystalline modification. H. M. D. 


Condensation of Water Vapour in Presence of Oxides of 
Nitrogen and of Hydrogen Peroxide. Evidence of the Forma- 
tion of Hydrogen Peroxide by Oxidation of Water Vapour. 
Action of Ultra-violet Sunlight on the Harth’s Atmosphere. 
Witte Bieper (Ann. Physik, 1912, [iv], 39, 1313—1337).—The 
condensation of water vapour from dust-free gases has been 
examined with the view of determining the nature of the nuclei 
which act as condensation centres. Ozonised oxygen, which pre- 
liminary observations had shown to be free from condensation nuclei, 
was found to remain inactive when nitrogen was mixed with it. 
The admission of a small quantity of nitrogen peroxide, on the other 
hand, gave rise to spontaneous condensation of the water vapour, 
and subsequent expansion experiments showed that the nuclei 
formed persist for a considerable time. These observations indicate 
that Pringal’s statement (A., 1908, ii, 798) that nitrogen is acted 
on by ozone in presence of water vapour, cannot be accepted. 

In reference to the activity of the oxides of nitrogen, it has been 
supposed that nuclei are formed consisting of a higher oxide of 
unknown composition. Experiments with electrolytic oxygen and 
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oxygen prepared from hydrogen peroxide indicate that the same 
blue-coloured cloud is formed in oxygen which is free from nitrogen. 
The search for the substance which is active under these circum- 
stances indicates that it is probably hydrogen peroxide. This is 
formed when ultra-violet light acts on moist oxygen, as a result of 
the oxidation of water vapour by the atomic oxygen, which is 
supposed to be produced by the action of the short-waved rays on 
the oxygen molecules. 

The formation of hydrogen peroxide by ultra-violet sunlight is 
considered to be chiefly responsible for the atmospheric condensa- 
tion of water vapour, although nuclei resulting from the action 
of atomic oxygen on other constituents of the atmosphere, such as 
ammonia, are probably responsible for some portion of the effect. 

H. M.D. 


The Preparation of Anhydrous Hydrofiuoric Acid and the 
Isolation of Fluorine. Frepertck D. Cuartraway (Chem News, 
1913, 107, 37—-39).—Historical. 


Chemical Reactions at Very Low Pressures. I. The 
Clean-up of Oxygen in a Tungsten Lamp. Irvine Lancmum 
(7. Amer. Chem. Soc., 1913, 35, 105—127).—On heating a tungsten 
wire in a vacuum, a steady evolution of gas was observed. This 
was found to be due to water vapour given off by the glass of the 
bulb, which, on coming into contact with the hot wire, produced 
hydrogen and oxidised the tungsten. It was found that in order 
to avoid the formation of the gas it was necessary to heat the bulb 
at 360° for an hour or more after it had been exhausted, and to 
absorb the water vapour by means of phosphoric oxide or liquid 
air. By this means about 300 cubic mm. of water-vapour, 20 cubic 
mm. of carbon dioxide, and 4 cubic mm. of nitrogen were withdrawn 
from a 40-watt lamp bulb. 

When a tungsten wire is heated in oxygen at a low pressure it 
oxidises to WO, at about 800° (abs.), but on raising the tempera- 
ture to 1290° (abs.) the oxide volatilises, and leaves the metal 
clean and bright. At temperatures above 1200° (abs.) oxygen 
at pressures below 0°02 mm. acts on a tungsten wire at a rate which 
is proportional to the pressure of the oxygen and the surface of 
metal exposed, and increases rapidly with the temperature. No 
fatigue effect can be observed. The velocity is not affected by 
varying the temperature of the bulb. The mechanism of the 
reaction is discussed. E. G. 


The Presence of Selenium in Hydrochloric Acid. Ewnriqur 
Mots and S. Piva pe Rusres (Anal. Fis. Quim., 1913, 11, 73—77) 
—It is shown that selenium probably exists in some commercial 
acids in the form of the dichloride, produced when seleniferous 
sulphuric acid is heated with salt. The presence of ferric chloride 
aids the formation of the selenium dichloride, although oxidising 
agents, such as chlorates and nitrates, do not have this effect. On 
diluting a seleniferous hydrochloric acid, selenium is separated as 
an impalpable scarlet powder. G. D. L: 
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The “Chemically Active Modification” of Nitrogen. F. 
ComTE (Physikal. Zeitsch., 1913, 14, 74—76. Compare Strutt, A., 
1912, ii, 935).—_Experiments are described which seem to show that 
the after-luminosity effect, which is observed when a Leyden jar 
discharge is passed through a discharge tube containing nitrogen, 
is dependent on the presence of small quantities of oxygen. The 
apparatus used by the author was very similar to that employed 
by Strutt (loc. cit.). With nitrogen containing 0°6% oxygen, an 
intense orange-yellow after-luminosity was observed when the dry 
gas was passed through the discharge tube at a pressure of 0°5—1 
mm. It is essential that the gas should be freed from water 
vapour, for traces of this inhibit the phenomenon. When the dry 
gas, before entering the discharge tube, was passed through a 
long tube containing copper gauze and reduced copper oxide, heated 
at 550°, and then over phosphoric oxide, the after-luminosity was 
found to disappear almost entirely when the gas had been passing 
through the apparatus for some time. When a small quantity of 
air was allowed to mix with the oxygen-free nitrogen, the lumines- 
cent effect was again obtained. The observations indicate that 
there is a certain small proportion of admixed oxygen which gives 
the maximum after-luminosity effect. 

It is also shown that the passage of dry air through a discharge 
tube is accompanied by a similar after-luminosity if the pressure 
in the tube is maintained at 6 to 10 mm. of mercury. H.M.D. 


Active Nitrogen. Ericu Tiepe (Ber, 1913, 46, 340).—When 
pure nitrogen is used the active nitrogen of Strutt cannot be 
obtained. It is probable that the nitrogen used by Strutt con- 
tained oxygen, the presence of which gave rise to the observed 
phenomena. The matter is being further investigated in order to 
find the true explanation (compare also Comte, preceding abstract). 

z. 8, P. 


Catalytic Oxidation of Ammonia. II. D. Menreuint (Gaz- 
zetta, 1913, 43, i, 81—90. Compare A., 1912, ii, 344).—The experi- 
ments have been continued for the purpose of comparing the 
efficacy of different catalysts. From the results (which are shown 
in tables and curves) it appears that the best catalysts are roasted 
pyrites, chromic oxide, and a mixture of oxides of the rare earths 
(Nd, Pr, La); Fe,O,, MnO., and CeO, are less active. R.V.S. 


Chemistry of the Formation of Nitric Oxide in the High 
Tension Arc. Apotr Koenie (Ber., 1913, 46, 132—134).—The 
author criticises adversely the conclusions which Fischer and 
Hene (this vol., ii, 132) draw from their experiments. Since active 
nitrogen does not react with oxygen, and ordinary nitrogen is not 
oxidised by ozone, it is possible that both the nitrogen and ozone 
are made active before combining to form nitric oxide. T.S.P. 


Chemical Reactions in Compressed Gases. Decomposition 
of Nitric Oxide. Emit Briner and Bousnorr (Compt. rend., 1913, 
156, 228—230. Compare A., 1909, ii, 557; 1910, ii, 707; 1912, ii, 
544).--A study of the decomposition of nitric oxide over wide 
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ranges of pressure (50 to 700 atmos.) and temperature (—80° to 
300°). Nitrogen, nitrous and nitric oxides, and nitrogen trioxide 
and peroxide were found in the products of the reaction. The 
authors consider that two reactions take place simultaneously, 
namely : 
(1) 2NO=N,+0, and (2) 4NO=2N,0+0,, 

the second predominating, the higher oxides of nitrogen being 
produced by the secondary action of the oxygen on the untrans- 
formed nitric oxide. At constant pressure, rise of temperature 
accelerates the transformation and favours reaction (2) and the 
secondary formation of nitrogen peroxide. Increase in pressure 
accelerates the decomposition of the nitric oxide into more stable 
substances. W.G. 


The Luminescence and Ionising Action of Inactive Gases 
Saturated with Phosphorus Vapour. Hans Scumipt (Physikal. 
Zeitsch., 1913, 14, 120—123).—When a current of purified hydrogen, 
. carbon dioxide, or nitrous oxide is passed through an emulsion of 
phosphorus in water or through a solution in benzaldehyde, the 
luminosity and cloud formation, which are observed in the early 
stages, gradually diminish in intensity, and disappear when the 
oxygen has been completely removed from the apparatus. With 
a current of coal gas these effects vanish before the oxygen has 
been entirely displaced, and in this respect coal gas behaves like 
small quantities of ethyl ether, chloroform, ethyl alcohol, and other 
substances. On passing pure oxygen through the emulsion or 
solution, the luminosity and cloud formation disappear as the 
partial pressure of the oxygen rises in consequence of the removal 
of air. 

When the inactive gases charged with phosphorus vapour are 
passed into the chamber of an electroscope, ionisation currents are 
obtained, which are very much larger than the currents obtained 
when air similarly saturated with phosphorus vapour is passed into 
the chamber. H. M. D. 


The Formation of Hypophosphoric Acid in Corne’s Reaction. 
Fritz TaucHert (Zeitsch. anorg. Chem., 1913, 79, 350—354).—The 
action of yellow phosphorus on copper nitrate (Corne, A., 1882, 
1264) has been investigated by Rosenheim and Pinsker (A., 1910, 
ii, 708), who attributed the formation of hypophosphoric acid to the 
action of the copper ion, and not of the nitrate ion. A comparison 
of other copper salts confirms this result, copper sulphate, chloride, 
formate, oxide, and phosphate also giving hypophosphoric acid. 
When phosphorus acts on copper hypophosphate, the quantity of 
hypophosphoric acid is also increased. 

The reactions occurring are: 

(1) 5Cu(NO,),+ P, + 8H,O =2H,PO, + Cu,P,+ 2Cu+ 10HNOs. 

(2) 4Cu(NO;). + P, + 6H,O = H,P,0, + CugP,+ Cu+8HNOsg. 

The nitric acid then reacts with the copper phosphide and excess 
of phosphorus, forming phosphoric and phosphorous acids and nitric 
oxide. Not more than 7%, of the phosphorus is obtained as hypo- 
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phosphoric acid, whilst as much as 20% may be obtained from a 
hot solution of copper sulphate. C. H. D. 

The Synthesis of a Silicalcyanide and of a Felspar. 
J. Emerson Reynoitps (Proc. Roy. Soc., 1913, A, 88, 37—48).—In 
various papers (compare T., 1906, 89, 397; 1909, 95, 505, 508, 
513, etc.) the author has given an account of organic compounds 
containing the silicocyanogen group, SiN, in combination, the 
existence of such compounds affording complete proof that silicon 
has a marked affinity for tervalent nitrogen. In the mineral king- 
dom, no definite compounds of silicon with nitrogen have been met 
with, but the existence of the great group of “ alumino-silicates ” 
affords clear evidence of the strong attraction of silicon for 
aluminium. The question therefore arises as to whether some of 
the alumino-silicates may not be regarded as fully oxidised products 
of silicides of tervalent aluminium, somewhat analogous to SiN, 
which have been formed at high temperatures in the first instance 
below the oxidised crust of the earth. Such “nuclear” silicides 
should be obtained either by the complete deoxidation of the 
corresponding native silicates, or by direct synthesis from the 
suitable elements. The first method has been found to be imprac- 
ticable, but the second method has given satisfactory results. 

The compound of silicon and aluminium analogous to cyanogen 
would have the formula Sij;Al,, the name suggested for it being 
silicaleyanogen. Attempts to prepare this compound by synthesis 
from the elements were not satisfactory, combination to any 
material extent not taking place when a liquid mixture in atomic 
proportions is heated to full redness for more than two hours. It 
is well known that carbon and nitrogen behave similarly, but in 
the presence of a third element, such as an alkali metal, com- 
bination takes place with the formation of a cyanide. A mixture 
of silicon (103 grams), aluminium (100 grams), and calcium (74 
grams), that is, in the proportion of Ca: 2Si: 2Al, behaves in an 
analogous manner. The silicon and aluminium are fused together, 
and then the calcium added in small portions at a time, the mass 
being stirred with a steel rod. After cooling, a dark grey, 
crystalline mass is obtained, the brilliant crystalline faces of a 
fracture apparently belonging to octahedral forms. The substance 
is analysed by decomposing it in a current of dry chlorine, and 
found to have the formula CaSi,Al,, that is, it is a calcium 
silicaleyanide, analogous to CaC,N>. It is readily attacked by 
hydrochloric acid, slowly by boiling nitric acid, and hardly at all 
by hot sulphuric acid. Sodium and potassium hydroxides readily 
decompose it. It is only very slightly attacked by oxygen until the 
temperature of the oxyhydrogen flame is reached, but if heated to 
low redness in a stream of moist oxygen, it is converted into a white 
mass having a composition agreeing with that of the mineral 
anorthite, namely, CaAI,Si,O,, with which mineral its physical 
properties are also in agreement. 

Experiments in which the alkali metals were used instead of 
calcium eg indications of the formation of a (sodium) silical- 
cyanide, but pure products could not be obtained. T.S.P. 
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Tsechermak’s Method for the Isolation of Silicic Acids. 
Ennio Bascnieri (Jahrb. Min., 1912, ii, Ref. 323 ; from Proc.-verb. Soc. 
Toscana Sci. Nat., 1910, 19, 84—87. Compare A., 1911, ii, 502).—The 
following percentages of water were determined in the silicic acids 
isolated from apophyllite and datolite by the use of various acids 
of definite concentration. (The numbers given in parentheses are 
those in which the transformation point had been passed.) 


HCl (D 1-2). H.SO, (D 1:2). HNO, (D 1°5). 
Apophyllite .... 12°89, 12°69 12°03, (10°01) 11°33, (10°63) 
Datolite............ (11°66) 12°67 13°55, 13°98 


These results, as well as those obtained with some other silicates, 
are in close agreement with those obtained by other observers, and 
the correspondence can scarcely be accidental. The method is 
therefore of value in indicating the constitution of silicates (com- 
pare Miigge, A., 1908, ii, 277). — L. J.S. 


Tendency of Haloids and Phosphates of the Same Metal to 
Combine. [I. Alkali Fluorides and Phosphates. Mario 
Amapori (Atti R. Accad. Lincei, 1912, [v], 21, ii, 688—695. Compare 
A., 1912, 1i, 940).—The present paper deals with the systems 
formed by the fluoride and phosphates of potassium. The melting 
point of potassium fluoride was found to be 855°. 

In the system KF—KPO, there is evidence of the formation of the 
compound 2KF,KPQ, at 793°, and of the formation of the com- 
pound KF,KPO, at 880°. Mixtures containing from 0—20 mol. % 
of phosphate show a eutectic point corresponding with 742° and 
20 mol. % of KPOs, whilst those containing from 50—100 mol. % 
KPO, have a eutectic at 604° (82 mol. % of KPO,). . Mixtures with 
0—45 mol. % of KPO, show a slight pause at 540°, which probably 
corresponds with the transformation point of the compound 
2KF,KPO;. The transformation point (450°) of the metaphosphate 
is observed in all the mixtures up to 60 mol. % of potassium fluoride. 

In the system KF-K,P,0, there is a eutectic at 730° and 
20 mol. % of K,P,0,. The transformation point (278°) of the 
pyrophosphate is shown by all mixtures down to 10 mol. % of 

The system KF—K,PO, has a eutectic at 766° (20 mol. % of 
K;PO,), and there is a further development of heat in the solid 
mass at 700°, probably due to the decomposition of a compound. 


R. V.S. 


Borates. The System (NH,),0O-B,0,-H,O at 30°. U. Sporer 
(Atti R. Acead. Lincet, 1912, [v], 21, ii, 855—859).—The experiments 
were carried out by keeping mixtures of the three substances in a 
closed vessel in a thermostat at 30° until equilibrium was reached. 
Of the eleven ammonium borates which have been described, only 
one, namely, (NH,),0,5B,0;,8H,O, was obtained, and in addition 
a new borate, 2(NH,),0,4B,03,5H,O. 

A new form of stirrer and shaker is described. <A vertical axis 
bearing the pulley carries: also a crank, and the crank-rod is a 
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rack, which engages with a pinion borne on a second vertical axis. 
The lower end of the second axis dips below the water of the 
thermostat, and to it the vessels to be shaken are attached sym- 
metrically. When the pulley is revolving, the rack is moved to 
and fro, so that axis of the pinion makes revolutions in opposite 
directions alternately; this motion shakes the vessels and stirs the 
water of the thermostat at the same time. R.V.S. 


Silver Thioaluminates. Livio Camsi (Atti PR. «Accad. Linces, 
1912, [v], 21, ii, 837—-842)—The author has investigated the 
system Ag,S—Al,S, by the method of thermal analysis. The 
thermal analysis was effected in graphite crucibles in a current 
of hydrogen sulphide, and the composition of the mixtures was 
deduced by subsequent analysis. Mixtures containing more than 
40 mol. % of Al,S, do not yield satisfactory results. Evidence was 
obtained of the existence of a compound, 4Ag,8,5A1,83, which 
melts unchanged at 1035°, and probably another compound decom- 
posing at 825° (which is very near a eutectic point) and containing 
60—70 mol. % of Ag,S. The compound 4Ag,8,5Al,S, forms homo- 
geneous, flesh-coloured, birefringent crystals. — R. V.S. 


Hydrates of Calcium Oxide and their Molecular Com- 
pounds. I. F. Senivanov (J. Russ. Phys. Chem. Soc., 1912, 44, 
1797—1813).—The author has studied, first, the composition of 
hydrates of calcium oxide prepared by slaking lime obtained by 
heating marble or calcium nitrate or oxalate, or by precipitating 
calcium chloride solution with sodium hydroxide, and, secondly, 
the action on these hydrates of dry water vapour. 

The hydrates: obtained by slaking specimens of calcium oxide of 
different origins all agree closely in composition with the formula 
Ca(OH),, whilst the precipitated hydrate contains an appreciable 
excess of water. 

These hydrates absorb water vapour, but hold it only loosely, 
change of temperature from 14°5—16° to 21° resulting in a loss of 
almost one-third of the absorbed water. This absorbed water is 
largely lost in a desiccator containing heptahydrated zinc sulphate 
or hexahydrated calcium chloride, and is almost completely given 
up in presence of sulphuric acid or on heating at 60°; the last 
traces of the water are given up only with difficulty. Considerable 
differences in the proportion of absorbed water held by the hydrate 
are virtually without influence on the solubility in water. 

From the results of his experiments the author draws the conclu- 
sion that the amorphous hydrate of calcium oxide and water behave 
one to the other in the same way as two liquids exhibiting slight 
mutual solubilities, a solution of the hydrate in water and one of 
water in the hydrate being formed when the two are shaken 
together. ee A 


Solubility of the Nitrates of the Alkaline EHarths in 
Mixtures of Alcohol and Water at 25°. Jou. D’Ans and R. 
Srecuer (Zettsch. physikal. Chem., 1913, 82, 35—44).—Mixtures of 
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alcohol and water of known composition are shaken with the 
various nitrates until equilibrium is attained, and then analysed. 
Three types of solubility isothermals are obtained: (1) with 
barium nitrate, which does not form compounds with either water 
or alcohol, a straight line curve is obtained, showing decreasing 
solubility with increasing alcohol concentration. (2) With stron- 
tium nitrate, which forms the compound Sr(NO,),,4H,Q with 
water, but does not form a compound with alcohol, a curve which 
is divided into two branches is obtained owing to the fact that 
the hydrated salt is stable in the dilute alcohol solutions, whilst 
the anhydrous salt is stable in the concentrated alcohol solutions. 
(3) With calcium nitrate, which forms Ca(NO,).,4H,O with water 
and Ca(NO,),,2C,H,*OH with alcohol, a curve of three branches is 
obtained. It is found that between the areas in which the hydrate 
and alcoholate are stable there is a small meta-stable region, in 
which anhydrous calcium nitrate constitutes the solid phase. The 
solubility of the three nitrates was also determined at 25° in methyl 
alcohol, ethyl alcohol, propyl alcohol, zsobutyl alcohol, amyl] alcohol, 
acetone, ether, and paracetaldehyde. Barium nitrate is found to 
dissolve to a slight extent only in all the solvents. Strontium 
nitrate is very slightly more soluble, whilst calcium nitrate is very 
soluble except in the cases of ether and paracetaldehyde, in which it 
is not more soluble than the other nitrates. J.F.S. 


Action of Aqueous Barium Hydroxide on Certain Kinds 
of Glass. Curt Bungee (Zettsch. anal. Chem., 1913, 52, 15—17).— 
An insoluble coating observed in a burette in which WV /4-barium 
hydroxide had been kept was found to consist of barium sulphate. 

Further investigation proved the sulphate to be derived from 
the glass, and evidently owing to the use of sodium sulphate in 
glass manufacture. L. bE K. 


The Solubility of Glucinum Sulphate in Water and Sul- 
phuric Acid. Fritz Wirt (Zeitsch. anorg. Chem., 1913, 79, 357—35Y. 
Compare Parsons, A., 1904, ii, 658; 1905, ii, 34; Levi-Malvano, A., 
1906, ii, 165).—The solubility of glucinum sulphate hexahydrate in 
water at 25° is much less than that previously recorded, being only 
0°07857 mol. in 100 grams of solution. Sulphuric acid at first only 
slightly lowers the solubility, but beyond 12°5N the hexahydrate 
passes into the tetrahydrate, the solubility of which is much further 
diminished by sulphuric acid. As the solubility curve of alumin- 
ium sulphate in sulphuric acid has an entirely different. form, this 


property may be used for the purification of glucinum salts. 
C. H. D. 


Glucinum Chromates. N. A. Ortov (Zeitsch. anorg. Ch:m., 1913, 
79, 365—367. Compare Bleyer and Moormann, A., 1912, ii, 762). 
~—-The following compounds have been obtained: from glucinum 
sulphate and potassium chromate, 9G10,G1CrO,,1GH.O and 20H,O 
and 14G10,G1ICrO,,31H.O; from a solution of glucinum hydroxide 
in chromic acid and potassium chromate, 12G10,GICrO,,16H,O ; and 
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by precipitating a solution of glucinum hydroxide in chromic acid 
with alcohol, 5G10,GICr0O,,14H,O. Glucinum and aluminium 
chromates are gradually hydrolysed by water, without the forma- 
tion of any definite basic salt. C. H. D. 


The Thermal Dissociation of Amorphous Magnesite. 0. 
KauLauneR (Chem. Zeit., 1913, 3'7, 182).— Amorphous magnesite 
begins to lose carbon dioxide at 500°, but the temperature at which 


the evolution takes place almost momentarily is 620—625°. 
T.8.P. 


Action of Hydrogen Peroxide on Alkaline Solutions of 
Lead Oxide. V. Zorigr (Bull. Soc. chim., 1913, [iv], 13, 61—66). 
—In this reaction lead peroxide is first formed, which then reacts 
with some hydrogen peroxide, giving rise to oxygen and some lead 
oxide, so that the precipitate produced usually consists of both 
oxides. 

With increasing quantities of hydrogen peroxide, the quantity 
of lead peroxide rises to a maximum, and then remains constant. 
For the quantity of hydrogen peroxide necessary to produce this 
maximum quantity of lead peroxide, the reaction is expressed by 
the equation 10PbO + 10H,O, =10H,O + 4Pb0, + 6PbO + 30,. 

The amount of lead peroxide formed diminishes with rise of 
temperature, slightly up to 30°, considerably from 30° to 60°, and 
very rapidly above 60°. About 90—95°, Jead peroxide is formed, 
but disappears immediately, due to the second phase of the reaction. 

Water has little influence on the reaction, and considerable 
quantities must be introduced before differences greater than those 
due to experimental error are noticeable. 

The quantity of lead peroxide formed diminishes as the ratio 
NaOH: PbO increases, and with sufficient sodium hydroxide the 
lead peroxide formed is immediately decomposed. T. A. H. 


Tendency of MHaloids and Phosphates of the Same 
Metai to Combine. III. Fluoride, Chloride, and Phosphate 
of Lead. Mario Amaport (Atti R. Accad. Lince’, 1912, [v], 21, ii, 
768—774. Compare this vol., ii, 213).—Lead orthophosphate has 
m. p. 1006°, and its cooling curve shows a transformation point 
at 782°. Mixtures of lead orthophosphate and lead fluoride, 
containing from 0 to 10 mol. % of phosphate, show a eutectic 
corresponding with 678° and 7°5 mol. % of phosphate. The curve 
also shows a maximum at 1046° and 75 mol. % of phosphate, 
and at this temperature the compound of the same composition, 
PbF,,3Pb,(PO,),, crystallises. The eutectic pause is not seen in 
mixtures containing more than 10 mol. % of phosphate. The curve 
of the compound PbF,,3Pb,(PO,), shows a transformation point at 
696°, and it probably exists also in a third modification. There is 
complete miscibility between the a-form of the compound and the 
a-form of the phosphate, and there is extensive solubility in the 
solid state between the a-form of the compound and the fluoride. 
Between the presumed 8-form of the compound and the f-form of 
the phosphate there is also probably complete miscibility, whilst this 
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modification of the compound and the fluoride probably form a 
series of mixed crystals. ‘The y-form of the compound is not 
miscible (or is miscible only to a very limited extent) with the 
B-form of the phosphate, and it is not miscible with the fluoride. 

Owing to the volatility of the chloride, the experiments with lead 
chloride and lead orthophosphate were mainly qualitative, but it 
is probable that a compound is formed analogous to that above 
described ; its m. p. lies above 1100°. 

The compound of fluoride and phosphate corresponds with 
calcium salts (apatite) occurring in nature, and that between 


chloride and phosphate would correspond with ees 3 
.S. 


Double Salts of Thallous Chloride with Ferric Chloride 
and with Bismuth Chloride. G. Scarpa (Atti R. Accad. Lincei, 
1912, [v], 21, ii, 719—725)—The paper gives an account of the 
thermal analysis of the systems TIC]-FeCl, and TICI—BiCl,. 

In the case of the former system the volatility of ferric chloride 
causes some experimental difficulties, and it is necessary to determine 
the composition of the mixtures by actual analysis of the separated 
solid. For the same reason, it is not possible to deal with mixtures 
containing more than 62 mol. % of ferric chloride. There is a 
eutectic corresponding with 266° and 26 mol. % of ferric chloride, 
and a maximum at about 33 mol. % of ferric chloride and 290°. 
This indicates the formation of a compound 2TICl,FeCl,, stable on 
fusion. Mixtures containing more ferric chloride show a eutectic 
point at about 220°, and the initiation of crystallisation is very 
high; for instance, the mixture with 62% of ferric chloride begins 
to crystallise at 299°, which is almost the m. p. of ferric chloride. 
It is therefore legitimate to suppose that the curve would show 
another maximum above this point. 

In the system TICI—BiCl,;, there is a eutectic corresponding with 
360° and 12°5 mol. % of bismuth chloride, and a maximum at 413° 
(25 mol. % of bismuth chloride). A pause occurs at 330° (about 
40 mol. % of bismuth chloride), and a more evident pause at about 
225° (52 mol. % of bismuth chloride). The curve then descends 
to a eutectic at 150° (67 mol. % of bismuth chloride), and finally 
rises to the m. p. of this salt. Mixtures containing 0—25 mol. % 
of bismuth chloride show a pause at 360°, which vanishes for the 
25% mixture; this indicates the existence of the compound 
3TIC1,BiCl,. Mixtures from 25% to 40% of bismuth chloride 
exhibit a slight pause at 330°, probably due to the formation of 
a compound 2TIC1,BiCl,, which decomposes on fusion. Mixtures 
containing 35—50 mol. % of bismuth chloride show a pause at 224°, 
which demonstrates the existence of a compound 3TIC1,2BiCl,, 
decomposing on fusion. Above 70% of BiCl,, the mixtures deposit 
mixed crystals, R. V.S8. 


Molecular Complexity of Metals in the Solid Phase. 
Maurizio Papoa and F. Bovint (Atti R. Accad, Lincei, 1912, [v]. 21, 
1, 708—713).—From the diagram of the system copper—bismuth, 
which is known, the authors calculate the cryoscopic constant of 
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copper (874°5) in good agreement with the value obtained from 
the heat of fusion of copper (855). Mixtures of copper and silicon 
containing little silicon are simple solutions of the silicon in the 
copper, and applying the above constant, the authors calculate 
(from published data of this binary system) the molecular weight 
of silicon dissolved in liquid copper. The values obtained vary 
from 32°7 to 24°5, indicating that in these circumstances silicon 
is monatomic. It is probable that its state of aggregation is the 
same also in solution in solid copper. 

[With Carto Marant.]—The authors have also determined the 
molecular complexity of cadmium in solution in solid tin. In the 
system Sn—Cd--Bi, bismuth does not form solid solutions with 
either of the other constituents, whilst cadmium gives a solid 
solution with tin. Analysis of the crystals separating from the 
solution of cadmium in tin (bismuth being also present) shows 
that the solid solution has very nearly the same composition as the 
liquid solution, the partition coefficient being sensibly constant, and 
therefore the cadmium has the same degree of molecular complexity 
in both, that is, it is monatomic also in the solid solution. R. V.S8. 


Electrical Conductivity of Alloys of Copper and Zinc. 
Nrxotar A. Puscuin and V.N. Rsasaskt (J. Russ. Phys. Chem. Soc., 
1912, 44, 1905—-1918).—investigation of the electrical resistance 
and of its temperature-coefficient for alloys of copper and zine gives 
results in general agreement with Shepherd’s conclusions based on 
the melting-point diagram and on the microstructure (A., 1904, ii, 
662). The system forms (1) the solid solutions: a, 0—36 atom %; 
y, 59—67 atom %; e, 80—85°7 atom %; and n, 91—100 atom % 
of zinc; (2) the mixed crystals: a+, 36—50; B+y, 50—59; 
y+e, 67—80; and e+, 85°7—91 atom % of zinc. The existence 
of the solid solution, 8, within narrow limits is regarded as a sign 
of the existence of the definite compound ZnCu, which is slightly 
dissociated at the ordinary temperature. The results also indicate 
the probable existence of the two compounds, Zn,Cu and Zn,Cu 
(compare also Norsa, A., 1912, ii, 890). ZT. Hi. F. 


The Tensile Strength of the Copper-Zinc Alloys. J. M. 
Loner (J. Physical Chem., 1913, 17, 1—25).—The brasses examined 
covered the whole range of useful mixtures, namely, from 47°5% 
to 100% of copper. The metals were melted under coal gas and 
poured from a plug hole in the bottom of the crucible in order to 
avoid dross. The pouring temperatures by thermocouple were from 
50° to 250° above the liquidus points. The mould consisted of a 
split Acheson graphite block arranged to cast a test-bar 6 in. long 
by 0°40 in. diameter, with an S-shaped gate termed a “ centrifugal 
sprew” and a very substantial riser, the test-bar being slightly 
inclined so as to sweep forward and upward into the riser any 
floating zinc oxide. The mould was preheated by external gas 
burners. With these precautions test-bars were usually obtained 
free from blow holes and dross. Any bar which showed signs under 
a lens of pipe formation or pinholing after fracture was rejected. 

After casting, the bars were quickly removed from the mould 
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and chilled in water from a temperature of 700—800°, and were 
subjected to no other heat treatment before testing. Consequently 
they consisted of pure a-phase down to 66% of copper, mixed a- and 
B-crystals from 66% to 57% of copper, pure A-crystals from 57% 
to 50%, and mixed B- and y-crystals below 50%. Owing to the high 
temperature of quenching, a- and y-mixtures were not present, and 
in the range of compositions studied, pure y-, as well as the 6-, e-, 
and y-phases do not exist. 

The a-brasses have a tensile strength which is almost constant at 
about 33,000 Ib. per sq. in. from 95% to 66% of copper. When 
the B-phase appears, the strength rises and attains a maximum at 
55% in the pure B-phase of about 71,000 lb., or when calculated 
on the reduced area, 100,000 lb. per sq. in., with an elongation of 
14°8%. The strength falls off rapidly when the y-phase appears, 
the 47°5%, copper alloy, which appeared to contain about three- 
fourths B-crystals with one-fourth y-crystals, giving 23,000 lb. only. 

The maximum elongation of 36% was observed in the aphase at 
62% to 70%, of copper, the corresponding tensile strength being 
36,000 lb. Occasional specimens gave higher results; for example, 
in one case, the elongation was 60%, and in another the tensile 
strength 137,000 lb. per sq. in. 

It was noticed in casting that alloys between 100% and 80% of 
copper and between 65% and 47°5%, of copper usually gave homo- 
geneous test-pieces, whereas between 80% and 65% of copper 
(maximum ductility), it was difficult to obtain castings free from 
porosity. The best pouring temperature was from 100° to 200° 
above the liquidus. Below this the metal was usually too viscous, 


and above this it often contained black spots of porous material. 
R. J.C. 


Some Basic Copper Sulphates. Groraz Fowzes (J. Soc. Chem. 
Ind., 1913, 32, 9).—The author points out that some of the results 
published by Ermen (A., 1912, ii, 453) have been obtained pre- 
viously by other investigators. T.S.2. 


Blue Gelatin Copper. Wiper D. Bancrort and T. R. Brices 
(J. Ind. Eng. Chem., 1913, 5, 9—11).—One gram of gelatin is dissolved 
in 325 c.c. of a 1% solution of cupric acetate, and the solution 
electrolysed for five minutes between carefully cleaned and burnished 
electrodes of sheet copper, using a current density of 0°15—0°45 
amps. per sq. dcm. at the cathode. The cathode becomes covered 
with a thin, pale brown deposit, possessing a peculiar, slippery 
surface, owing to the gelatin deposited with the copper. If the 
cathode is washed, and then immersed in a 5% solution of copper 
acetate containing no gelatin, a series of remarkable colour changes 
takes place until the surface has acquired a magnificent deep blue 
coloration. The process of the formation of this blue colour is 
called “‘development” by the authors. 

Gelatin, in concentrations varying from 0°25 to 0°66%, must be 
present for development to occur. The copper acetate may be 
replaced by copper propionate or formate (not so good), but not by 
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the sulphate, nitrate, or chloride. The most satisfactory tem- 
peratures lie between 20° and 40°; at 50° or higher temperatures, 
red or golden films are produced, which will not develop, but may 
be preserved by lacquering. The copper acetate or propionate 
solution should contain 1 or 2 parts of the crystallised salt to 100 
parts of water; the limits of current density are given above. 
Anodes of nickel, brass, or platinum may be used. 

Experiments with various solutions showed that development takes 
place successfully only in solutions of copper acetate or propionate, 
so that this phenomenon must be a function of the copper contained 
in the developing solutions. If the developed electrode is placed 


in a solution of hydrazine hydrate, the colour slowly disappears, . 


with evolution of nitrogen; it may then be re-developed, but not 
to such a good colour as before, in copper acetate solution. If the 
deposited film is left undeveloped for several hours, it completely 
loses its power of developing in copper acetate, probably because of 
oxidation. 

The deposited film of metal is probably an irreversible gel of 
colloidal copper, and the process of development is an adsorption 
of hydrated copper oxide by the surface of the colloid film. This 
hydrated copper oxide is present as a suspension in very appreciable 
quantities in the acetate or propionate solutions. T.S.P 


Action of Distilled Water on Impure Aluminium. ALBERTO 
Scaua (Atti R. Acead. Lincei, 1913, [v], 22, i, 43—49) —When ordinary 
aluminium (Kahlbaum) is kept in contact with carefully prepared 
distilled water at the ordinary temperature it eventually shows signs 
of chemical action, for the surface becomes black, and bubbles of 
gas appear. The time elapsing before this action is evident varies 
from months to days in different experiments, but when once 
started it proceeds somewhat rapidly. Suspended in the water are 
then to be found aluminium hydroxide and a chestnut-coloured 
substance, which is a compound containing aluminium, iron, and 
perhaps silicon. During the reaction hydrogen is evolved. 


R. V. 8. 


Alloys of Aluminium and Vanadium, WNicotas Czaxo 
(Compt. rend., 1913, 156, 140—142. Compare Moissan, A., 1896, 
ii, 608; Matignon and Monnet, A., 1902, ii, 326)—By fusing 
vanadic acid with aluminium in the necessary proportions, the 
author has prepared alloys of aluminium and vanadium, containing 
from 1 to 80% of vanadium, and has examined them micrographi- 
cally. He has isolated crystals having the definite constitution 
Al;V and AIV, and obtained indications of a compound AIV,. The 
hardness of the alloys increases with the vanadium content up to 
60%, when it is from 6 to 7, after which it diminishes. The alloy 
containing 53% vanadium is full of cavities, and in consequence 
difficult to examine micrographically. W.G. 


The Crystallisation of Pure Aluminium Salts from Solu- 
tions containing Iron, and the Artificial Preparation of 
Halotrichite. Fritz Wrrra (Zeitsch. angew. Chem., 1913. 26. 
81—83).—The author has determined the solubilities at 25° of 
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ferrous sulphate, aluminium sulphate, and of each of these salts in 
the presence of varying proportions of the other, in order to 
determine the region of the existence of the double salt, halotrichite, 
FeSO,,Al,(SO,)3,24H,O. The solubilities of the pure components 
are respectively 0°8124 mol. of aluminium sulphate, and 1°503 mols. 
of ferrous sulphate in 1000 grams of solution. The double salt exists 
over the region between the two solutions containing respectively 
0°723 mol. of aluminium sulphate and 0°38 mol. of ferrous sulphate, 
and 0°7045 mol. of aluminium sulphate and 0°6827 mol. of ferrous 
sulphate. It follows that from a solution containing equimolecular 
quantities of the two salts, ferrous sulphate first crystallises, and 
then the double salt. The preparation of the double salt is best 
carried out by shaking a solution, saturated with respect to the 
two components, with the solid sulphates contained in a silk bag. 
Strongly supersaturated solutions are thus obtained, from which 
the double salt separates after a few hours. 

The solubility curve gives the conditions of relative concentrations 
under which pure aluminium sulphate can be crystallised out from 
a solution containing ferrous sulphate, and experiments made by 
the author show that complete separation of aluminium from iron 
can thus be carried out. If the iron is in the ferric condition, 
separation is impossible, owing to the formation of mixed crystals ; 
the iron must first be reduced to the ferrous state. A method is 
thus given, which is applicable commercially, for the preparation 
of pure aluminium sulphate from bauxite. ya 


The Solubility of Aluminium and Iron Sulphates in Sul- 
phuric Acid. Fritz Wirt (Zeitsch. anorg. Chem. 1913, 79, 
360—364).—The presence of sulphuric acid at first increases the 
solubility of aluminium sulphate in water, but a further addition 
of acid produces an enormous depression. From 20 onwards there 
is again a slight increase, without any change in the solid phase. 
This has already been observed with other sulphates. With con- 
centrated sulphuric acid, aluminium sulphate forms the compound 
Al,(SO,)3,H,SO,,3H,O, the mixture solidifying after a few hours. 

Ferrous sulphate is converted into the monohydrate by sulphuric 
acid of greater concentration than 12°5N at 25°. The solubility 
curve of ferrous sulphate in sulphuric acid is nearly parallel to that 
of aluminium sulphate as far as 40% H.SO,. Ferric sulphate is 
somewhat less soluble. C. H. D. 


Ultramarine Compounds. II. L. Wunpsr (Zeitsch. anorg 
Chem., 1913, 79, 343—349. Compare this vol., ii, 54).—When 
ultramarine red is heated out of contact with air, it is converted 
into a blue product, the loss of weight which occurs being due to 
loss of water. The constitution is, however, changed, as the new 
blue evolves : ey sulphide with acids, whilst the red yields 
sulphur dioxide. It differs from commercial ultramarine blue in 
not being converted into violet by heating in chlorine end hydrogen 
chloride at 170—250°, and in not being reduced to white by the 
action of phosphorus in carbon tetrachloride. In accordance with 
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its higher proportion of silica, the new blue is more stable towards 
acids and alum than ordinary ultramarine. 

The presence of the sodium is necessary for the blue colour, 
complete replacement by mercury yielding a yellow product. The 
violet ultramarine yields a yellow silver derivative, which again 
becomes violet when heated with lithium chloride. The silver 
derivative of ultramarine red is brown, and is free from sodium. 
Alkali haloids convert it into blue. 

The blue colour is considered to depend on (1) the presence of 
an alkali metal, (2) the direct union of a part of the sulphur with 
metal, (3) the presence of a part of the sulphur in a lower state of 
oxidation. Neither aluminium nor silicic acid is essential, as the 
former may be replaced by boron, and the latter by a polyboric 
acid. Boron-ultramarine, however, fulfils the conditions mentioned 
above (compare Hoffmann, A., 1906, ii, 545). The colloidal theory 
of the blue colour is rejected. C.H.D. 


The Heusler Ferromagnetic Manganese Alloys. Epaar 
WEDEKIND (Zeitsch. angew. Chem., 1913, 26, 72)—Polemical. A 
reply to Heusler (this vol., ii, 139). T.. Dr K. 


The Reactions which Accompany the Osmosis of Hydrogen 
through Iron, Grorces CHarpy and S. Bonnerot (Compt. rend., 
1913, 156, 394—396. Compare A., 1912, ii, 336).—A study of the 
change in iron and steel when submitted to the prolonged ‘diffusion 
of hydrogen through it at 600—900°. Iron thus traversed for a 
long time by a current of hydrogen does not absorb any of the 
gas, since the amount of hydrogen obtainable on heating the iron 
in a vacuum is generally slightly less after than before the osmosis. 
The physical properties of the metal are modified, it being softened 

_ by prolonged diffusion of the gas, which exercises a reducing action, 
removing such constituents as sulphur, phosphorus, and carbon in 
the form of their hydrides, the desulphurisation being particularly 
rapid. In an experiment on a steel tube, 3°5 mm. thick, containing 
0°9% carbon, at 900°, 2°3 c.c. of gas diffused through, and was 
found to contain 4% of hydrocarbons. The iron thus undergoes a 
process of purification by the passage of the hydrogen, and this 
may possibly explain certain of the anomalies in the metallurgy of 
iron and steel, the hydrogen arising from the contact of water 
vapour with the hot metal. W. G. 


The Transformations of Iron and Steel at High Tempera- 
tures. Kéraré Honpa and Hrromu Taxkact (Sci. Reports, Tohoku 
Imp. Uniw., 1912, 1, 207—217).—A series of specimens ranging from 
pure iron to steel containing 1°50% of carbon have been examined 
in an electric furnace by a magnetometric method, simultaneous 
observations of time, temperature and magnetic deflection being 
made. 

The B—a magnetic transformation extends over a small interval 
of temperature. The interval B—a or y—a increases with increasing 
carbon in steels, as measured magnetically, whilst the thermal 
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change is not recognisable. The eutectoid point is marked by an 
increase in the magnetic properties on cooling. C. H. D. 


The System Iron-Carbon. Orro Rurr (Zeitsch. Hlektrochem., 
1913, 19, 133).—Polemical. An answer to Smits (this vol., ii, 56). 
The author states that Smits bases his calculations on experiments 
which are only to be regarded as preliminary. J.F.S. 


Complete Solubility of Chromium Hydroxide in Ammonia. 
Mimorap Z. Jovitscaitsca (Monaish., 1913, 34, 225 — 242).— 
Chromium may be precipitated with small quantities of ammonium 
hydroxide as a light grey oe which dissolves in excess with 
ruby-red colour, the solubility being influenced by salts of 
ammonium. From the solution substances may be obtained which 
contain hydroxyl groups, ammonia, and, according to circumstances, 
acid radicles. They are not to be considered as derivatives of 
normal chromium hydroxide, Cr,(OH),,4H.O, as, for example, 
(NH,),Cr,(OH),C1,4H,O, but rather as based on Colson’s hypo- 
thetical oxyhydroxide (A., 1908, ii, 45), with which the analyses 
and properties are most in accordance. 

The solution of chromium hydroxide may he effected in different 
ways, but the best consists in dissolving | gram of the substance 
in just sufficient mineral acid, diluting to about 25 c.c., and adding 
the same volume of ammonia. A grey precipitate is formed, which 
redissolves in the course of an hour or so. Tetrachromiumoxide- 
‘ ee (NH,),-Cr*O-NH,°Cr:SO, 

! 

mammnenocisurpMate, (nH ),*CreO-NH,-Cr:S80, 
by alcohol from such a solution as a red oil which, when 
freed from ammonium sulphate, solidifies to a red mass. When 
dried over sulphuric acid, it loses 4H,O, but when left in contact 
with water, it gradually suffers hydrolysis and becomes paler, the 
acid radicles being partly replaced by hydroxyl groups. It is 
stable in absolute alcohol, but absorbs carbon dioxide when exposed 
to the air. The addition of alcohol to the solution made with 
nitric acid at first causes the precipitation of a pale pink 
amminochromium hydroxide, but later on,  tetrachromiumoxide- 

(NH,),Cr*O-NH,°Or(NO,), 

heptamminotrinitrate, (NH,),Cr-O-NH,: Gr cae separates as 


10H,0, is precipitated 


a scarlet, dense mass, which is soluble in water, but is speedily 

hydrolysed. The preparation of tetrachromiuwmoxidehexamminodi- 
(NH,),Cr-O-Cr(NH,), 

chloride, ! 1 


(NH,),Cr-O-CrCl, 

is even more difficult. It is soluble in water, but only after 

some hours does silver nitrate form a precipitate. No change 

is observed when the ruby-red solutions are neutralised, but 

when they are kept, diamminochromiwm hydroxide, 
Cr(OH),(NH;),,10H,0, 

is precipitated as a violet-blue mass which absorbs carbon dioxide. 


J.C. W. 


,10H,O, as a _ violet-red precipitate 
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Diffusion of Molybdenum in the Coalfield of Liége. 
ARMAND JorissEn (Bull. Soc. chim. Belg., 1913, 2'7, 21—25. Compare 
A., 1897, ii, 265).—The author has examined samples of soot and 
fine dust resulting from the combustion of coal from this district, 
and has succeeded in isolating molybdenum in small quantities 
therefrom in the form of its sulphide, and has further identified 
it by the characteristic tests. A portion of the molybdenum is 
present in a form soluble in and extracted by water. W.G. 


Iso- and Hetero-Poly-salts. VII. Molybdic Acid Hydrates 
and Some Polymolybdates. ArTuur RoseNnHerm™ and Josua Feuix 
{with Jacosp Pinsker] (Zeitsch. anorg. Chem., 1913, 79, 292—304. 
Compare A., 1911, ii, 116; Wempe, this vol., ii, 58).—Octo- 
molybdates are prepared by adding the calculated quantity of 
hydrochloric acid to normal molybdates, or by saturating solutions 
of the latter with molybdic acid dihydrate. The salts have the 
formula M’,Mo,0,,, the calcium and barium salts having 18H,O, 
the sodium salt 17H,O, the ammonium salt 16H,O, and the 
potassium salt 13H,O. Sodium octamolybdate passes at the 
ordinary temperature into a decamolybdate, Na,Mo,,O0,,,6H,O. 

The electrical conductivity of the aqueous solutions shows that 
the octamolybdates contain ionisable hydrogen. They are therefore 
hydrogen tetramolybdates, such as NaHMo,0,,, and when neu- 
tralised yield normal tetramolybdates, such as Na,Mo,O,,, the 
electrical conductivity of which shows that they are entirely similar 
to the metatungstates. 

The tetramolybdates are thus 12-molybdie acid hydrates, 
M’,H,|H.(Mo.0,),|, and the octamolybdates are hydrogen salts with 
the same complex anion, M’,H,|H,(Mo,0,),]. 

Sodium tetramolybdate, Na ,H,{H,(Mo,0;),|,21H,O, forms micro- 
scopic, yellow crystals. The potassiwm salt has 18H,O, the bariwm 
salt 12H,O, the guanidiniwm salt, like the corresponding meta- 
tungstate is anhydrous. The octamolybdates already known are 
formulated afresh in accordance with this view of their constitution. 

Two series of decamolybdates exist, one readily, and the other 
sparingly, soluble, and either isomeric or polymeric. When a 
soluble salt is added to hot water, it dissolves immediately, but if 
warmed with an insufficient quantity of water, it passes into the 
sparingly soluble modification. The following salts have been 
prepared: (soluble) (NH,),Mo,,0;,,19H,0; K,Mo,,0,,,15H,O ; 
Na,Mo,)03;,22H,O; (sparingly soluble) (NH,).Mo,,0,,,3H.0 ; 
K,Mo,,03),9H,0. 

It has not been found practicable to prepare the free acid. 

C.H.D. 


Uranyl Iodates. Paut Arrmann (Zeitsch. anorg. Chem., 1913. 79. 
327—-342).—Uranyl iodate has been described with 5H,O, with 
HO, and anhydrous. It is now found that the precipitation of 
uranyl nitrate solution with sodium iodate yields a salt with H,O 
or 2H,0, according to the conditions. The monohydrate forms 
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rhombic prisms when precipitated from cold solution, or pyramids 
from hot solution. The two modifications have D'® 5°220 and 
D'8 5:052 respectively. The first is converted into the second by 
boiling, whilst the reverse transformation occurs slowly at the 
ordinary temperature. , 

The dihydrate has a lighter yellow colour, and forms irregular 
aggregates. ; 

Uranyl potassium iodate, UO,K(1IO,);,3H,O, is a very sparingly 
soluble yellow powder, and is obtained by precipitation with an 
excess of potassium iodate. It is hydrolysed: by water, and is 
converted into uranyl iodate by an excess of uranyl nitrate. 

Uranyl iodate does not give up its last mol. of water when 
heated. It is assumed to have the constitution : 


OH-UO,-0-10<0>10-0H, 


the anhydrous potassium salt being 10,-U0,"0-10<5>10-0K. 
C.H. D. 


. Zirconium. II. Epgar Weprkinp (Annalen, 1913, 395, 
149—194. Compare A., 1910, ii, 302)—[With Hans Kvzex.]— 
The preparation of the metal by the reduction of the oxide by the 
Goldschmidt process fails in the case of zirconium, as also of other 
highly infusible metals. Reduction of the oxide by magnesium 
also is unsatisfactory. The following process of reduction by 
calcium, however, is convenient, and gives good results. 

An intimate mixture of zirconium oxide and an excess of the 
finest calcium shavings is heated in an iron tube under a pressure 
of 0°'1—0°5 mm., the heating being discontinued as soon as the 
reaction commences. When quite cold, the contents of the tube 
are powdered, and are treated successively with cold water, acetic 
acid, dilute hydrochloric acid, and water (until the washings do 
not contain calcium chloride), all of these operations being per- 
formed in the absence of air. The residual powder is finally washed 
with acetone and dried at first at the ordinary temperature, then 
in a high vacuum at 250—300°, and finally in a completely 
evacuated porcelain tube at 800—1000°. At the last temperature, 
which is far below the m. p. of zirconium, the powder sinters to 
lumps, which exhibit the brilliancy of a mirror by polishing. The 
metal obtained in this manner contains 99°09% of zirconium. An 
attempt to remove the small quantity of oxygen still present, by 
heating again with calcium in a nickel tube, resulted in the 
isolation of a less pure product. The yield of the powder is 97°5%; 
it has D'® 5°98, the sintered modification having D™ 6°280 and 
D175 6°204. When pressed into rods and fused electrically in a 
vacuum (compare Weiss and Neumann, A., 1910, ii, 217), the 
powder is converted into globules, D!® 6°40, containing 98°5% of 
zirconium, being therefore less pure than the globules obtained by 
Weiss and Neumann (loc. cit.). 

Titanium, thorium, uranium, vanadium, and tantalum have also 
been prepared by the calcium method. 
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The m. p. of zirconium is given as about 2350° by Wedekind and 
Bolton (A., 1910, ii, 302). Estimations by Burgess’s platinum 
method (A., 1909, ii, 41) give a mean value, 1530°, of the m. p. 
The latter value is probably more correct, since zirconium cannot 
be employed for the manufacture of metal filament lamps. 

Weiss and Neumann (loc. cit.) have described a zirconium 
hydride, ZrH,. If this is a chemical individual, it is of great 
interest as being the first authentic example of a derivative of 
bivalent zirconium. The authors have also prepared this substance 
by heating zirconium powder in hydrogen at 700° and 1°5 atmo- 
spheres, and are of opinion that it is a chemical individual of the 
formula ZrH, ; its dissociation pressure at temperatures up to 1100° 
has been measured. Evidence of the existence of a volatile 
zirconium hydride has not been obtained. 

In contrast to titanium, zirconium and nitrogen do not react 
much at temperatures below 1000°, but at 1000—1050°, a w«étride, 
Zr,N., D™ 6°75, a microcrystalline, tombac-coloured, glistening 
powder, is formed. The nitride is more stable than zirconium 
towards oxygen or chlorine, dissolves readily only in hydrofluoric: 
acid, and is stable to aqueous alkalis. Fused potassium hydroxide 
or sodium carbonate causes an incomplete evolution of the nitrogen 
as ammonia. The nitride has no measurable dissociation pressure 
at 1100°, and in the compressed state is a conductor of electricity. 
The nitride, which is also produced by heating zirconium in 
ammonia at 1000°, partly loses its nitrogen by heating in hydrogen 
at 1050°; a partial formation of the nitride is also observed when 
zirconium hydride is heated in nitrogen at 1050°. 

[With S. Jupp Lewis.]—According to the literature, zirconium 
has been prepared in crystalline, graphitic, and amorphous modifi- 
cations. It has already been shown that “crystalline zirconium ” 
is an aluminium zirconide. The existence of Troost’s graphitic 
zirconium, prepared by heating iron and sodium zirconate, is more 
than doubtful, since a reduction of zirconium oxide by iron is 
impossible. The black, amorphous zirconium prepared by Berzelius 
by heating potassium zirconium fluoride and potassium, has also 
been prepared by the authors (a better result is attained by using 
sodium instead of potassium), and found not to be an individual 
substance. It has the characteristics of a gel, and retains water 
most pertinaciously. By treatment with acids, it is converted into 
the hydrosol, from which the gel is recovered by coagulation or by 
evaporation after dialysis. 

Amorphous zirconium and its gel are very closely related. The 
latter contains more oxygen and an appreciable amount of nitrogen. 
It has D™ 3°75, but the higher the temperature at which the 
amorphous zirconium or its gel is dried, the greater is the density, 
until, after drying at about 1000° in a high vacuum, it has 
D2! 5°79. Compressed amorphous zirconium or its gel is a non- 
conductor of electricity at low voltages, but becomes a conductor 
after being heated at 1000° in a vacuum. In its chemical pro- 
perties, amorphous zirconium or its gel behaves very like metallic 
zirconium. It burns brilliantly when gently heated, is very stable 
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towards dilute acids, and is slowly attacked by chlorine. It 
inflames when heated with sulphur, and yields a mixture of the 
oxide and sulphide; with selenium a greyish-black selenide is 
produced. Reasons are given for the belief that amorphous 
zirconium is not a mixture of finely divided metal and the dioxide, 
or of the metal and the monoxide. 

The authors are of opinion that amorphous zirconium is the 
colloidal modification of the metal. By treatment with acids, it 
yields the hydrosol. The gel recovered from the latter by coagu- 
_ lation agrees in its properties with the amorphous zirconium pre- 
pared directly by Berzelius’s method. The two modifications of 
zirconium bear to one another the same relation as do amorphous 
and crystalline silicon. 

[With J. TeLztow.]—Zirconium dioxide has been reduced by 
magnesium in hydrogen at high temperatures, whereby about one- 
third of the oxide escapes reduction. By a second and a third 
repetition of the reduction, the product becomes more and more 
pyrophoric and unmanageable, but in no case has the amount of 
zirconium corresponded with that required by a zirconium oxide, 
ZrO, the existence of which has been assumed by Winkler and b 
Dennis and Spencer (J. Amer. Chem. Soc., 1896, 18, 651). C.S. 


The Subhaloid Compounds of Some Elements. I. The 
So-called Bismuth Subiodide. Luici Marino and R. BEcaRELLI 
(Atti R. Accad, Lincei, 1912, [v], 21, ii, 695—701).—The authors have 
investigated the system Bi_I by the method of thermal analysis, and 


find no indication of the existence of any compound of the two 
elements other than Bil;. The heating and subsequent cooling of 
the mixture of the two elements were effected in a sealed glass tube, 
precautions being taken to exclude all traces of water. The eutectic 
of Bi and Bil, lies at 284°. When mixtures containing 5—43% of 
iodine are cooled, two layers are formed, of which the upper 
contains excess of Bil,, and the lower excess of Bi. At 340° the 
upper layer begins to deposit solid Bil,, and as an invariant system 
is thus formed, this crystallisation continues until all the upper 
has solidified; during this process the upper layer contains 66°5% 
of Bil;, and the lower 7°73%. Mixtures with 43—-64°63% of iodine 
deposit Bil, until the temperature 340° is reached; two layers are 
then formed as before. After the upper layer has crystallised, the 
temperature falls until the eutectic 284° is reached, but there is a 
thermal effect at 294°, possibly due to a transformation product of 
bismuth. Mixtures containing more than 64°63% of iodine deposit 
Bil,, and show a eutectic at 117°, but mixtures with more than 
90% of iodine could not be investigated, owing to the breakage of 


the tubes in consequence of the pressure of the iodine vapour. 
R. V.S. 


History of Colloidal Gold. I. Gold Ruby Glass. ALronso 
CorngJo (Zettsch. Chem. Ind. Kolloide, 1913, 12, 1—6),—The view 
that Kunckel (1679) was the original discoverer of ruby gold glass 
is erroneous, for Libavius (1595), Neri (1614), Glauber (1648), 
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Cassius, and Tachenius (1668) not only employed gold as a colour- 
ing agent, but gave exact directions for the preparation of ruby 
gold glass. H. M. D. 


Disintegration of Metals at High Temperatures. Con- 
densation Nuclei from Hot Wires. Joszpo H. T. Roserrts 
(Phil. Mag., 1913, [vi], 25, 270—296. Compare Crookes, A., 1912, ii, 
563).—The disintegration of the platinum metals at high tem- 
peratures has been investigated, the formation of clouds in a Wilson 
expansion apparatus being employed as a delicate means of detecting 
the presence of disintegrated particles in the gaseous atmosphere 
surrounding the electrically heated metal wires. As evidence of 
the superiority of this method of investigating the disintegration, 
it is stated that no loss of weight could be detected on heating a 
platinum wire for thirteen hours at 650°, whereas a dense cloud 
was obtained in the expansion apparatus when the wire was heated 
by the passage of the same current for two seconds. 

From observations in an atmosphere of hydrogen, oxygen, nitro- 
gen, and air and in a vacuum, it has been found that the dis- 
integration process is characterised by the emission of two sets of 
nuclei. The first set, which are got rid of after continuous experi- 
menting, depends on the presence of hydrogen and other gases in 
the metal. The emission of the second set is conditioned by the 
presence of oxygen in the neighbourhood of the heated metal, and 
also on the attainment of a certain definite temperature. 

In regard to the first set of nuclei, it has been found that they 
are emitted at comparatively low temperatures, the minimum tem- 
perature at which they can be detected falling as the pressure of 
the surrounding gas is diminished. The power of emitting these 
nuclei is temporarily lost when emission has been taking place for 
some time, but is gradually regained when the metal is allowed 
to remain unheated. The emissive power is immediately regained 
when hydrogen is brought into contact with the metal, whereas air, 
oxygen, and nitrogen do not produce this effect. If, however, the 
metal has been kept at a white heat in a vacuum for a long time, 
hydrogen also fails to restore the power of emitting the first type of 
nuclei. The fact that the nuclei diminish in size and disappear 
soon after their liberation indicates that these nuclei are not of 
the nature of solid particles, and it is suggested that they may be 
either minute drops of water or traces of compound gases produced 
by the union of hydrogen with other occluded gases. 

The second set of nuclei are probably particles of an unstable 
oxide of the metal, this view being in agreement with the fact that 
oxygen is necessary for their production, that they begin to be 
formed at a fairly definite temperature, are very persistent, do not 
alter in size, and are unaffected by light or by an electric field. 

At temperatures where the rate of loss of weight of platinum, 
rhodium, and iridium is immeasurably small in nitrogen, hydrogen, 
or a vacuum, the rate is very considerable in oxygen. At a given 
temperature, the rate of loss for platinum and rhodium is approxi- 
mately proportional to the oxygen pressure, and in the case of 
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iridium it increases much more rapidly than the pressure. From 
experiments with platinum, in which the loss of weight of the 
metal was compared with the diminution in the quantity of oxygen 
in the surrounding gas, it was found that in pure oxygen the ratio 
corresponded approximately with the formation of the oxide PtQy. 
In air, the ratio of oxygen absorbed to platinum disintegrated was 
much smaller, but this would be readily accounted for on the very 
probable view that the oxide PtO, dissociates on cooling. Similar 
experiments with iridium gave numbers in close agreement with 
those required for the formation of the oxide IrQ,. 

From these facts the author draws the conclusion that the dis- 
integration of platinum, rhodium, and iridium in air at high 
temperatures is conditioned entirely by the formation of volatile 
oxides of the formule PtO,, RhO,, and IrQ,. 

Palladium behaves quite differently from the above three metals, 
and the disintegration in this case appears to be due to simple 
volatilisation of the metal. The fact that palladium does not yield 
nuclei of the second type is quite consistent with this view. 

The deposits which are obtained on the walls of the vessel con- 
taining the electrically heated metals have also been examined, and 
these observations are consistent with the above views relative to the 
disintegration process. H. M.D. 


Mineralogical Chemistry. 


Asphalt Veins in Quartz-Porphyry near Heidelberg 
WILHELM SaLomon (Zettsch. Aryst. Min., 1913, 51, 634; from Ber. 
Oberrhein. Geol. Ver., 1909, 42, 116—123).—A black asphalt with 
conchoidal fracture occurs with minute quartz crystals in crevices 
in the porphyry of Dossenheim. Analyses by Ebler gave: C, 
77°8—79'8; H, 7°7—8°0; N, 0—2°7; S, 2°2—2°8; ash, 1:0%. Opti- 
cally active substances being absent, there is no evidence of organic 
origin; and it is not improbable that the material has been 
deposited by thermal waters. L. J.8. 


{Minerals from Sierra Mojada, Coahuila, Mexico.| Frank 
R. Van Horn (Amer. .J. Sci., 1913, [iv], 35, 23 —30).—A description 
is given of 21 mineral species found 1.. the Veta Rica mine. The 
ores of silver, lead, and copper occur in a gangue of gypsum and 
barytes near the contact of Cretaceous limestone with rhyolite. 
The following analyses, by N. A. Dubois, are given: I, of argentite ; 
II, of proustite : 


Ag. Cu. As, Sb. 8. Total. Sp. gr. 
5. 8618 0°70 _ 13°18 100-06 7°40 
II. 64°65 0°70 : trace 0°18 100°78 5°60 


Led. Ss 
VOL. CIV. 1i. 16 
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The Bauxite Question. Fran Tucan (Centr. Min. 1913, 
65—68).—A discussion of previous papers (A., 1912, ii, 357; this 
vol., ii, 64, 69).—Bauxite is a mixture of minerals, and cannot be 
regarded as a definite aluminium hydroxide. Adsorption com- 
binations of colloidal aluminium hydroxide and hydrated silica 
cannot always be distinguished by chemical and microscopical means 
from homogeneous materials. L.J.8. 


Some Minerals from Tuscany. Ernesto Manasse (Jahrb, 
Min., 1912, ii, Ref. 343—346; from Mem. Soc. Toscana Sci. Nat., 
1911, 27, 19 pp.).—Millerite, a species not before recorded from 
Tuscany, occurs sparingly as fine needles with marcasite in a calcite 
vein intersecting black clay-slate in the antimony mine of Cetine di 
Cotorniano. 

Turgite occurs in the Rio Marino mine at Rosseto, Elba, as thin 
crusts and stalactites on limonite. It is fibrous, steel-grey, and 
lustrous, and has previously been mistaken for goethite. Analyses 
I—III (1, fibrous-lamellar; I1, fibrous-radiated; III, stalactitic). 
Formula H,Fe,O;. 

Goethite is found in an iron mine at Capo d’Arco, Elba, as thin, 
fibrous crusts on limonite. Analysis TV. Formula HFeO,: 


SiO, Fe,O3. H,0. Total. Sp. gr. 
‘. 2°65 92°60 5°56 100°81 -— 
II. 2°11 92°04 5°58 99°73 4°34 
Ill. 1°18 93°54 4°95 99°67 — 
ry. 3°21 87°10 10°11 100°42 4°17 


Zinciferous rhodochrosite (‘zincorhodochrosite”) as imperfect 
crystals and rounded masses of a rose-red colour and vitreous lustre 
on the turgite (see above) from Rosseto, Elba. Analysis V, corre- 
sponding with 50% MnCO,;, 45% ZnCO,: 

CO,. FcO. MnO. Zn0. CaO. MgO. Total. Sp. gr. 
V. 36°60 0°66 30°17 31°03 2°10 0°05 100°61 3°86 

Jarosite occurs at Capo d’Arco, Elba, as a thin encrustation on, 
and as small nodules in, limonite. It is brown with an adamantine 
lustre, and under the microscope the minute, rhor bohedral crystals 
are transparent and gold-yellow. Analysis V. corresponds with 
91°17% jarosite, the remainder being admixed quartz and limonite. 
Jarosite [natrojarosite, A., 1902, ii, 666] occurs ilso at Capo 
Calamita, Elba, as a thin encrustation on limonitic ores. Analysis 
VII corresponds with 95°33% jarosite: 


SiO, SO; FeO, KO. Na,O. H,0. Total. 
‘VI. 2°16 28°71 48°68 7°82 1°77 [10°86] 100°00 
VII. 1°20 31°61 50°28 0°98 5°55 [10°38] 100°00 
Alunogen from Vigneria, Elba, is white when pure, but fre- 
quently green from admixed melanterite and ihleite ; it also encloses 
small crystals of iron-pyrites. Analysis VIII corresponds with 
88°37% of alunogen, Al,(SO,);,16H,O. 
Fibroferrite from Capo Calamita, Elba, is finely fibrous with 
yellowish-green colour and silky lustre, D 2°08—2°09. Analysis IX 
corresponds with Fe,O(SO,).,10H,O. At 98— "00° 23°02% water 
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is expelled, and at 285° 35°60%, with a gradual change in the 
optical characters. All the water is re-absorbed from a moist 
atmosphere, and it is therefore regarded as water of crystallisation. 
Fibroferrite also occurs at Vigneria and at Capo d’Arco,in Elba: 
Insol. in 
SO, Al,0,. Fe,0,. FeO. MgO. K,O. Na,O. H,O. water. Total. 
VIII. 57°80 14°30 0°42 2°16 trace 0°45 0°21 44°31 0°24 99°89 
IX. 32°03 — 3058 150 — — — 38640 — 100°51 
L.J.8. 


The Stassfurt Deposits. Micuare. Rozsa (Zeitsch. Hlektrochem., 
1913, 19, 109—115).—This paper is divided into two parts, the 
first of which is theoretical and shows that the nature of the 
Stassfurt deposits is not in accord with the theory “that the area 
over which the deposits were formed was separated from the ocean 
by a bar,” but rather that irregular floods took place, and that 
these with the evaporation periods are capable of explaining the 
peculiarities of the deposits. The layers of hard salt are held to 
be the product of changed deposits. The second part of the paper 
gives a comparative table of the layers found in the Kieserite- 
Carnallite region and the hard salt region. The relative thicknesses 
of the various layers are indicated. J.F.S. 


Question of the Identity of Podolite and Dahllite. 
Viapimir Tscuirvinskt (Centr. Min., 1913, 97 — 102). — Podolite, 
described as a new mineral by Tschirvinski (A., 1907, ii, 481), has 


been suggested by Schaller (A., 1910, ii, 1076) to be identical with 
dahllite. The following new analysis of a podolite concretion from 
the village of Krutoborodinzy, govt. Podolia, Russia, agrees with 
the formula previously given, with the addition of a little water, 
namely, 3Ca3(PO,).,CaCO,,?H,O : 


Water of Hygro- Undete:mined 

Organic crystal- scopic (Al,03, FeO, 

CaO. P.O; CO, F. SiO, matter, lisation. water. alkalis, etc.) 
0°72 87°08 = 4°32, —s0'29) 418 = 0°52 1°16 0°37 [1°36] 

Analyses of dahllite, on the other hand, lead to the formula 

2Ca3(PO,).,CaCOz,nH,O, where n=}-—-1. The two minerals are 

therefore regarded as being chemically distinct. In physical charac- 

ters they, however, show little difference; but here podolite 

approaches francolite and staffelite more nearly than dabhllite. 

L. J.S. 


. Mineralogy of the [Russian] Phosphorite Deposits. Jakoy 
Samoitov (Jahrb. Min., 1912, ii, Ref. 338—339; from Arb. Komm. 
Moskawer Landw. Inst. Erforschung der Phosphorite, 1911, 3, 
671—690).—The following analysis is of an unweathered phosphatic 
nodule of Jurassic age from a boring at Moscow, corresponding 
with Ca,(PO,), 46°96, CaF, 3°74, CaCO, 10°41, MgCO, 1:71%: 
CaO. MgO. Al,Os. Fe03. Mn.0;. K,O. Na,O. P,O; CO, F. 
39°08 0°82 1°70 1°67 trace 0°92 0°99 21°51 5°47 1°82 
Loss Organic Total 
SiO,, FeS, onignition. matter. Insoluble. (less O for F). 
0°47 2°52 3°91 0°61 19°43 100°16 
16—2 
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According to their external appearance, Russian phosphorites are 
divisible into two classes: (1) Nodules with a dark, lacquer-like 
surface, either polished or dull. These show an increasing amount 
of phosphate from the interior to the exterior; for example, a 
nodule trom the village Wopilowka, govt. Pensa, contained in the 
interior portion: P,O;, 23°89, and insoluble material, 18°22%, and 
in the exterior portion P,O,, 26°81, and insoluble, 4°5%. (2) Nodules 
with a light-coloured, grey, earthy exterior, due to chemical 
alteration; here in the exterior portion the phosphate is reduced 
in amount, and the insoluble material increased. L. J.S. 


Occurrence of Scorodite in Rhodesia. A. E. V. ZeaLtey 
(South African J. Sci., 1911, 8, 133—134),—Compact or crystallised 
scorodite occurs together with mispickel, limonite, and quartz in 
several auriferous districts in Rhodesia. A mixed sample of 
amorphous and finely crystallised green scorodite from Gwanda gave 
on analysis by J. B. Bull: 

As,0;,. Fe,V3. H,0. Total. 
50°53 33°49 15°98 100°00 
L. JS. 


Uranium Minerals from Prov. Itasy, Madagascar. ALFRED 
Lacroix (Bull. Soc. frang. Min., 1912 [ie., 1913], 35, 233—235).— 
The new species betafite (A, 1912, ii, 567) has been found as fine 
crystals (octahedron with rhombic dodecahedron) at some other 
localities in Madagascar. Analysis I, by Pisani, is of betafite, 
D 3°75, from Ambalahazo. The mineral is readily attacked by 
acids, giving a yellow solution, the uranium being present as UO, 
(not as UQ,, as previously stated) : 

Chy05. Tag05. Tig, SnOy, ThOs. UIs. (Ce,La,Di)gO3. AlgO3. Fe,03. MgO. CaO. PbO. HO. Total. 
I. 34°30 100 16°20 O37 1:12 27°15 1°00 150 0°50 trace 3°12 0°35 12°50 {64 

Euxenite, occurring as crystals in association with betafite and 
green apatite in pegmatite at Andibakely, gave analysis II, by 
Pisani: 

Chy05. TiO ThO:, UOs. (¥,Er)g0y. Cex05. (La,Di)s03. AlgO3. Feg03. CaO. H,0. Total. 

ll. 35°50 =23°60 33°70 33:00 20°80 0°40 1°70 1°31 109 «84°01 4°35 ©6946 


L.J.8. 


The Chemical Constitution of the Kaolinite Molecule. 
II. JosepH W. MELLor and A. D. Houpcrorr (7rans. Eng. Ceramic 
Soc., 1911-12, 11, 169—-172. Compare A., 1911, ii, 607).—The 
composition of a specimen of crystalline kaolinite is as follows: 


Loss on 
SiO,, TiO, Al,O;. Fe,0O,. MgO. CaO. K,O. Na,O. ignition. 
45°04 — 38°58 0°14 O01 0°38 O18 O18 15°94 


The loss on ignition included: H,O, 14°44, and C, 0°80%. 

The heating curve was determined, and also the loss of water 
occurring at different temperatures, the results showing that there 
is no definite temperature of dehydration, even with well-defined 
crystals. 
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The kaolinite used was obtained from tke coalfield of Glamorgan- 


shire, and has been described by Butler (Min. Mag., 16, No. 73). 
T. 8.2. 


Mineralogy of Renfrewshire. Rosert 8. Houston (Trans. 
Paisley Nat. Soc., 1912, 1, 1—88).—A review is given of the literature 
relating to the seventy-six species of minerals that have been found 
in Renfrewshire, and several new analyses are given (compare A., 
1909, ii, 63). Analysis I is of native copper from Boylestone: 

Cu. Fe. CuO. FeO, CaO. MgO. Insol. Total. 
95°61 0°56 1:02 0°80 0°58 0°28 1°20 100°06 

II, olivine from Gleniffer; ITI, ferrite from Gleniffer; IV—VI, 
prehnite from Boylestone; VII—IX, analcite from Boylestone ; 
X, analcite from Bardrain ; XI—XII, thomsonite from Boylestone ; 
XIII—XV, saponite from Boylestone; XVI, saponite from Kil- 
barchan; XVII, saponite from Bridge of Weir; XVIII, saponite 
(variety bowlingite) from Boylestone. Analyses are also given of 
impure samples of chalcocite, iron-pyrites, quartz, wad, and 
chalybite : 

SiO,. Al,0,. Fe,0,. FeO. MnO. CaO. MgO. Na,O. HO. Total. Sp. gr. 
II. 43°31 15°46 6°72 554 -— 17°82 8°87 0°84 1°86 10042 — 
15°68 5°40 61°47 — trace 2°03 10°41 — 5°04 100°03 — 
42°02 27°92 trace 23°82 1°23 — 5°40 100°39 2°858 
40°22 24°64 4°22 25°02 - 1°16 5°20 100°46 2°918 
42°25 27°40 trace - 25°99 - — 3°87 99°51 — 
54°42 23:02 — 0°95 0°26 13°36 8°20 100°21 
52°83 24°69 trace 0°39 — 12°92 8°60 99°43 
54°22 23°42 trace 0°42 9°38 13°68 8°20 100°32 
55°31 22°89 0°63 0°13 13°49 8°40 100°85 
33°86 32°24 16°22 trace 3°63 14°20 100°15 
41°45 27°71 trace 13°61 0°51 3°81 12°80 99°89 
33°96 16°14 8 8°93 7°10 7°49 0°98 13°62 99°39 
36°65 85°61 4° 5°3 4°01 17°29 2°55 20°44 99°72 
32°62 17°82 3° 8°21 0° — 21°26 2°41 18°91 100°55 
35°02 22°82 4° 3°55 — 2 23°99 0°40 9°14 100°30 
6 23°36 2°87 17°10 100°01 
9 15°39 — 11°49 99°80 
5 t Also CO, trace. 
L. J.S. 


Origin of Moldavites and similar Sporadic Glasses. 
Grorce P. Merritt (Jahrb. Min., 1912, ii, Ref. 351; from Prog. 
U.S. Nat. Mus., 1911, 40, 481—486).—A meteoric origin having 
been ascribed to the so-called tektites (a general term to include 
moldavites, billitonites, and australites), the author has examined 
a series of obsidian pebbles from various localities in North and 
South America and from Iceland. These are of undoubted 
terrestrial origin, and they show the same peculiarities of surface 
markings as the typical tektites. The following analysis of an 
obsidian pebble from Cali, dep. Cauca, Colombia, is compared with 
= analyses of tektites, from which it does not appreciably 
differ : 

SiO, TiO, Al,Oz. FeO, MgO. CaO. Na,O. KO. H,O. SO. Total. 
75°87 trace «14°35 40°22 «20°29 «nil §= 3°96 S465 = 0330-28 99-99 
L. J.S, 


* 


XVIII. 29°71 22°01 1°60 15°41 trace 


1 

40°43 9°33 1° 374. — 2 
4 

* Also CO, 3°17. t Also CO, 3° 


2 
0 
1 
1 
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Chloritoid (Ottrelite) from the Apuan Alps, Tuscany. 
Ernesto Mawnasse (Jahrb. Min., 1912, ii, Ref. 329—330; from Mem. 
Soc. Toscana Sci. Nat., 1910, 26, 23 pp.)—The ottrelite of the ottrelite- 
schists of the Apuan Alps is proved on optical and chemical grounds 
to be identical with chloritoid. Those analyses of ottrelite which 
show an excess of silica may be explained by the presence of 
admixed quartz. The optical characters are stated in detail, and 
the following analyses are given of ottrelite from: I, Stazzema; 
II, Camporaghena, near Fivizzano; III, Corchia. These agree with 
the chloritoid formula H,O,(Fe,Mg)O,(Al,Fe).0,,Si0.. The ratios 
of Fe,0,: Al,O, range from 1: 10°81 to 1: 23°99, and of MgO: FeO 
from 1: 2°85 to 1: 7°31: 

SiO0,. TiO, Al,O,. FeO, FeO. MnO. CaO. MgO. H,O. Total. Sp. gr. 

I. 24°37 trace 37°03 536 21°91 0°52 0°16 4°32 7°16 100°83 3°44 

II. 26°07 trace 37°01 3°97 24°76 trace 0°12 1°90 7°03 10086 3°51 
III. 25°36 trace 38°99 2°54 23°06 trace 0°24 3°16 7°28 100°63 3°56 


L.J.8. 


Composition of Some Minerals of the Chloritoid Group. 
Ernesto Manasse (Jahrb. Min., 1912, ii, Ref. 330—333 ; from Proe.- 
verb. Soc. Toscana Sci. Nat., 1911, 20, 29—42).—Previous analyses 
are quoted and discussed ; the variations shown by them may be 
explained by the impurity of the materials analysed. The following 
new analyses are given of carefully selected material: I, Masonite 
from Natick, Rhode Island. II, Sismondine from Champ de Praz, 
Aosta, Piedmont. These two analyses agree closely with the 
formula H,R’R/,SiO,. Associated with the sismondine is a 
chloritic mineral, which gave analysis III, corresponding with 
H.)MgjFe.Al,Si,0,;. IV, Ottrelite from Ottrez, Ardennes. Under 
the microscope this material is seen to contain a considerable 
amount of quartz, together with small quantities of magnetite and 
ilmenite. Deducting 24°38% of admixed quartz, the formula agrees 
with that given above; corrected D 3°44. V, Ottrelite from a 
quartz-phyllite on Mt. Fenouillet, near Hyéres (Var), contains an 
excess of 7°65% silica as admixed quartz; corrected D 3°68. VI, 
Venasquite from Vénasque, Pyrenees, contains 17°98% admixed 
quartz; corrected D 3°56: 


SiO, Al,03. FeO; FeO. MnO. CaO. MgO. H,O. Total. Sp. gr. 


I. 24°56 3457 593 27°20 1°14 — 0°36 6°64 100°40 3°54 

II. 25°36 428 072 18°02 053 G18 5°96 7°50 100°85 3°45 
I1I.* 28°06 21°25 — 9°75 _— — 27°46 11°78 99°15 — 
IV. 42°93 29°60 0°86 15°43 3°75 — 2°12 5°48 100°17 3°25 


V.¢ 29°71 84°35 4°71 20°33 1°41 #+41:16 41°69 6°64 10000 3°60 
VI. 37°87 31°12 3°25 20°48 0°62 trace 1°44 5°80 100°58 3°40 


* Also Na,O, 0°55; K,O, 0°30. + Also TiO,, trace. 
L.J.S. 


Minerals from Ambatofotsikely, Madagascar. ALFRED 
Lacroix (Bull. Soc. frang. Min., 1912 [i.e. 1913], 35, 231—233).— 
The pegmatites at this locality, situated 27 km. west of Miandrarivo, 
contain abundance of ampangabeite (A., 1912, ii, 567), fine crystals 
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of monazite (A., 1913, ii, 69), and fragments of orthite. This 
orthite, D 3°43, is rich in thoria; the following analysis by Pisani 
corresponds with the formula 

[(Si, Th)O,],,(Al,Ce, La, Di, Fe).(Ca, Fe, Hy) 1, : 


Sia. ThOs, AlO3. Ceo03. (La,Di)oO3. (Y,Er)293 FesO;. Fed. MnO. CaO. HO. Total. 
82°00 5°60 12°40 =9°08 7°38 0°40 4°50 1160 =0°54 15°58 1°24 100°S82 


L. J.S8. 


Lavas from Central Madagascar. Atrrep Lacroix (Compt. 
rend., 1913, 156, 175—180).—-Twenty-seven detailed analyses, by 
Boiteau, are given of rocks from the volcanic districts of Ankaratra 
and Itasy. They range from rhyolite, with 71°45% silica, to 
nephelinite, with 38°74% silica. L.J.S8. 


Iimenite from the Quarries of Potstone at Sasso di Chiesa 
(Val Malenco). I. Magistrerti (At/i R. Accad. Lincei, 1912, [v| 
21, ii, 761—767).—A crystallographic study of this mineral, which 
has D 4°55, and the following composition : 


{With A. Morescut]: 


SiO, TiO,  FeOs, FeO. MnO. AIO, MgO. Total. 
0°65 47°20 33°50 15°00 1°34 1°00 0°90 99°59 


R.V.S. 


Meteorite of Gumoschnik, Bulgaria. G. BontscHew (Jahrb. 
Min., 1912, ii, Ref. 354—355 ; from Jeriod:éeeko spisanie, Sofia, 1910, 
71, 373—390).—A meteoric fall was observed on April 28th, 1904, 
near the village of Gumoschnik, in the Trojan district. Five or six 
stones, with a total weight of 5669 grams (the largest 3815 grams), 
were picked up. The material consists of olivine, enstatite, augite, 
iron, pyrrhotite, chromite, and a fine-grained to compact mass of 
undetermined nature. Chondrules of olivine and enstatite are set 
in a brecciated groundmass. The following analyses are of: I, the 
magnetic portion; II, the non-magnetic portion; and III, the bulk 


analysis. The amount of nickel is unusually low: 
Lost on 
Fe. Ni. Fe7Sg. Si02. CrgQ3. FeoO3. FeO. MnO. CaO. MgO. Total. 
I. 67°14] 25135 2-028 28-310 99°614 
 aeoogine = —  45°980 0°062 22°834 4082 07190 2-460 24-470 — 100-078 
Ill. 15°012 0°467 0°453 42°363 0°048 17°872 3°295 0°147 1916 1899S 0°163 100°734 


L. J.S. 


ign. 
a 


Existence of Natural Ozonised Waters and Probable 
Theories of the Phenomenon. The “Acqua Forte” of the 
Bagnore of Monte Amiata. Rarrarve Nastni and C. Poriezza 
(Atti R. Accad, Lincei, 1912, [v], 21, ii, 740—750, 803—811 ; Chem. 
Zeit., 1913, 37, 129.—The authors have discovered two natural 
waters which contain ozone as a normal constituent, and in such 
quantity as to smell plainly of the gas. The acid waters of the 
Bagnore of Monte Amiata are highly ozonised, and those of the 
springs of the Bagnoli in the same region in smaller degree. The 
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data in the present paper refer to the former water. In one litre 
of it at 21°5°, the following gases are dissolved: carbon dioxide, 
543°72 c.c.; oxygen, 1°26 c.c.; ozone, 0°135 c.c.; the inert gases 
were not determined. The gases arising from the water at the 
source have the following composition (per 100 c.c.): carbon dioxide, 
93°45 c.c.; oxygen and ozone, 0°15 c.c.; residue unabsorbed, 6°40 
c.c.; the ozone amounted to 0°00064 c.c. Dispersion experiments 
showed that the air above the well contained 1838 ions per c.c., 
whilst the number in the ordinary air of the locality did not exceed 
1000 per cc. From experiments with water in which known 
amounts of ozone had been dissolved, it was found that the odour 
is still perceptible when 0°037 c.c. of ozone is dissolved in one litre 
of water, and the limit of sensibility of the iodide starch reaction 
is not reached at 0°02 c.c. per litre. For this and other reasons 
the authors are sceptical concerning the few other alleged ozonised 
waters mentioned in the literature. As possible explanations, the 
authors suggest the autoxidation of ferrous salts, either alone or in 
conjunction with ferruginous micro-organisms. The water con- 
tains 0°001565 gram of iron per litre, probably in the form of 
ferrous hydrogen carbonate, which is known to be an autoxidisable 
substance. Attention is drawn to the possible therapeutic value of 
the waters. R. V.8. 


Analytical Chemistry. 


Hempel Double Pipette Modified to Facilitate Filling. 
ALEXANDER Onar.es Cummine (./. Soc. Chem. Ind., 1913, 32, 9).—A 
side-tube, opening vertically, is fitted to the second bulb from the 
burette, and this enables the pipette to be filled as easily as a 
simple pipette. The pipette is first filled with an indifferent gas 
by passing it through, whilst the additional side-tube is closed with 
a cork. The reagent is then introduced through the side-tube, and 
water is poured into the two last bulbs, through the exit-tube from 
the last bulb, to form a water seal. The side-tube is then closed 
with a well-fitting rubber cork. 2.8. P. 


Micro-chemical Reagents. WiiHeLm Lenz (Zeitsch. anal. Chem., 
1913, 52, 90—99).—Directions are given for preparing absolutely 
pure reagents (acids, ammonia, alcohol, platinum chloride, 
ammonium uranyl acetate, ammonium cobalt thiocyanate, metallic 
tin and zinc) for use in micro-chemical testing. 

Glass utensils and slides should not be used. The reagents 
should be kept in flasks made of fused silica; the distilled water 
should be stored in a, preferably gilded, silver flask. L. bE K, 


Apparatus for Electrolytic Estimations. Frnix CHANCEL 
(Bull. Soe. chim., 1913, [iv], 13, 74—76).—The bottom of a teat- 
tube, 30x 125 mm., made of thin Jena glass, is pierced by a 
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platinum-iridium wire 1 mm. in diameter and 50 mm. long, of 
which 40 mm. are inside the tube and 10 mm. outside. This serves 
as an anode, and is connected by a clip with a silver or copper 
wire bent twice at right angles, and then brought parallel to the 
length of the tube and secured to the upper portion of the latter, 
where, when the apparatus is in use, it is connected to the positive 
pole of the battery. The cathode consists of a cylinder of platinum 
gauze, 20x30 mm., hung inside the tube by a platinum wire 
110 to 120 mm. long, which is attached to a support in the usual 
way. In use the tube is closed by a watch glass suitably pierced 
to take the suspending wire. T. A. H. 


The Use of an Extract of Red Cabbage as an Indicator 
for the Measurement of the Hydrogen Ion Concentration. 
L. E. Watpsum (Biochem. Zeitsch., 1913, 48, 291—296).—The 
alcoholic extract of red cabbage can be used as an indicator for 
concentrations between py=2°0 and p,=4°5, within which limits 
results agreeing closely with those by the electrometric method 
can be obtained. Good results are obtained even in the presence of 
relatively large amounts of proteins, which are not affected bY the 
presence of salts (even $M-sodium chloride), toluene, or chloroform. 


S.B.S. 


Estimation of Moisture. Grorce N. Huntiy and Joun H. 
Coste (J. Soc. Chem. Ind., 1913, 32, 62—67).—In considering the 
question of the estimation of moisture in commercial products, the 
authors mention in some detail the various methods which are 
employed for the purpose. These methods are divided into three 
groups, namely: Lurect methods. 1. Water driven off by ignition, 
condensed in part of the ignition tube and weighed directly. 
2. Substance heated in a current of dry gas, or in a vacuum, water 
vapour collected in calcium chloride or sulphuric acid, and weighed. 
3. Substance mixed with an excess of a volatile, non-miscible liquid, 
such as xylene, distilled, and the water measured under the hydro- 
carbon layer. 4. The substance is heated directly to 130° by a 
vapour (high pressure steam) jacket, the steam given off condensed, 
and measured. Gasometric methods. 5. The substance is mixed 
with calcium carbide; acetylene measured. 6. The substance is 
mixed with magnesium methyl haloid in the presence of a suitable 
dry solvent; methane measured. 7. The substance is treated with 
sodium ; hydrogen measured. Indirect methods. 8. Estimation of 
the loss of weight by heating to a definite or indefinite temperature 
(the usual method). 9. Prolonged exposure in a vacuum in the 
presence of sulphuric acid, either at ordinary or at a higher tem- 
perature. Most of the methods are trustworthy under particular 
conditions and when they are applied to suitable substances. Special 
attention is given to the last two methods mentioned, and it is 
recommended that care should be taken to have the temperature 
inside the ordinary drying oven as nearly as possible 100°; for 
general work a few degrees higher will be found to be more satis- 
factory. In the method where the substance is dried in a vacuum, 
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the pressure should be as low as possible, and the exposed surface 
of the sulphuric acid large. When applied to coals, this method 
yields results which are invariably higher than those obtained by 
drying the coal in a water-oven. W.P.S. 


Estimation of Moisture in Organic Substances. F. H. 
CampPBELL (J. Soc. Chem. Ind., 1913, 32, 67—70).—The calcium 
carbide method is recommended for the estimation of moisture in 
such substances as coal, coffee, cocoa, tea, butter, etc.; in the 
process employed by the author, the amount of acetylene evolved is 
estimated gravimetrically, and an apparatus is described for this 
purpose. The results obtained agree closely with those found by 
drying the substances under reduced pressure over sulphuric = 

W.P.S. 


Estimation of Moisture in Foods and Other Organic 
Substances. Witttam P. Sxertcacy (J. Soc. Chem. /nd., 1913, 32, 
70).—Results are recorded which show that many organic substances 
yield more moisture when dried under reduced pressure in the 
presence of sulphuric acid than when they are heated to constant 
weight in the ordinary steam-oven. The difference was most marked 
in the case of farinaceous substances, amounting in one instance 
(arrowroot starch) to 2%. It was also found that flours, meals, 
etc., increased in weight when heated for more than two hours 
at 100°. W.P.S. 


Colour Reaction of Chlorates. JoserH Prerarrts (Bull. Soc. 
chim., 1913, [iv], 13, 104—109; Bull. Assoc. chim. Sucr. Dist., 1913, 
30, 401—406).—When 1 c.c. of a 0°5% potassium chlorate solution is 
treated with 5 c.c. of a 2°5% aqueous aniline solution and 6 c.c. of 
concentrated hydrochloric acid, a red coloration is obtained which 
changes in a few minutes to blue. The test is not to be trusted 
when the potassium chlorate solution contains less than 0°1% of the 
salt, but 0°05% solutions yield a coloration when the aniline solution 
is prepared with 50% alcohol. The blue coloration may be extracted 
from the mixture by shaking with chloroform, ether, or amyl 
alcohol. The test is useless in the presence of iodates, as these 
yield a similar coloration to that obtained with chlorates. W.P.S. 


Disturbing Influence of Alcohol on Various Reactions. 
Ernst Satkowsk1 (Zeitsch. physiol. Chem., 1913, 83, 164—165).— 
When half a volume of alcohol is added to a potassium iodide 
solution to which chloroform, a few drops of sulphuric acid, and a 
solution of nitrite are also added, instead of the characteristic violet 
colour being formed in the chloroform layer after shaking, an 
orange or reddish-yellow coloration is obtained. Methyl or amyl 
alcohol, ethyl acetate, and acetone have a similar disturbing 
influence. 

The characteristic colour reaction of phenol with ferric chloride 
is also entirely altered by the presence of alcohol, a dirty green or 
yellow coloration being obtained instead of the SS blue. 

E. F. A. 
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Estimation of Hydriodic Acid in Tincture of Iodine. 
AnprE Lecrire (J. Pharm. Chim., 1913, [vii], 7, 68—69).—In 
general, iodine is estimated in tincture of iodine by titration with 
sodium thiosulphate, and then the hydriodic acid is determined by 
adding potassium iodate solution and titrating the iodine set free. 
It is pointed out that this last estimation is subject to two sources 
of error. If the iodate solution used is not exactly neutral, an 
excess of iodine is liberated. Further, the amount of hydriodic acid 
is frequently calculated from the equation HIO,+5HI=6I+3H,O 
instead of from the relation KIO,+6HI=KI+3H,0+61, which 
correctly represents what takes place. T. A. H. 


A New and Delicate Test for Oxygen. Kari BINDER and 
Rupotr F. Wernianp (Ber, 1913, 46, 255—259).—The authors have 
previously shown that the deep red solutions formed when ferric 
salts and catechol are mixed in alkaline solution contain the salts 
of an acid H,[Fe(C,H,O,),| (compare A., 1912, i, 184, 445). They 
have now found that if ferrous sulphate is used instead of ferric 
salts, no colour is produced, but that oxygen is very rapidly 
absorbed from the air, giving the red colour. The formation of this 
red colour is an exceedingly delicate test for oxygen, and the 
authors have devised a special apparatus in which the respactive 
solutions can be prepared and mixed in an atmosphere of oxygen- 
free hydrogen and then brought into contact with the gas which 
is to be tested for oxygen. The authors were able to detect oxygen 
in the Tiibingen coal gas, and in carbon dioxide used in the esti- 
mation of nitrogen by Dumas’s method. 

The alkaline solution of ferrous sulphate and catechol can be 
used in the Hempel pipette for the absorption of oxygen in gas 
analysis. For quantitative absorption, it is necessary to shake 
vigorously for five minutes. T.8.P. 


Estimation of Available Oxygen in Persalts and Washing 
Powders with Titanium Trichloride. Lupwic Moser and F. 
Seevine (Zeitsch. anal. Chem., 1913, 52, 70—85).—Perborates may be 
titrated by dissolving about 0°25 gram of the salt (or about 3 grams 
of washing powder) in water, 25 c.c. of dilute sulphuric acid are 
added, and while passing a current of carbon dioxide the liquid is 
titrated with standard titanium trichioride, the end point being 
shown by the disappearance of the yellow pertitanic colour. Two 
mols. of titanium trichloride=1 mol. of sodium perborate. In the 
case of washing powders it is advisable to add, before titration, some 
carbon tetrachloride to dissolve the separated fatty matter; or a 
definite volume of titanium trichloride may be added, and the 
excess titrated as usual by means of ferric chloride. 

Percarbonates may be tested similarly, but as the direct titration 
is attended with loss of oxygen, the solution should be delivered 
from a pipette which dips into a known volume of titanium tri- 
chloride in an atmosphere of carbon dioxide. The excess of titanium 
is then titrated with ferric chloride. Two mols. of titanium tri- 
chloride=i mol. of potassium percarbonate, Persulphates are 
treated like percarbonates. L. pe K. 
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Apparatus for the Estimation of Sulphur in Steel and 
Iron. Grore Preuss (Chem. Zeit., 1913, 3'7, 82).—After the material 
to be tested has been placed in the flask A, 
the cooler B is filled half way with cold water ; 
this serves for the purpose of cooling and also 
for the absorption of hydrogen chloride. The 
cooler B is closed with the bent tube D. Imme- 
diately after introducing the acid, the cooler B 
is placed on the flask A in such a manner that 
the tube D dips into the beaker #, containing 
40 c.c. of cadmium solution. An escape of 
hydrogen sulphide during this momentary open- 
ing is not to be feared. On warming with a 
small flame, the gases evolved pass through the 
serpentine tube (’, penetrate the water column 
in cooler B, and then pass through the beaker 
H, where every trace of hydrogen sulphide is 
absorbed. The sulphur may then be estimated 


either gravimetrically or volumetrically. 
L. DE K, 


A Source of Error in the Kjeldahl- 

Gunning Process. Em. Carpraux (Bull. Soe. 

Chim. Belg., 1913, 2'7, 13—14).—The Gunning modification of 

Kjeldahl’s process (heating with addition of potassium sulphate) 

does not work well in the case of several vegetable products 

(alkaloids, for instance). The relation between potassium sulphate 

and free sulphuric acid towards the end of the operation is also a 

matter of importance, because a loss of ammonia is to be feared 
when an insufficiency of free acid is present. 

When working as follows these sources of error disappear: 
1‘5 grams of the sample (sesame cake, for instance) are heated with 
30 c.c. of sulphuric acid, and after a while 15 grams of potassium 
sulphate are added. To make sure of the complete conversion of 
the nitrogen into ammonia, 1 gram of mercury and 1 gram of dry 
copper sulphate should also be added. The heating should not be 
continued longer than necessary, so as to prevent undue loss of 
acid. L. DE K. 


Estimation of Ammoniacal Nitrogen by means of Form- 
aldehyde. GarLiot (Ann. Chim. anal., 1913, 18, 15—17).—When an 
ammonium salt is treated with formaldehyde, the ammonia com- 
bines with the aldehyde to form hexamethylenetetramine, and the 
acid radicle of the salt is set free; the amount of this free acid, 
as estimated by titration, is a measure of the ammonia present. 
For the estimation, a weighed quantity of the ammonium salt is 
dissolved in water, the solution neutralised, an excess of neutral 
formaldehyde added, and the resulting acidity of the mixture 
is titrated, phenolphthalein being used as indicator. W.P.S. 


Estimation of Nitric Acid by Schloesing’s Method. 
Maurice Canet (Bull. Soc. chim. Belg., 1913, 27, 10—11).—This 
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process, based on the liberation of nitric oxide when a nitrate is 
boiled with hydrochloric acid and ferrous chloride, does not always 
give a pure gas, since the author finds that, when treated with 
pure oxygen and then with alkaline pyrogallol, it leaves an appre- 
ciable volume of unabsorbed gas. 

One of the sources of error must no doubt be attributed to the 
use of an indiarubber cork on the distilling flask, which at a high 
temperature does not completely prevent the entrance of atmo- 
spheric air. The error is somewhat counterbalanced, but not 
removed, when making a check experiment with a known amount 
of nitrate. If in the testing of nitrocellulose, this is dissolved first 
in sulphuric acid, the nitric oxide is contaminated with traces of 
carbon monoxide. L. DE K. 


The Reaction between Formaldehyde and Nitrous Acid. 
Lupwie Vanino and A. Scuinner (Zeitsch. anal. Chem., 1913, 52, 
21—28).—About 0°25 gram of sodium nitrite is dissolved in water, 
and boiled in a suitable apparatus until the air has been com- 
pletely expelled. A sufficiency of formaldehyde is then introduced, 
followed by hydrochloric acid, when carbon dioxide and nitrogen 
are evolved. The former is absorbed by aqueous potassium 
hydroxide, and the latter is then measured with the usual pre- 
cautions. One atom of nitrogen=1 mol. of nitrous acid. L. pEK. 


Estimation of Nitric Oxide. KorHLeR and M. Makrquryron 
(Bull. Soc. chim., 1913, [iv], 13, 69—72).—The method described by 
Baudisch and Klinger (this vol., i1, 74) is not applicable to mixtures 
containing, in addition to nitric oxide, nitrous oxide, nitrogen, 
carbon dioxide, and carbon monoxide. In such cases the authors 
absorb the nitrogen trioxide formed by means of ethylaniline. In 
the residue, carbon dioxide is estimated by means of potassium 
hydroxide and the excess of oxygen added is absorbed by alkaline 
pyrogallol; the rest of the analysis is carried out in the ordinary 
way. Ethylaniline dissolves a little more than its own volume of 
carbon dioxide at 15° to 20° under atmospheric pressure, so that 
when only one-sixth or one-seventh of the total pressure is due to 
this gas, the volume dissolved by the small amount of ethylaniline 
used is negligible. T. A. H. 


Estimation of Phosphoric Acid Soluble in Citric Acid in 
Thomas Slag. W. Simmermacuer (Chem. Zeit., 1913, 37, 
145—146. Compare A., 1907, ii, 577; 1912, ii, 992, 993)—-When 
ferric chloride is added to the citric acid solution of the phosphoric 
acid in order to prevent precipitation of silica, the subsequent 
addition of the mixture of ammonium citrate solution and magnesia 
mixture must be made in small quantities at a time, otherwise 
ferric hydroxide is precipitated and does not re-dissolve in the 
reagent. Ferrous chloride does not prevent the precipitation of 
the silica. The mixture of ammonium citrate soluticn and mag- 
nesia mixture must be freshly made. W.P.S. 
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Some Factors Influencing the.Quantitative Estimation of 
Arsenic in Soils. J. E. Greaves (J. Amer. Chem. Soc., 1913, 35, 
150—156).—The methods which have hitherto been recommended 
for the estimation of arsenic in soils are liable to give inaccurate 
results, as they do not take into account the effect produced by the 
presence of iron. A study has now been made of the influence of 
iron on the estimation of arsenic by Marsh’s method and of the 
effect of stannous chloride in overcoming the retention of arsenic 
by iron. 

The following method has been found to give the best results. 
To 10 grams of the soil are added 25 c.c. of concentrated nitric 
acid, and the mixture is heated for thirty minutes. While still 
fairly hot, 10 c.c. of concentrated sulphuric acid are added, and 
the mixture is again heated for thirty minutes. The mixture is 
then filtered, and the soil washed with hot water; the filtrate is 
evaporated to dryness and heated until free from nitrates. The 
residue is treated with dilute sulphuric acid and 20 c.c. of 10% 
solution of stannous chloride, and then slowly introduced into the 
Marsh apparatus. This method enables very small quantities of 
arsenic to be estimated accurately. E.G. 


Estimation of Arsenic in Urine and Blood. Frayz LeumMann 
(Arch. Pharm., 1913, 251, 1—4).—A method described previously in 
detail by the author and E. Rupp (A., 1912, ii, 866) may be used 
for the estimation of arsenic in urine and in blood. In the case 
of urine, 500 c.c. of the sample are treated with 2°5 grams of 
powdered potassium permanganate and evaporated almost to dry- 
ness, a small quantity of solid paraffin being added to prevent 
frothing. This preliminary treatment with permanganate is essen- 
tial in order to avoid loss of traces of arsenic during the evaporation. 
The estimation is then proceeded with as described. Blood (50 
grams) is shaken for ten minutes with 2°5 grams of permanganate 
before the sulphuric acid and the main quantity of permanganate 
are added. W.P.S. 


The Separation of Arsenic and Tungsten. Sirerricp 
Hivpert and THeopor Dieckmann (Ber., 1913, 46, 152—155).— 
Owing to the formation of very stable complexes between arsenic 
and tungstic acids, precipitation methods do not give a satisfactory 
separation. The authors make use of the distillation method for 
separating the arsenic, using cuprous chloride as the reducing agent. 
To the mixture containing the complex of arsenic and tungsten 
(0°0646 gram of arsenic and 0°1313 to 0°2626 gram of tungstic acid), 
15 grams of cuprous chloride are added and 150 c.c. of hydrochloric 
acid (D=1°16), and the distillation carried out until only a small 
residue is left. The distillation is again repeated with another 
150 ¢.c. of hydrochloric acid, after which no more arsenic will pass 
over. It is found, however, that arsenic still remains in the residue, 
although there is no definite molecular ratio between the arsenic 
and the tungsten. It is probable that it is adsorbed by the tungstic 
acid, since if the residue is made alkaline with potassium hydroxide, 
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heated, cooled, and then again distilled twice with 150 c.c. of 
hydrochloric acid, the remainder of the arsenic distils over, and a 
quantitative separation is attained. The arsenic in the distillate 
is determined by titration with iodine. 

The quantity of tungstic acid should not exceed the amount given 
above. T.S. P. 


Estimation of Carbon and Carbon Dioxide. Acu. Grékcoire, 
James Henprick, Em. Carpraux, and KE, Germain (Ann. Chim. anal., 
1913, 18, 1—8&).—In the method proposed, the substance containing 
carbon is ignited in a current of oxygen, and the carbon dioxide 
(after the gases have been passed over copper oxide) is absorbed 
in barium hydroxide solution. The latter is contained in a 
Pettenkofer absorption tube, and the resulting barium carbonate 
is then collected on a filter, precautions being taken to prevent 
absorption of carbon dioxide from the atmosphere during the 
filtration. The barium carbonate is next decomposed in.a modified 
Scheibler’s apparatus, and the volume of the liberated carbon 
dioxide is measured. Particular attention is paid to the volume 
of carbon dioxide which dissolves in the nitric acid employed for 
the decomposition, and a table is given showing the corrections to 
be applied on this account. For instance, 10 c.c. of nitric acid, 
D 1°20 at 16°, absorb 10°67 c.c. of carbon dioxide (calculated to 
normal temperature and pressure). W.P.&. 


Portable Pettersson-Palmqvist Apparatus. R. P. ANpDERSON 
(J. Amer. Chem. Soc., 1913, 35, 162—168).—A modification of the 
Petterssén-Palmqvist apparatus for estimating carbon dioxide in 
air is described, which has the advantages of being more readily 
and conveniently manipulated than the original form, and of being 
more easily portable. By means of a coil of copper tubing sub- 
merged in the water in the glass cell, the sample of air can be 
rapidly adjusted to the temperature of the apparatus. Carbon 
dioxide can be quickly and accurately estimated when present in 
quantities not exceeding 0°5% by volume. E. G. 


The Use of Phenolphthalein and of Rosolic Acid for the 
Estimation of Free Carbonic Acid in Water. Herrmann 
Nouu (Zeitsch. angew. Chem., 1913, 26, 85—87).—Chiefly a reply to 
Tillmans and Heublein (A., 1912, ii, 685). Further experiments 
made by the author indicate that in the titration of the free carbonic 
acid in water, the hydrogen carbonates behave differently towards 
phenolphthalein from what they do towards rosolic acid. With the 
latter indicator, a definite portion of the free carbonic acid is not 
accounted for, which portion is always proportional to the hydrogen 
carbonates present. Thus, using a rosolic acid solution of the 
strength 1: 1000, 1 mg. of carbonic acid present as hydrogen 
carbonate masks the presence of 0°25 mg. of free carbonic acid, 
whereas with a strength of 1: 1500, 0°15 mg. is masked. These 
results verify those of Tillmans and Heublein with respect to rosolic 
acid. T.8. PB: 
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Microchemical Reaction for Carbonates in Rock Sections. 
W. ilgecer (Cenir. Min., 1913, 44—51).—The reagent used consists of 
2—3 c.c. V/10-hydrochloric acid, to which a few drops of potassium 
ferricyanide solution have been added. From the velocity of the 
reaction and the intensity of the blue coloration produced, con- 
clusions can be drawn as to the presence of varjous carbonates— 
calcite, dolomite, ankerite, etc. Only in very exceptional cases is 
calcite so free from iron that no colour is obtained. This method 
has the advantage over other colouring methods in being applicable 
when the rock constituents are in a finely divided state. L.J.S. 


Qualitative Organic Analysis by means of Magnesium. 
Jose Gina Pereira (Anal. Fis. Quim., 1913, 11, 68—73).—When 
organic compounds are ignited with magnesium or, better, with 
magnalium, carbon may be detected in the residue by treatment 
with ammoniacal cuprous chloride and acidification, nitrogen by 
the generation of ammonia on warming with water, and oxygen 
by means of the feeble alkalinity of the magnesium oxide. The 
oxygen test is not trustworthy, and magnalium gives better results 
than magnesium. G. D. L. 


Detection of Silicic Acid in Urine without Incineration. 
Ernst SaLkowski (Zeitsch. physiol. Chem., 1913, 83, 145—-152).—-The 
urine is partly evaporated and precipitated with alcohol. The 
sticky precipitate is stirred with alcohol, brought on to a filter, 
washed with alcohol, and dried after washing with ether. It is 
then shaken out of the filter, stirred with dilute hydrochloric acid, 
and finally returned to the filter, and the insoluble portion weli 
washed. On incineration, almost pure silicic acid is obtained. 

The daily urine contains on the average about 0°1 gram SiQ,. 


E. F. A. 


Decomposition of Silicates. Wattuer Hempen (Zeitsch. anal. 
Chem., 1913, 52, 86-—-90).—If an electric oven is at disposal by 
means of which a temperature of 1360° can be obtained, the best 
way for rendering silicates soluble is to heat 1 gram of the powdered 
sample with 3 grams of pure bariuin carbonate for ten minutes. 

The chief advantage of the process lies in the fact that the barium 
is readily removed from the resulting solution by means of sulphuric 
acid ; also, the platinum crucible does not suffer. L. bE K. 


General Method for the Analysis of the Ashes of Body 
Fluids. W. Mestrezat (J. Pharm. Chim., 1913, [vii], 7, 60—65).— 
A general method is described for the determinations successively 
of phosphoric acid, iron, aluminium, lime, and magnesia on the 
same specimen of ash prepared from a body fluid. Estimations of 
sodium and potassium are best made on a second specimen of the 
ash. The method is particularly applicable to ash from the cerebro- 
spinal fluid. T.A.H. 


Evaluation of Barium Sulphide. Juuius F. Sacner (Zedésch. 
anal, Chem., 1913, 52, 28—31).—To the solution of the sulphide is 
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added a definite number of c.c. of a solution of lead nitrate (16 
grams per litre), a little acetic acid is added, and the lead sulphide 
is filtered off and washed with cold water. The excess of lead is 
then titrated with ammonium molybdate (8°526 grams per litre; 
1 c.c.=1 c.c. of the lead solution), using a 0°5% solution of tannin 
as external indicator, I c.c. of lead solution=0°0081814 gram of 
barium sulphide. L. DE K. 


Estimation of Magnesium Chloride in Water. Emi. 
BossHarD and W. Burawzow (Zeitsch. anyew. Chem., 1913, 26, 70—72), 
—A known volume of the sample is evaporated on the water-bath, 
and the residue extracted with a mixture of equal volumes of 
absolute alcohol and ether, which dissolves any magnesium (and 
calcium) chloride present. The filtrate is then diluted with water 
to a definite volume, and in an aliquot part of this the chlorine is 
estimated volumetrically. In another part, the calcium is estimated 
gravimetrically, and after allowing for this, the remaining chlorine 
is calculated to magnesium chloride. L. pE K. 


Behaviour of Uric Acid towards Ammonia and Magnesium 
Salts and the Estimation of Magnesium in Urine. Ernst 
SaLkowski (Zettsch. physiol. Chem., 1913, 83, 152—159).—When 
urine is precipitated by magnesia mixture and the precipitate 
filtered immediately, there is no separation of uric acid. When the 
filtrate is left for a day or more, in addition to a little ammonium 
magnesium phosphate, there is a characteristic yellow separation. 
This substance contains uric acid, ammonia, and magnesia, and 
represents perhaps a compound of the structure 

. Mg(NHy)o(C;H:OgN,)>. 
Various unsuccessful attempts to synthesise such a compound are 
described. 

The influence of these observations on the direct estimation of 
magnesium in urine without incinerating is investigated and 
proved to be without moment. E.F. A. 


Rapid Hstimation of Zinc. Kurt VoicrT (Zeitsch. angew. Chem., 
1913, 26, 47—48. Compare Abstr., 1912, ii, 298).—The author 
again proves by a number of experiments that in the presence of 
sufficient ammonium chloride no insoluble zinc silicate is regenerated 
on adding ammonia. L. DE K. 


Influence of Lead on the Titration of Zinc with Ferro- 
cyanide. Victor LenHeR and C. C. Metocue (J. Amer. Chem. Soc., 
1913, 85, 134—-138).—The most satisfactory volumetric method for 
estimating zinc in ores is the modified Waring method. Conflicting 
statements have been made with reference to the influence of lead 
on the titration with ferrocyanide, ard this question has therefore 
been investigated. 

The results show that when the titration is carried out in the 
usual way, the presence of lead is immaterial. In estimating lead 
by the ferrocyanide method, an acetic acid solution should be used, 
and mineral acids must not be present. 
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In the estimation of zinc in ores in which lead and iron are the 
only heavy metals present in any considerable quantity, such as 
the Wisconsin zinc ores, the lead need not be removed before 
carrying out the ferrocyanide titration. The ore (0°5 gram) is 
dissolved in 10 c.c. of concentrated hydrochloric acid and a little 
nitric acid. After dilution, the solution is treated with ammonia 
and afterwards filtered. The precipitate is dissolved in dilute 
hydrochloric acid and reprecipitated with ammonia. The filtrate is 
added to that from the earlier precipitation, is acidified with hydro- 
chloric acid, and, after being concentrated by evaporation, is ready 
to be titrated. The solution should be hot when titrated, should 
have a volume of 200 c.c., and should contain 6—10 c.c. of con- 
centrated hydrochloric acid and 10 grams of ammonium chloride. 
The ferrocyanide solution should be of such strength that 1 c.c. is 
equivalent to 0°005 gram of zinc. Solution of uranium nitrate 
(5%) is the best indicator. E. G. 


Colorimetric Determination of Traces of Zinc. ANGEL DEL 
Campo CerRDAN and JosE DE LA Puente (Anal. Fis. Quim., 1913, 11, 
98—108).—The formation of a blue colour on the addition of 
aqueous ammonia and resorcinol to zinc solutions may be made the 
basis of a colorimetric method for the recognition of zinc down to 
1-7 gram. For every 100 c.c. of liquid, 2 c.c. of 0°92 ammonia and 
2 c.c. of £% resorcinol are added. The liquid is covered with paraffin 
to exclude oxygen, and after twenty-four hours examined in the 
colorimeter. The maximum error observed was 6°6%. G. D. L. 


Detection and Colorimetric Estimation of Lead, Copper, 
and Zinc in Potable Water. Lupwic W. WINKLER (Zeitsch. angew. 
Chem., 1913, 36, 38—44).—In the usual colorimetric estimation of 
lead it is necessary to add to the sample and to the comparison 
fluid a certain amount of ammonium chloride, otherwise the result 
will be deceptive. 

It is pointed out that in the presence of even traces of suspended 
ferric hydroxide, the lead will pass into the deposit, so that the 
water may appear lead-free. Instead of hydrogen sulphide water, 
the author prefers a solution of sodium monosulphide; both acetic 
acid or ammoniacal liquids may be used. If copper is also present, 
the following process is recommended. The copper is estimated 
colorimetrically by means of ferrocyanide in the presence of 
potassium hydrogen carbonate, potassium cyanide is added (which 
causes a green coloration), then an ammoniacal solution of 
ammonium chloride, and finally sodium sulphide, which will react 
with the lead only. 

A new process is given for the estimation of zinc. The oxide 
obtained by the usual process is converted by way of a check into 
chloride, and the chlorine is then titrated with silver in the usual 
manner after adding a little potassium hydrogen carbonate. Minute 
traces of zinc are judged from the turbidity caused by the reagents. 

L. bE K 
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Detection of Traces of Copper. Wesitey B. Pritz, A. 
Gumiaupev, and James R. Witarow (J. Amer. Chem. Soc., 1913, 35, 
168—173).—In the course of certain work on the electrolytic pre- 
cipitation of copper, it was desired to ascertain the sensitiveness of 
the various reagents which are usually employed to determine 
whether the metal has been removed completely from the solution. 
It has been found that, if the volume of the electrolyte is 100 c.c., 
and 1 gram of copper is originally present and other metals are 
absent, the end-point can be detected by ammonium hydroxide 
within 0°105%, by ammonium sulphide within 0°015%, and by 
potassium ferrocyanide within 0°009%. 

The following method is recommended for detecting traces of 
copper in the solution after electrolytic precipitation has been 
effected. One c.c. of the sample is introduced into a glass tube, 
3—5 mm. in internal diameter, 15 cm. long, and with a capacity 
of nearly 3 c.c. The solution is rendered alkaline with ammonia, 
acidified with glacial acetic acid, and then treated with two drops 
of 2% potassium ferrocyanide solution. If more than 1 mg. of 
copper is present, a pronounced red coloration is produced, but if 
there is not more than 0°1 mg. of copper in 100 c.c. of the solution, 
the colour is practically identical with that of a blank experiment 
made in a similar tube. E. G. 


Estimation of Copper with Sodium Hypophosphite. 
Ricuarp WinpiscH (Zettsch. anal. Chem., 1913, 52, 1—13).—The 
process, previously recommended by Dallimore (A., 1909, ii, 833), 
is intended more particularly for commercial copper sulphate. One 
hundred grams of the sample are dissolved in water, 60 c.c. of 
dilute sulphuric acid (1:7) are added, and the whole diluted to 
one litre; 50 c.c. are then heated to boiling in a deep porcelain 
dish with addition of 20 c.c. of commercially pure sodium hypo- 
phosphite (200 grams per litre). After fifteen minutes’ action, the 
precipitate, consisting of metallic copper, is collected, washed first 
with hot water, then with alcohol, and finally converted by ignition 
into oxide. L. DE K. 


Estimation of Copper in Preserved Vegetables by means 
of the Spectrophotometer. Eucine Tassitty (Bull. Soc. chim., 
1913, [iv], 18, 72—74)—The method depends on the complete 
extraction of the copper from the charred vegetables and its con- 
version into copper ferrocyanide, which is then estimated by means 
of a spectrophotometer, previously graduated by means of a similar 
copper ferrocyanide solution of known strength. 

From 16 to 15 grams of the product are ignited gently to produce 
a charred mass retaining the shape of the original. This is 
extracted at 100° with 2 to 5 c.c. of sulphuric acid, water added, the 
solution filtered, and the residue washed. ‘The copper in the filtrate 
and washings is precipitated by sodium hyposulphite and the pre- 
cipitate washed and carefully ignited as usual. The residue is 
dissolved in 1 to 1°5 c.c. of sulphuric acid, a few drops of nitric 
acid added, and the excess of acid evaporated. The cupric sulphate 
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is dissolved in water, 2 c.c. of potassium ferrocyanide solution 
(0°07 gram per c.c.) added, and the liquid diluted to 100 c.c. and 
examined in the spectrophotometer, using the portion 115—125 of 
the micrometer when the D-ray is at 80°. T. A. H. 


The Mercury Content in the Air, Dust, etc., of Places where 
Metallic Mercury is in Use. Arvin Biomquist (Ber, Deut. pharm. 
Ges., 1913, 23, 29—46).—The mercury vapour contained in the air of 
rooms where mercury or its preparations are constantly being used 
is estimated by evolving chlorine, and so converting the mercury 
into the chloride. Four thousand litres of the air are then drawn 
through a series of absorbers, two of which contain 100 c.c. of 5% 
hydrochloric acid, containing 1% of stannous chloride; the third 
contains 100 c.c. of 5% aqueous potassium hydroxide. The mercury 
is then estimated by means of a slight modification of Farup’s 
method (intended for urines). A large number of experiments are 
communicated showing the quantity of mercury found in the air 
and dust of laboratories and in the urine of the persons employed 
there, mostly fractions of a milligram. L. DE K. 


New Method for the Estimation of Mercury in Urine and 
in the Tissues. Hans, Bucntaa (Zeitsch. physiol. Chem., 1913, 83, 
249—303).—See this vol., i, 318. 


Comparison of Farup’s and Schumacher-Jung’s Methods 
for the Hstimation of Mercury in Urine. Wituerm Beckers 
(Arch. Pharm. 1913, 251, 4—7).—Farup’s method (collecting and 
weighing the mercury on a gilt asbestos filter after it has been 
reduced to the metallic state) yields results which agree closely 
with those obtained by the Schumacher-Jung method (A., 1903, ii, 
44), and the methods are equally trustworthy. W.P.S. 


Application of Diphenylcarbazide as Indicator in the 
Titration of Iron with Dichromate. 0. L. Barnepey and 
S. R. Witson (J. Amer. Chem. Soc., 1913, 35, 156—162).—Brandt 
(A., 1906, ii, 309) has suggested the use of diphenylcarbazide as 
an indicator in the titration of iron. On applying this method, 
concordant results could not be obtained, and the present investi- 
gation was therefore undertaken. 

It has been found that the variation in the results is due to the 
indicator itself, which is oxidised by the dichromate during the 
titration, 3 mols. of diphenylcarbazide requiring 2 mols. of potassium 
dichromate for their oxidation. 

If a blank experiment is carried out to ascertain the reducing 
power of the indicator, the method is rendered applicable to the 
estimation of iron in ores. The end-point is excellent, and small 
quantities of iron can be estimated as accurately as by the more 
common methods. E.G. 


Estimation of Iron in Presence of Organic Substances. 
Ernst Satkowsk1 (Zeitsch. physiol. Chem., 1913, 83, 159—164).—A 
critical study of the difficulties experienced in estimating iron in 
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association with proteins or other organic substances. The iron is con- 
verted by fusion with a mixture of alkali nitrate and carbonate into 
oxide, the fused mass dissolved in water, and the iron oxide collected 
on an ash-free filter. It is advantageous to carry out the washing 
with a 10—15% solution of ammonium nitrate, and finally to fill 
the filter with alcohol. A further difficulty is often experienced in 
removing all traces of iron oxide from the platinum dish. 

The method of estimation of iron as ferric phosphate is examined 
and found to be very unsatisfactory. Washing the ferric phosphate 


precipitate with ammonium acetate does not remove the a re 


The Separation of Iron and Manganese. F. H. CAMPBELL 
(J. Soc. Chem. Ind., 1912, 32, 3—4).—The cold solution of iron and 
manganese salts, preferably the sulphates, is almost neutralised 
with ammonia, and a mixture of equal volumes of a 25% potassium 
iodide solution and a saturated solution of potassium iodate then 
added. Ferric hydroxide is precipitated by the hydrolysis of the 
ferric salt, the hydrolysis being made complete because of the 
removal of the acid formed by the mixture of iodide and iodate, 
with liberation of iodine. After allowing the precipitate to settle, 
the liberated iodine is removed by a slight excess of 20% sodium 
thiosulphate solution. The precipitate is collected, washed first 
with cold and finally with boiling water, and the manganese deter- 
mined directly in the filtrate as pyrophosphate (compare Gooch and 
Austin, A., 1899, ii, 128). When metals such as calcium and 
magnesium are present, the manganese should be separated as 
sulphide, re-dissolved in acid, and then precipitated as the phos- 
phate. Nickel, cobalt, and zinc do not interfere on account of the 
solubility of their phosphates in ammonia. 

So long as the conditions given above are observed, the results 
for manganese are accurate, one precipitation only being necessary. 
Hot solutions cannot be used, since manganese is then precipitated 
with the iron. If the precipitate of ferric hydroxide is ignited and 
weighed, the results, for some unknown reason, are high; the pre- 
cipitate should be dissolved, the ferric salt reduced, and then 
titrated with permanganate or dichromate. 

In the tests carried out, the mixtures contained 0°0287—0°2300 
gram of iron, and 0°0328—0°2628 gram of manganese.  T.S.P. 


Analysis of Ferro-Zirconium. Max Wunper and B. JEANNERET 
(Zettsch. anal. Chem., 1913, 52, 99—101).—A reply to the criticism of 
Weiss and Trautmann (A., 1912, ii, 495). The authors uphold the 
accuracy of their process (ihid., ii, 96), which is now used exclusively 
by many works chemists. L. DE K. 


The Direct Volumetric Estimation of Tin. Henry J. B. 
Rawuins (Chem. News. 1913, 10'7, 53—-55).—The anthor recommends 
the well-known titration with iodine or with ferric chloride in the 
assay of commercial tin. The titanium chloride process (estimation 
of excess of iron added) may also be used. The standard solutions 
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should be checked against a known weight of pure tin dissolved in 
hydrochloric acid in a current of carbon dioxide. The presence of 
antimony causes the results to be slightly in excess of the truth and, 
in delicate assays, it should be determined and allowed for. 

The author thinks the titration results are more trustworthy than 


a gravimetric assay based on an estimation of the impurities. 
L. DE K. 


New Colorimetric Method for Titanium. Victor LENHER 
and W. G. Crawrorp (J. Amer. Chem. Soc., 1913, 35, 138—145).— 
The most generally applicable method hitherto proposed for the 
estimation of small quantities of titanium is Weller’s colorimetric 
method (A., 1883, 381), in which hydrogen peroxide is employed. 

A study of the behaviour of a large number of organic compounds 
with titanium in concentrated sulphuric acid has shown that dis- 
tinctive colorations are produced by thymol, phenol, quinol, salicylic 
acid, and chromotropic acid. Of these, thymol has proved to be the 
most satisfactory for detecting and estimating small amounts of 
the metal. The intensity of the coloration is at least 25 times as 
great as that produced by the hydrogen peroxide method. The 
colour is not affected by diluting the solution with water until the 
strength of the sulphuric acid is reduced to 79°4%, and beyond this 
point it fades in a regular manner. When the solution is heated, 
the colour disappears, but returns on cooling, and is not per- 
manently discharged until the solution is heated to 100°. The 
colour is bleached by fluorides or hydrofluoric acid. Chlorides, 
phosphates, and tin do not affect the intensity, but tungstic acid 
reduces it in direct proportion to the amount of tungsten present. 

In order to apply the test, the substance containing titanium is 
fused with potassium hydrogen sulphate; the product is dissolved 
in concentrated sulphuric acid, an excess of thymol in sulphuric 
acid is added, the solution diluted to a definite volume, and the 
colour compared in a colorimeter with that given by a standard 
titanium solution. The method is simple and rapid, and can be 
applied to smaller quantities of titanium than can be estimated by 
Weller’s method. E.G. 


Use of Oupferron in Quantitative Analysis [of Titanium] 
Irato Bexiuccr and L. Grassi (Atti R. Accad. Lincei, 1913, [v], 22, 
i, 30—34. Compare Baudisch, A., 1911., ii, 939)—When an 
aqueous solution of cupferron is added to an acid solution of 
titanium chloride or titanium sulphate, the canary-yellow salt, 
(NO-NPh:O),Ti, is precipitated quantitatively. If the precipitate 
is filtered off, dried and ignited (TiO, being formed), the process 
forms a very accurate and convenient means of estimating titanium. 
Very good results have also been obtained in the application of the 
method to the separation of titanium from aluminium. R.V.S. 


Estimation of Bismuth by Titration of the Hydrochloric 
Acid Solution of Bismuth Oxyiodide by Means of Alkalis. 
C.cReicHarp,( Pharm. Zentr.-h., 1913854, 103—104).—The process is 
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intended for the evaluation of bismuth oxynitrate. 0°4 Gram of 
the powder is dissolved in 10 c.c. of 25% hydrochloric acid, 2 grams 
of potassium iodide are added, and the liquid diluted to 100 cc. 
Twenty-five c.c. of the solution are then titrated with V/2-sodium 
hydroxide until the yellow colour has disappeared. The difference 
between the alkali used and that required to neutralise the acid 
represents the bismuth; 2 mols. of sodium hydroxide=1 mol. of 
bismuth oxide. L. DE K. 


The Reaction between Formaldehyde and Bismuth or 
Copper in the Presence of Strong Alkali. Franz HarTwaGNnER 
(Zettsch. anal. Chem., 1913, 52, 17—20).—Bismuth chloride may be 
reduced to metal by heating with a large excess of both form- 
aldehyde and aqueous sodium hydroxide. If only theoretical 
quantities are used, or when the liquid is too much diluted, the 
reduction is very imperfect. Copper, however, is more readily 
reduced to metal. In the presence of a large excess of alkali, 
hydrogen is also evolved. 

The author also investigated the action of chloral hydrate and 
acetaldehyde on some metals. In alkaline solution, gold is com- 
pletely reduced, and should it become colloidal, it may be pre- 
cipitated by boiling with excess of dilute sulphuric acid. Acet- 
aldehyde also reduces gold in acid solutions. Copper salts are 
reduced to metal by chloral hydrate in presence of alkali; the 
metal, however, is very liable to oxidation; acetaldehyde causes no 
reduction, but, on boiling, copper oxide separates. Bismuth 
chloride in the presence of alkali is reduced very slowly and incom- 
pletely by chloral hydrate, but not by acetaldehyde. Silver salts 
are completely reduced in alkaline solutions both by chloral hydrate 
and acetaldehyde; here the latter is to be preferred in practice. 

L. DE K. 


Estimation of Tantalic Acid and Columbic Acid in 
Tantalites, Columbites, Yttrotantalites and Fergusonites, and 
the Colorimetric Estimation of Columbium. EE. Merrmpere 
(Zettsch. angew. Chem., 1913, 26, 83—85).—The principle of the method 
is as follows. The mineral is decomposed by fusion with potassium 
hydrogen sulphate. The fusion is digested with hydrochloric acid, 
the residue of mineral acids neutralised with ammonia, and then 
digested with ammonium sulphide at a gentle heat for twenty-four 
hours. The residue is collected, washed successively with hot water 
and boiling, dilute hydrochloric acid, and then dissolved in excess 
of hydrofluoric acid. The tantalum is then precipitated as 
potassium tantalum fluoride, K,TaF,, by the addition of a con- 
centrated solution of potassium hydrogen fluoride, the columbium 
remaining in solution. The filtrate from the precipitate is 
evaporated to dryness, digested with strong sulphuric acid, boiled 
with water to remove the sulphuric acid, dissolved in hydrofluoric 
acid, and again precipitated with potassium hydrogen fluoride in 
order to remove any tantalum still remaining. This process is 
repeated until the tantalum is completely separated from the 


ii. 252 ABSTRACTS OF CHEMICAL PAPERS. 


columbium. The potassium tantalum fluoride is then converted 
into the pentoxide and weighed as such. It generally contains some 
titanium, which must be estimated colorimetrically. 

For the estimation of the columbium, all the hydrofluoric acid 
filtrates are evaporated to dryness, and then again taken down 
with strong sulphuric acid. The residue is treated successively 
with boiling water, ammonia, ammonium sulphide, and very dilute 
hydrochloric acid, and weighed as columbium pentoxide. 

Gallotannic acid has hitherto been used in testing colorimetrically 
for columbic acid, but the colour is affected considerably by the 
presence of tantalum. The author makes use of the fact that the 
columbates, especially the fluoride compounds, are reduced by tin 
and hydrochloric acid to coloured products, whereas the tantalates 
are not affected. The potassium tantalum fluoride, which is to be 
tested for columbium, is dissolved in dilute hydrochloric acid con- 
taining some hydrofluoric acid, and the solution evaporated down 
until a copious precipitation of potassium tantalum fluoride has 
occurred. After cooling, the crystals are collected and washed 
with cold dilute hydrofluoric acid. The columbium, together with 
some tantalum, is in the filtrate, which is evaporated to dryness on 
the sand-bath. The residue is dissolved in concentrated hydro- 
chloric acid, the solution placed in a colorimeter tube, and reduced 
with tin. The reduction is complete in about fifteen minutes, and 
the colour is then compared with that of a standard, which must 
be freshly made for each determination. The solutions to be 
estimated, as also the standard, should not contain more than 0°1% 
of columbium. By this method 0°01—0°005% of columbium can 
readily be estimated. T.8.P. 


Delicate Colour Reactions of Gold Salts. Jonn Epwarp 
Sau (Analyst, 1903, 38, 54).—If a 0°1% solution of either of 
the following substances, quinol, pyrogallol, gallotannic acid, 
p-hydroxyphenylaminoacetic acid, salts of phenylhydrazine, 3: 4-di- 
aminophenol (amidol), the monomethy] derivatives of m- and 
p- (metol) and o-aminophenol, associated with quinol in (ortol) 
and m-phenylenediamine, is added to ten volumes of a 0°002% 
solution of gold chloride, a colloidal solution of gold is 
formed, presenting a beautiful violet colour varying in intensity 
and shade with the reagent used. Gallotannic acid gradually 
produces a rose colour. The author recommends p-phenylenediamine 
as a suitable test for traces of gold. The coloration is at first of 
a dark green, and still shows with a 0°0001% sclution. After some 
time the colour undergoes changes. L. DEK. 


Estimation of Palladium and its Separation from Copper 
and Iron. Max Wounper and V. Tatirtncer (Zettsch. anal. Chem., 
1913, 52, 101—-104).—To the solution is added a 1% solution of 
dimethylglyoxime in dilute hydrochloric acid ; should ferric chloride 
be present, a large excess should be added, owing to reduction 
taking place. The precipitation of the palladium compound is 
favoured by gentle boiling, and the precipitate is then converted 
into metal by ignition, with the usual precautions. 
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From the filtrate the copper is precipitated as thiocyanate by 
addition of sulphur dioxide and potassium thiocyanate, and 
weighed as such. The filtrate contains the iron, which is first pre- 


cipitated with ammonium sulphide and finally weighed ss 
. DEK. 


A Source of Error in the Determination of “ Perman- 
ganate Absorbed” by Drinking Waters by Schulze’s Method. 
Leo Grinuut (Zeitsch. anal. Chem., 1913, 52, 36-40).—This method 
(boiling with alkaline permanganate and titrating the excess) is © 
affected when the water itself contains manganese. This, however, 
may be remedied as follows: To 120—150 c.c. of the sample is 
added 0°6—0°75 c.c. of 33% aqueous sodium hydroxide, and after 
shaking a few times and waiting for a few minutes, the precipitate, 
which also contains the manganese, is filtered off through a Gooch 
crucible, and 100°5 c.c. of the clear filtrate are then boiled with 
permanganate as usual. L. DE K. 


A Method of Analysing Mixtures of Hydrogen and the 
Gaseous Saturated Hydrocarbons, Hydrogen, Methane, 
Ethane, and Propane. Paut Lepeau and A. Damiens (Compt. 
rend., 1913, 156, 144—147; 325—327).—Taking advantage of the 
fact that, of the four gases under consideration, only hydrogen 
and methane have any appreciable vapour tension at —190°, the 
authors first liquefied the gaseous mixture, and then submitted it 
to fractional distillation, by means of a mercury pump, at —190°. 
The volatile portion contained the hydrogen and methane, and was 
analysed eudiometrically, the ethane and propane being pumped 
off at higher temperatures. By an examination of more complex 
mixtures, the authors have determined conditions of temperature 
favourable for a practical separation of other gaseous hydrocarbons 
from hydrogen. 

In the second paper, the mixture studied contained ethane, 
propane, and isobutane, and it was found that by maintaining the 
mixture at —127° and pumping off all the gas possible, all the 
ethane and a portion of the propane were removed and could be 
analysed eudiometrically, the residual liquid containing the remain- 
der of the propane, and all the ssobutane being pumped off at a 
higher temperature and similarly analysed. In general, by a study 
of the vapour tension of the hydrocarbons when liquefied, it is 
possible, by suitable choice of temperatures, to separate mixtures 
into fractions containing only two of the hydrocarbons, the fractions 
then being analysed eudiometrically. W.G. 


Estimation of Glyceryl Acetate in Essential Oils.  S. 
Goprrry Haut and Artuur J. Harvey (J. Soc. Chem. Ind., 1912, 32, 
61—62).—The method depends on the separation of the glycerol 
and its estimation by the triacetin method. A quantity of not. 
less than 10 grams of the essential oil is saponified by heating with 
alcoholic potassium hydroxide solution, and the solution is then 
neutralised with hydrochloric acid. After the alcohol has been, 
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removed by evaporation to dryness, the residue is dissolved in a 
small quantity of water, and the oily portion is separated by 
extraction with ether. The aqueous solution is then evaporated to a 
syrupy condition, and the glycerol in it is estimated in the usual 
way by the triacetin method. W.P.S. 


Detection of Pentoses in Urines containing Dextrose. 
Apotr Jouzs (Zeitsch. anal. Chem., 1913, 52, 104—108).—To 100 c.e. 
of diabetic urine (containing up to 5% of dextrose) are added 
4 grams of phenylhydrazine hydrochloride and 8 grams of sodium 
acetate (sugar-free urine is mixed with 1% of dextrose). The whole 
is heated for an hour in the boiling water-bath and then rapidly 
cooled. The deposit is collected on a filter and well drained. It 
is then removed from the filter into a beaker, 15 c.c. of hot water 
are added, and the whole heated for five minutes on a boiling water- 
bath. After filtering rapidly, the liquid, which contains the 
pentosazone, is distilled with addition of 6 c.c. of fuming hydro- 
chloric acid, and 6 c.c. are collected in a test-tube. Three c.c. of 
the distillate are then mixed with 5 c.c. of Bial’s reagent (1 gram 
of orcinol, 500 c.c. of 30% hydrochloric acid, 30 drops of officinal 
ferric chloride), and boiled for a short time. In the presence of 
as little as 0°05% of pentoses, a distinct green coloration is noticed. 

When testing urines with more than 5% of dextrose, the amount 
of the reagents should be doubled. L. DE K. 


Estimation of Dextrose in Urine. K. K. Jarvinen (Zeitsch. 
anal. Chem., 1913, 52, 14—15).—The dark colour obtained with 
diabetic urines on heating with alkaline bismuth solution (Almen- 
Nylander’s process) is matched by means of a series of tubes con- 
taining increasing quantities of dextrose added to sugar-free urine. 
If much dextrose should be present in the sample, it must be 
suitably diluted, and the sugar-free urine likewise. L. DE K. 


Estimation of Reducing Sugars by Lehmann’s Method. 
Lton GrimBert (J. Pharm. chim., 1913, [vii], '7, 105—109; Bull. Soc. 
chim., 1913, [iv], 13, 117—120. Compare A., 1898, ii, 264, 535; 
1899, ii, 529).—Mbodifications of Lehmann’s method proposed by 
Riegler and Maquenne (loc. cit.) are open to the objection that the 
solution has to be filtered before the titration, or that the titration 
has to be carried out in a relatively concentrated solution ; further, 
the time of boiling the sugar solution with the reagent varies in 
each method. Garnier’s modification of the method (A., 1899, ii, 
701) lengthens and complicates the process. The author recom- 
mends that, after the sugar solution has been boiled for three 
minutes with a definite volume of Bertrand’s reagent (A., 1907, 
ii, 136), the whole solution should be diluted to 200 cc. with 
boiled water, filtered, and the excess of copper in an aliquot portion 
of the filtrate titrated with thiosulphate solution after the addition 
of sulphuric acid and potassium iodide. It is preferable to add 
an excess of thiosulphate solution, and to titrate this with V/10- 
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iodine solution. The copper sulphate solution used is standardised 
in the same way. W.P.S. 


Quantitative Study of Some Aldehyde Reactions. B. G. 
Fetnsere (Amer. Chem. J., 1913, 49, 87—116).—This investi- 
gation was undertaken with the object of determining the best 
methods for estimating various aldehydes. The following methods 
have been studied: (1) the combination of aldehyde with alkali 
hydrogen sulphite; (2) the reaction with the normal sulphites ; 
and (3) the precipitation of the aldehydes as hydrazones. These 
methods have been applied to formaldehyde, benzaldehyde, salicyl- 
aldehyde, p-hydroxybenzaldehyde, and vanillaldehyde, and in all 
cases attempts have been made to establish conditions for the 
accurate estimation of the compounds. 

The compounds of the aldehydes with alkali hydrogen sulphite 
are resolved into their components by dilute acid or alkali hydroxide, 
and the readiness with which this decomposition takes place is 
increased by the presence of a hydroxyl group in proximity to the 
aldehyde group. Formaldehyde can be estimated accurately by 
means of alkali hydrogen sulphite, and vanillaldehyde and benz- 
aldehyde can be approximately estimated, but the method does not 
give satisfactory results with salicylaldehyde, p-hydroxybenz- 
aldehyde, or anisaldehyde. 

It has been found that sodium sulphite does not combine with 
aldehydes with formation of sodium hydroxide, as is generally 
supposed, but that a reaction takes place on the addition of acid, 
indicating that sodium hydrogen sulphite is first produced and 
unites with the aldehyde. Formaldehyde and benzaldehyde can be 
estimated fairly accurately by means of sodium sulphite, and 
anisaldehyde can be estimated approximately, but the method is 
inapplicable to salicylaldehyde, p-hydroxybenzaldehyde, and vanill- 
aldehyde. 

Precipitation with p-bromophenylhydrazine gives good results 
with anisaldehyde, p-hydroxybenzaldehyde, and vanillaldehyde, but 
not with formaldehyde, benzaldehyde, or salicylaldehyde. 

p-Nitrophenylhydrazine has been found generally applicable, and 
is very suitable for the estimation of vanillaldehyde and p-hydroxy- 
benzaldehyde, whilst with benzaldehyde, salicylaldehyde, and 
anisaldehyde, it yields results from 2 to 4% too low. 

A bibliography of the subject is appended. E. G. 


Estimation of Formaldehyde. Garitior (Ann. Chim. anal., 
1913, 18, 17—18).—A definite quantity of the formaldehyde solution 
under examination is neutralised, treated with an excess of 
neutralised ammonium sulphate solution, and the resulting acidity 
of the mixture is titrated (compare this vol., ii, 240); this acidity 
is equivalent to the amount of formaldehyde present. W.P.S. 


Detection of Citric Acid in Wine. WitneLm Fresenius and 
Leo Grinuut (Zeitsch. anal. Chem., 1913, 52, 31—35).—A criticism 
of some of the processes employed. The following conclusions are 
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arrived at: (1) The process given by Denigés (based on oxidation 
and treatment with a mercuric salt) cannot serve to prove the 
presence of added citric acid in wine. (2) The reaction of 
Méslinger, as modified by Kries (based on precipitation of potassium 
hydrogen tartrate by addition of alcohol and precipitating the 
filtrate, after evaporating off the alcohol and largely diluting with 
water, with acetic acid and lead acetate), is applicable, and is fairly 
delicate. (3) The reaction of Schindler (based on the different . 
solubilities of the barium salts of citric and malic acids and sub- 
sequent use of lead acetate) is only serviceable when large quantities 


of citric acid are present. L. vE K. 


Hardened (Hydrogenised) Oils and the Detection of 
Arachidic Acid. Hans Kreis and Emit Rotn (Zettsch. Nahr. 
Genussm., 1913, 25, 81—85).—Sesame, arachis, and cottonseed oils 
still yield a coloration with Bellier’s resorcinol test after they have 
been “hardened” by treatment with hydrogen in the presence of 
a catalyst. Hydrogenised whale oil gives an orange colour with 
this test. The sesamol of sesame oil is not affected by the treatment, 
and the hydrogenised oil gives the reaction described by Kreis 
(A., 1904, 11, 75, 790). Arachis oil, either natural or hydrogenised, 
may be detected in admixtures with other oils by saponifying 
20 grams of the oil under examination, separating the solid fatty 
acids, and dissolving them in 100 c.c. of alcohol; in the case of 
hydrogenised oils, 200 c.c. of alcohol are required. The boiling 
solution is then treated with 1°5 grams of lead acetate dissolved 
in 50 c.c. of alcohol; the precipitated lead soap is collected after 
about twelve hours, decomposed with hydrochloric acid, and the 
liberated fatty acids crystallised three times from alcohol, using 
successively quantities of 50 c.c., 25 c.c., and 12°5 c.c. of alcohol 
for these operations. Should the oil contain not less than 5% of 
arachis oil, the fatty acids obtained after the third crystallisation 
will have m. p. above 70°. This process may be shortened by 
acidifying the saponified oil with 50% acetic acid, and then adding 
the lead acetate solution without previously separating the fatty 

W. 


acids. P.S. 


Estimation of Caoutchouc in Vulcanised Rubber Materials. 
Paut GoLpBeErG (Chem. Zeit., 1913, 3'7, 85—86).—For the indirect 
method of estimating caoutchouc, jn which the mineral matter present 
in the material is estimated by ignition and the caoutchouc taken by 
difference, the following process for estimating the ash is recom- 
mended, as it prevents certain chemical changes taking place, during 
the ignition, between the constituents of the ash and the oxygen 
of the atmosphere. One gram of the sample, previously extracted 
with acetone, and dried at 50°, is placed in a weighed porcelain 
boat, which is inserted in a tube through which a current of 
nitrogen is passed. When all the air has been displaced from the 
tube, the boat is heated until the caoutchouc melts and distils, and 
at the end of the operation the mineral matter remaining in the 
boat is weighed. When the added mineral matter consists of 
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calcium oxide, magnesium oxide, calcium carbonate, litharge, red 
lead, lithopone, zinc sulphide, zinc oxide, barium sulphate, silicates, 
etc., this method of incineration yields trustworthy results, the 
error not exceeding 0°3%, but when magnesium carbonate is present, 
the carbon dioxide liberated must be absorbed and estimated. If 
the rubber material contains “sulphur auratum,” the antimony 
trisulphide is estimated in the ash and calculated into penta- 
sulphide; cinnabar, if present, is volatilised completely, and must 
be estimated separately by the method described by Frank and 
Birkner (A., 1910, ii, 244), and its quantity added to the amount 
of ash found. W.P.S. 


The Prussian Blue Reaction. Danie, Vor.Anper (Ber., 1913, 
46, 181—192).—The author finds that the reaction between ferric 
chloride and potassium ferrocyanide is a time-reaction, which is 
retarded by acid and salts; the extent of the retardation increases 
with the strength of the acid. In very dilute solutions, such as 
often occur in analytical practice, it is possible for no blue colour 
to be produced at all, and only an indefinite green colour after a 
few hours; after twenty-four hours a few coagulated flocks of 
Prussian blue may be found. 

When a ferrous salt is used instead of ferric chloride the formation 
of ferrous ferrocyanide is an instantaneous reaction, which is 
followed by oxidation to Prussian blue by means of the dissolved 
oxygen. The presence of dilute hydrochloric or sulphuric acid 
accelerates the formation of a blue colour, as also does the use of 
excess of the ferrous salt. The test is so delicate that a millimol. 
of potassium ferrocyanide per litre can be detected. 

In carrying out the test for cyanides (or nitrogen) it is best to 
filter the solution after boiling with ferrous sulphate and sodium 
hydroxide. The filtrate should then be acidified with dilute hydro- 
chloric acid, and 3—10 drops of fresh ferrous chloride or sulphate 
added. 

Ferrous salts react immediately with potassium ferricyanide, 
which points to the fact that the slow reaction between ferric salts 
and potassium ferrocyanide is not due to the formation of a 
colloidal reaction product, but depends on the condition of the 
ferric salt solutions. 

Examination with the ultramicroscope of the solutions of the 
various iron salts used, leads the author to the conclusion that 
solutions of ferric salts may be considered as incomplete colloidal 
solutions in which the particles are scarcely visible in the ultra- 
microscope, although much greater than in disperse molecular 
solutions. 

Further experiments with colloidal ferric hydroxide solutions 
indicate that the colourless solutions obtained by acidifying the 
colloidal solution prepared from alcoholic ferric chloride and sodium 
ethoxide are not identical with the colourless solutions obtained 
from ferric salts and nitric acid. The latter are practically optically 
clear in the ultramicroscope, whereas the former are seen to consist 
of colloidal solutions containing large submicrons. 7.8.7. 
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Rapid Estimation of Tannin Matters and Acidity in 
Tanning Liquors. Rupoitr Vanicex (Zeitsch. angew. Chem., 1913, 
26, 68—70).—The process is briefly as follows: The acidity of 50 c.c. 
of the liquor is taken by means of V/10-sodium hydroxide, using 
phenolphthalein (or phenolphthalein test paper) as indicator, before 
and after treatment with 50 c.c. of gelatin solution (6 per 1000). 
The difference in acidity (a—}) is due to the acid principle of the 
tannin matter. 

If a gravimetric analysis of a particular “tannin” has been made, 
the titre of the soda solution may be found by dividing the number 
of grams found in 50 cc. by (a—6). Working with solutions of 
unknown strength, the result of the titration (a—b6) has only got 
to be multiplied by the titre in order to find the total content in 
tanning matter. L. DE K. 


Comparative Examination of Methods for the Estimation 
of Dyes. H. Satvaterra (Monatsh. 1913, 34, 255—28i).— 
Knecht’s reduction process with titanium chloride and the method 
elaborated by Pelet-Jolivet and Garuti (A., 1908, ii, 441) for the 
estimation of pure dyes, dyed silks, and dye vats (waste vat liquors), 
have been compared, the colouring matters examined being 
malachite-green, crystal-violet, magenta, naphthol-yellow-S, Martius- 
yellow, crystal-ponceau-6B, fast-ponceau-B, cotton-scarlet extra, 
fast-scarlet--PX, orange-G, and orangeGRX. Both methods give 
satisfactory results when pure materials are to be estimated, 
although Knecht’s process gives values which are too high with 
malachite-green and too low with orange-G. The trouble expe- 
rienced in preparing suitable type solutions is, however, a drawback 
to Pelet’s method. 

Only Knecht’s method gives good results for the titration of 
dyed silk, and in the case of easily reduced dyes, it may be applied 
directly. For the examination of waste vat liquors, both methods 
are trustworthy, whereas colorimetric comparisons with standard 
solutions are quite impossible. Experiments have been conducted 
in order to ascertain whether dyes are taken up by silk in molecular 
proportions, but no such rule could be discovered. It can only be 
said that with an increase in the number of sulphonic groups, the 
affinity of silk for the dye diminishes. J.C. W. 


Chemical Detection of Veronal Poisoning. W. Macapir 
(Pharm. J., 1913, 90, 134).—The following methods were employed for 
the detection of veronal in a suspected case of poisoning by this 
substance. The stomach wash-out was acidified with hydrochloric 
acid, shaken out several times with ether, and the ethereal solutions 
were evaporated; the residue obtained was then extracted with 
alcohol, the solution evaporated to dryness, the residue dissolved 
in a small quantity of dilute sodium carbonate solution, filtered, 
and the filtrate extracted with ether after the addition of hydro- 
chloric acid. On evaporating the ethereal solution, a residue was 
obtained which was dissolved in a small quantity of alcohol; a 
portion of this solution was treated with alcoholic sodium hydroxide 
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solution, heated to remove the alcohol, and the heating then con- 
tinued until the mixture fused. The fused mass, when treated with 
sulphuric acid, yielded carbon dioxide and an odour resembling 
that of a mixture of acetic and butyric acids (compare A., 1911, ii, 
670). Another portion of the alcoholic solution was evaporated to 
dryness, and the residue tested with Millon’s reagent in the presence 
of nitric acid; a gelatinous precipitate, soluble in excess of nitric 
acid, but not in an excess of the reagent, was obtained. Veronal 
was also separated from the urine of the patient; for this purpose 
the urine was treated with calcium chloride to precipitate uric 
acid, and, after the precipitate had been removed by filtration, the 
filtrate was acidified and shaken out with ether, the residue of 


veronal obtained being identified by means of the tests mentioned. 
W. P.S. 


Rapid Estimation of Pyridine in the Presence of Ammonia 
in Gas Liquors. Orro Barsster (/. Gasbeleuchtung, 1912, 565, 
905—906).—The total ammonia and pyridine are first titrated 
together with standard sulphuric acid ; the mixed vapours are then 
distilled through a warm solution of sodium hypobromite, whereby 
the ammonia is oxidised to water and nitrogen; the pyridine is 
carried on into standard sulphuric acid, the excess of which is 
subsequently titrated. F. M. G. M. 


Micro-chemical Tests for the Identification of Some of the 
Alkaloids. Ear. B. Purr (J. Ind. Eng. Chem., 1912, 4, 508—512).— 
An account of the preparation, with micro-photographs, of the 
characteristic crystals formed by alkaloids with certain reagents 
which affords a ready means for their identification. Alkaloids pro- 
ducing characteristic crystals with iodine are: (1) morphine, shining 
red plates; (2) codeine, clusters of yellow, blade-like needles; (3) 
dionine (ethyl-morphine), similar to codeine; (4) atropine, small 
red crystals, whilst heroine, apomorphine, and narcotine furnish 
amorphous precipitates. 

Alkaloids producing characteristic crystals with palladous chloride 
are (1) morphine, light brown clusters of sheaf-like crystals; 
(2) codeine yields first a labile form, which rapidly changes to clusters 
of needles. (3) B-Eucaine, deep yellow characteristic crystals. 

Alkaloids yielding characteristic crystals with platinic chloride are 
(1) cocaine; (2) B-eucaine, clusters of golden (flower) petal-like- 
crystals ; (3) nicotine resembles those obtained with cocaine, but are 
only formed in neutral or faintly acid solution, whereas the cocaine 
precipitate is insoluble in acids; (4) antipyrine, yellow, branching, 
feathery crystals; (5) strychnine, peculiar chisel-shaped clusters 
which rapidly separate into individual needles; (6) heroine, golden- 
yellow clusters of needle-like crystals which when fully formed 
disintegrate. F. M.G.M. 


Factors Affecting the Measurements of Absorption Bands. 
H. Hartree (Proc. Roy. Soc., 1913, B, 86, 128—140).—In estimating 
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the absolute value of the carbon monoxide saturation of hemo- 
globin, the spectroscopic method is complicated by the fact that each 
observer must obtain a calibration curve for himself, because indi- 
vidual differences to the threshold values at different wave-lengths 
occur. These detract from the value also of accurate measurements 
of absorption bands. Other factors to be considered are the initial 
intensity of the light and contrast. Provided work is carried out 
under standard conditions, accurate carbon monoxide estimations 
are obtainable. W.D. H. 


Behaviour of Copper Salts towards Ganassini’s Reagent 
for Blood. Domenico Ganassini (Boll. chim. farm., 1912, 51, 
815—818).—Possible confusion between traces of copper salts and 
traces of blood (compare Pazienti, this vol., ii, 154) can be avoided 
by adding to the blue liquid a small quantity of potassium cyanide ; 
if copper is present, the solution at once becomes yellow. Blood does 
not give this reaction. If copper is absent, the usual blood test 
is then performed by adding a drop of hydrogen peroxide to the 
same solution. If copper is present, a trace of potassium cyanide 
is added to another portion of solution, then the blue reagent, and 
finally a drop of peroxide; the presence of blood will be indicated 
by a change of colour from blue to yellow. R.V.S. 


Schardinger’ss Reaction for Cow’s Milk. W. Ru.imann 
(Biochem, Zeitsch., 1913, 48, 155—156. Compare A,, 1911, ii, 667).— 
A reply to Romer (A., 1912, ii, 610). 8S. B.S. 


Nephelometry in the Study of Proteases and Nucleases. I. 
Puaitie ApotF Koper (J. Biol. Chem., 1913, 18, 485—498).—At 
microchemical method for following the digestion of a soluble protein, 
edestin, based on the use of a nephelometer, is given. This instru- 
ment can be easily made from a Duboscq colorimeter. Its readings 
follow a curve which can be expressed by a mathematical equation. 


W. D.H. 


The Nature of Peroxydase. WaA.tHeR Grimmer (Zeitsch. Nahr. 
Genussm., 1913, 25, 85—88).—The author controverts the statement 
made by Hesse and Kooper (A., 1912, ii, 1107), that the peroxydase 
reaction of milk is brought about by the catalytic action of iron 
salts, such as ferrous lactate. He argues that milk does not contain 
iron compounds of this type, and that the albumin solutions used 
in Hesse and Kooper’s experiments contained upwards of thirty 
times more iron than is found in milk. Further, when these iron 
solutions are heated and then cooled, they regain their power of 
giving the peroxydase reaction, but such is not the case with milk 
when it is heated; protein solutions, when mixed with ferrous 
lactate solution, inhibit the activity of the latter, owing to the 
formation of insoluble iron-protein compounds. The presence of 
chloroform, or of mercuric chloride, interferes with and may 
inhibit the peroxydase reaction of milk. W.P.S.-, 
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Change in Refractive Index with Temperature. III. K. 
GeorGE Fak (Zeitsch. physikal. Chem., 1913, 82, 504—505).—In the 
two previous papers (A., 1909, ii, 197, 629) an account was given 
of measurements of the refractive indices of a number of organic 
liquids. The present paper deals with a theoretical consideration 
of these results on the basis of new determinations of the atomic 
refractions by Eisenlohr (A., 1910, ii, 365; 1911, ii, 81). The author 
compares the observed molecular refractions of the substances 
ditsoamyl, n-heptyl alcohol, n-butyric acid, methyl hexyl ketone, 
isobutyl acetate, ethyl n-butyrate, and isoamyl acetate with those 
calculated from Eisenlohr’s atomic refractions. It is shown that 
for the values at 20° there is a small but generally unimportant 
difference between the two values. The Lorentz-Lorenz formula is 
considered. It is written (m?--1)/(n?+a)d, and the value of a is 
calculated from the experimental values of the specific refraction 
of the substances mentioned above. It is shown that a varies 
between 3°6 and 6°9, but the value for the two isomeric substances, 
isobutyl acetate and ethyl n-butyrate, is practically the same for 
the a-, B-, and y-hydrogen lines and for the D-sodium line, and is 
equal to 4°5 as a mean. J. F. 8. 


The Spectrochemistry of Compounds with a gem-Dialkyl 
Group. Karu von Auwers (Ber., 1913, 46, 494—514).—It is found 
that the presence of a gem-dialkyl group in a molecule generally 
causes a depression of the molecular refraction and dispersion, the 
effect being most marked when the group is substituted into a 
conjugation of double linkings; thus ethyl d-cis-camphorate, ethyl 
l-trans-camphorate, and dimethyl zsodehydrocamphorate (Bredt, A., 
1909, i, 498; this vol., i, 338) show such a depression, whilst methyl 
d-dehydrocamphorate and ethyl di-dehydrocamphorate, although 
containing conjugated double linkings, show no sign of exaltation ; 
ethyl bornylenecarboxylate, in which the dimethyl group is outside 
the conjugation, exhibits an exaltation. The influence of the gem- 
dimethyl group is less marked when present in a substance of 
normal spectrochemical behaviour, but becomes more appreciable as 
the size of the alkyl radicles increases ; for example, although ethyl 
dimethylacetoacetate is normal, a slight depression is observable 
with ethyl methylethylacetoacetate, and this becomes still more 
marked with ethyl diethylacetoacetate. Especial care was taken 
to ensure the purity of the last three substances, and hence probably 
arises some divergence in the figures quoted: below from those 
already published by Briihl (A., 1894, ii, 433). With ethyl 
malonate, also, the introduction of two ethyl groups or of a methyl 
and ethyl group has a marked depressing effect, whilst two methyl 
radicles have no apparent action on the refraction. 

The refraction of the following substances was measured for the 
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a-, B-, y-, and D-lines, but only the value for the last is quoted 


below. 
CH:-C(CO,Me)— 
Methyl .d-dehydrocamphorate, cH, -CMe(CO,Me) >CMe,, b.  p. 


132—132°5°9/9 mm., D/* 1:0915, nies 1: 47509 ; ae dl-dehydro- 
camphorate, b. p. 145—146°/10 mm., pe 1:0400, nis 1:46588 ; methyl 
; CH: CH(CO, Me) 

H 28—1299/8 5 
isodehydrocamphorate, GH-CMe(CO,Me) >CMe,, b. p. 1 1 
mm., D}’* 1-0852, n° 1-46782 ; : ethyl AOR ‘ 

CH > —-0H—C- CO,Et 

CMe, 


CH,— OMe- CH 
b. p. 122°/16 mm., D?” 0-9826, nj?* 1-47604. 

Ethyl methylacetoacetate, b. p. 75°5—76:5°/12 mm., Dj§°® 1-0008, 
ni,* 1°42066 ; ethyl ethylacetoacetate, b. p. 80°/10 mm., Dj** 0-9831, 
ny 1°42366; ethyl dimethylacetoacetate, b. p. 78°/14 mm., D}*? 
09777, np* 141828 ; ethyl methylethylacetoacetate, b. p. 85°/12 mm., 
Di* 0° 9734, ny 1 42586 ; ethyl diethylacetoacetate, b. p. 92—92-5°/10 
mm., Dj” 0: 9710, ny" 1 43266; methyl acetoacetate, b. p. 72—72°5°/12 
mm., D?* 1 0755, nn | 41837 ; ; methyl methylacetoacetate, b. p. 
80°/20 mm., D?* 10308, ns* 141629; methyl dimethylacetoacetate, 
b. p TAS mm., D?* 1: 0002, ni? 1-41789. 

Ethyl malonate, b. p. 198—198°6°, Di’* 1:0566, nf* 1°41508 ; ethyl 
methylmalonate, b. p. 201-2—201°4°, Dis? 1:0192, ni§7 1-41369 ; ethyl 
dimethylmalonate, b. p. 88°7°/21 mm., D?° 09910, nz? 1-41049 ; ethyl 


methylethylmalonate, b. p. 102°/17 mm., Di*? 0-9970, ny” 1°41896 ; 


rn diethylmalonate, b. p. 109—110°/21 mm., pe 09880, ni** 
1:42516 ; methyl dimethylmalonate, b. p. 71°/22 mm., D® 1 0591, n>” 

1-41312 ; methyl diethylmalonate, b. p. 97—98°/22 mm., De" 1 0315, 

ane 142528, D. F. T. 


Are and Spark Spectrum of Lead. Fritz Kuen (Zeitsch. 
wiss. Photochem., 1913, 12, 16—30).—These spectra have been re- 
examined in order to obtain data expressed in terms of the Inter- 
national normal lines. The measurements were made with a Row- 
land concave grating, the spectrum of the second order being used 
for the great majority of the lines which covered the region between 
A=7228 and A=2088. The recorded data are compared with the 
results obtained by previous observers. The existence of three 
groups of ten lines in the are spectrum, the corresponding members 
of which show the same difference in frequency on passing from one 
group to another, is clearly shown by the author’s data, which thus 
confirm the relationship first indicated by Kayser and . 9 

H. M. D. 


Selective Dispersion of Mercury Vapour at the 4=2536 
Absorption Line. Rosert W. Woop (Physikal. Zeitsch., 1913, 14, 
191—195).— Quantitative measurements have been made of the dis- 
persion produced by mercury vapour in the immediate neighbour- 
hood of the mercury line A=2536'5. The observations were carried 
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out with mercury vapour, saturated at temperatures between 34° 
and 58°, the iron lines of wave-lengths A=2535°6, A=2536°9, and 
A=2539°0 being submitted to examination. For these three lines, 
the displacement increases as the wave-length becomes more nearly 
equal to that of the absorption line, being greatest for the second 
and least for the third line. The displacement is not proportional 
to the pressure of the mercury vapour, but increases much less 
rapidly than this. In the case of the iron line A=2535°6 the dis- 
placement was found to increase in the ratio 1:3 when the pressure 
was raised from 0°0031 to 0°0215 mm., that is, in the ratio 1:7. 
From this it would appear that the molecules, which are directly 
responsible for the dispersion in the neighbourhood of the absorp- 
tion line, are not the normal molecules of mercury. Whether the 
active molecules are complex aggregates or ionised molecules cannot 
be determined. . H. M. D. 


Relationship between the Absorption Spectrum and the 
Constitution of Complex Cobaltammine Salts. Rosert LUTHER 
and ANDREAS Nikotoputos (Zeitsch. physikal. Chem. 1913, 82, 
361—378).—In determining the absorption spectrum of twenty 
complex cobaltammine salts, the visible portion of the spectrum was 
measured by a spectro-photometer using a mercury vapour lamp as 
the source of light, and the ultraviolet portion was measured by 
Hartley’s method using a quartz spectrograph and an iron spark 
as source of light. The various errors of the method are discussed, 
and an approximate estimate of their dimensions is made. It is 
shown that the light absorption is only dependent on the composi- 
tion of the complex. The replacement of NH, by NO;, H,O, Cl, and 
Br in the complex causes a displacement of the absorption toward 
the red end of the spectrum. Replacement of NH; by NO, causes 
a displacement toward the violet end. In accord with the electron 
theory, the stability of analogous compounds is greater the further 
the absorption bands extend toward the violet, and the photo- 
chemical sensitiveness is greater the steeper the absorption curve. 

J. F. S. 


Quantitative Investigation of the Absorption of Ultra- 
violet Rays by the Fatty Acids and their Esters in Aqueous 
and Alcoholic Solutions. Jean Breteckt and Victor Henri 
(Compt. rend., 1913, 156, 550—552).—In continuation of this investi- 
gation (compare this vol., ii, 86) the authors have studied the 
absorption by the fatty acids and their esters in alcoholic solutions 
and by sodium formate and acetate in aqueous solutions, and from 
the results have calculated the molecular coefficients of absorp- 
tion. The figures are tabulated, and show that the absorption of 
the ultraviolet rays is almost the same for the esters as for their 
acids, the absorption of a compound of the type C,H,,,,°CO.R 
being determined by the acid group, the alcohol radicle having only 
a feeble influence. Alcoholic solutions have a stronger absorptive 
power than aqueous solutions, due probably to the displacement of 
the absorption bands, in alcoholic solution, towards the red end 
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of the spectrum. The acids, arranged in ascending absorptive power, 
are acetic, propionic, formic, butyric, and valeric, or, leaving out 
formic acid, the absorption increases with addition of CH, to the 
molecule. No change occurs in the form of the absorption curve, 
but a displacement of the bands towards the red is produced. 

The sodium salts of the acids studied are less absorbent than the 
acids themselves, probably owing to the greater ionisation of the 
salts in aqueous solution. W. G. 


Spectrographic Studiesinthe Anthraquinone Group. RicHARD 
Meyer (Ber., 1913, 46, 617. Compare this vol., ii, 168).—The author 
acknowledges that Formdnek has dealt with the anthraquinone dyes 
in a work entitled “Investigation and Identification of Organic 
Dye-stuffs by means of the Spectroscope,”’ and points out the differ- 
ence between the aims of this investigation and of his own. 


H. W. 


Absorption Spectra of Fluorescein, Hosin, Erythrosin, and 
Rose-Bengal in the Visible and Invisible Regions. Gustave 
Massou and A. Favucon (Bull. Soc. chim., 1913, [iv], 13, 217—221).— 
The authors have examined the absorption spectra of fluorescein, 
eosin, erythrosin, and rose-bengal (dichlorotetraiodofluorescein). In 
the visible portion the spectra obtained closely resemble one another, 
giving a band extending over the blue and green portion, the liniits 
of which have been defined with regard to the yellow sodium, green 
thallium, blue strontium, and violet potassium lines. In the ultra- 
violet, fluorescein gives three bands between A=260 and A=335, 
depending on the thickness of the layer; eosin gives only one band 
between A=325 and A= 345, only visible in thickness above 50 mm. ; 
erythrosin and rose-benzal only show a progressive absorption with- 
out bands, the latter being much the more powerfully absorptive. 
All the substances were examined in aqueous solution (concentra- 
tion, 1 in 10,000). H. W. 


Optical Investigations of Diazocompounds. ARiHUR 
Hanrzscu and Israzn Lirscuirz (Ber., 1913, 46, 414—416. Compare 
A., 1912, ii, 1116) —Polemical; a reply to Cain (this vol., i, 169). 
The authors dissent from Cain’s views, and reaffirm the correctness 
of their own interpretation of the phenomena. D. ¥. T. 


The Theory of Fluorescence. Huco Kavurrmann (Zeitsch. 
Elektrochem., 1913, 19, 192—196).—Polemical. An answer to Stark 
(this vol., ii, 2), and a further criticism of Stark’s theory of 
fluorescence (A., 1911, ii, 786). J. F. 8. 


The Theory of Fluorescence. Jomannes Srark (Zettsch. 
Elekirochem., 1913, 19, 196—197).—Polemical. An answer to 
Kauffmann (see preceding abstract). J. F.S. 


The Theory of Fluorescence. Huco Kavurrmann (Zettsch. 
Li-ktrochem., 1913, 19, 197).—Polemical. An answer to Stark (see 
preceding abstract). J. F. 8. 
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oe teas Dispersion.] Jon. Prornixov (J. pr. Chem., 1913, [ii], 
236—237).—A note on the author’s light filter, the efficiency 
of which was ed into question by Deussen (this vol. .» li, 88). 

F. 


Energy Absorbed and Mass Formed in a Photochemical 
Reaction. Marcet Bou (Compt. rend., 1913, 156, 691—694).—A 
mathematical paper, in which the author deduces the following 
laws: (1) When an absorbent substance is the seat of a chemical 
reaction the emergent energy decreases according to the exponential 
function of the thickness of the layer and the concentration at each 
instant. (2) The mass formed, m=(kst)/x.cWa, where s=surface, 
t=time, x=coefficient of absorption, Wa=incident energy, ¢=con- 
centration. (3) In the case of a bimolecular reaction, Grotthus’s 
law of photochemical absorption does not hold good, there being no 
ratio between the mass formed and the energy absorbed. W. G. 


‘ Photochemical Behaviour of Colloidal Tungstic Acid. 
ALEXANDRA WassiLJewa (Zeitsch. wiss. Photochem., 1913, 12, 1—15).— 
If dilute hydrochloric acid is added to a solution of sodium tungstate 
until the liquid becomes slightly acid, a colloidal solution of tungstic 
acid is obtained, which in presence of various organic substances, 
such as formaldehyde, sucrose, dextrose, dextrin, etc., undergoes 
reduction on exposure to light, with the formation of an intense 
blue solution. If the undialysed solution is kept for some time, 
it is found that the above reduction process does not occur when 
the solution is exposed to light; on raising the temperature, 
however, the blue reduction products are obtained, as in the case 
of the freshly prepared colloidal solution. 

It is suggested that this is due to the existence of two forms of 
colloidal tungstic acid, one of which is photochemically sensitive 
and the other not. The former changes spontaneously into the 
latter, but the reverse transformation is brought about by a rise 
of temperature. 

The absorption spectra of the two modifications are found to 
differ appreciably, the region of ultraviolet absorption extending 
further towards the visible spectrum in the case of the photo- 
chemically sensitive modification. 

Kinetic experiments have also been made in order to ascertain 
the nature of the change in which the photochemically active form 
is converted into the inactive modification. These show that the 
change proceeds in accordance with the equation for a unimolecular 
reaction. The rate of transformation was ascertained by measure- 
ments of the photochemical activity of the colloidal solution after 
measured intervals of time. This was effected by exposing the 
colloidal solution, containing dextrose as reducing agent, to the 
light from an are lamp for five minutes, and estimating the amount 
of the reduction which occurred during this period by titration 
with a permanganate solution. From the photochemical sensitive- 
ness obtained in this way it was possible to ascertain the correspond- 
ing concentration of the active form by reference to a curve con- 
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necting the two quantities, this curve being plotted from data 
obtained in experiments which were carried out to determine the 
connexion between the two factors. 

By similar measurements it has been found that a colloidal 
solution, which had become quite inactive at 7°, regained 31% 
of its original photochemical activity when heated to 43°, and 
81% when heated to 96°. That this is not due simply to an 
acceleration of the photochemical change with rise of temperature 
is shown by measurements of the influence of temperature on the 
reactivity of the freshly prepared colloidal solution. In common 
with all photochemical reactions, the temperature-coefficient was 
found to be very small, the velocity increasing by only 1% 
when the temperature was raised from 8° to 96°. 

As regards the chemical relationship between the active and 
inactive colloids, very little information has been obtained. The 
spectroscopic data would seem to show that both are colloidal and of 
similar composition, and it is suggested that the change from the 
active to the inactive form may consist in the addition of water or 
in the combination of the tungstic acid with sodium salts according 
to 3WO,;+ Na,WO,=Na,0,4WO,, which substance was obtained by 
Sabanéev (A., 1897, ii, 456) by subjecting the solution to dialysis. 

H. M. D. 


The Activation of Oxygen by Radiation. Fritz Weicert ( Per, 
1913, 46, 815—820).—In order to investigate the photochemical 
reaction of ozone it was necessary to use a part of the spectrum 
where ozonisation of oxygen does not occur. This was attained by 
using a quartz-mercury lamp, and allowing the rays to pass through 
a layer of air before entering the reaction vessel. The apparatus 
was similar to that previously used by the author (A., 1912, ii, 715) 
in the investigation of the decomposition of ozone by ultraviolet 
light, and the particular reaction used was that between ozone and 
hydrogen. No trace of hydrogen peroxide was formed (compare 
Coehn, A., 1910, ii, 608), and there was only an extremely slow 
reaction in the dark. In ultraviolet light, however, about one-third 
of the ozone originally present disappeared in two minutes, the 
disappearance being due to the two reactions: 20,=30, and 
H,+0O,;=H,0+0,. The total amount of ozone decomposed is 
proportional to the ozone concentration, whilst the amount of 
hydrogen oxidised approached asymptotically an upper limit, which 
was attained at an ozone concentration which was the lower the 
lower the concentration of the hydrogen. This limit is approxi- 
mately proportional to the concentration of the hydrogen (compare 
Clausmann, A., 1910, ii, 608). 

The above results indicate that in the activation of oxygen by 
ultraviolet rays two photochemical reactions occur. In the forma- 
tion of water from hydrogen and oxygen the oxygen is first ozonised 
by the short rays, and then reacts with hydrogen under the influence 
of the long rays. In the photochemical dissociation of water vapour 
a further photochemical reaction plays a part, namely, 

H,O=H,+0, 
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which is affected by the short rays. The complicated relations 
observed by Coehn (Joc. cit.) are thus explained. 

It is possible that the deviation of the nitric oxide equilibrium 
from the position calculated thermochemically is due to the photo- 
chemical action between nitrogen and ozone, the latter being formed 
from oxygen by the ultraviolet rays, as, for example, in the experi- 
ments of Fischer and Hene (this vol., ii, 317). 7. & FP. 


Absorption of the Ultraviolet Rays by Acetylene. Victor 
Henri and Marc Lanpavu (Compt. rend., 1913, 156, 697—699).—A 
study of the ultraviolet absorption spectra of acetylene, first, in a 
gaseous state at the ordinary temperature, under a pressure of 
one-tenth to one atmosphere, using a thickness of 40 cm. of gas, 
and secondly in alcoholic solution. In the first case there are three 
distinct groups of bands. The first extends from A 3157 to 2880; 
the second beginning to appear at A 2960, and being most marked 
between A2800 and 2500; the third extends from A 2327°5 to 
2236°4, and is in turn capable of resolution into a series of very 
fine bands. Between A 2500 and 2327°5 acetylene in the gaseous 
state under the given conditions shows no sensible absorption. In 
alcoholic solution acetylene presents only one very broad band, 
commencing at A 2850 and attaining a maximum at A2631. The 
ultraviolet absorption by acetylene commences approximately at 
the region where the solar ultraviolet spectrum ends. 


The Inversion of Sucrose by Ultraviolet Rays. Danie. 
BertHELoT and Henry GauprecHon (Compt. rend., 1913, 156, 
468—470).—A résumé of work already published (compare A., 
1910, ii, 813; 1912, i, 750, ii, 1120; this vol., i, 16, ii, 4), and a 
reply to Bierry, Henri, and Rane (this vol., ii, 4). W. G. 


A Levulose Actinometer for Ultraviolet Rays. Influence 
of Concentration on the Rate of Photochemical Action. 
DanieL BertsHEtot and Henry GaupEcHon (Compt. rend., 1913, 156, 
707—710).—A 10 per cent. aqueous solution of levulose can be 
used to give a direct measure of the intensity of the radiation, 
the volume of the gas evolved being directly proportional to the 
time for any given radiation, and inversely proportional to the 
(distance)’/*. Further, for dilute solutions (4°5 to 18 grams per 
litre) the velocity of the reaction is proportional to the concentra- 
tion, whilst for strong solutions (720 to 1080 grams per litre) it is 
constant and independent of the concentration. These facts are 
best explained on the hypothesis that the velocity of reaction is 
proportional to the quantity of light absorbed per unit of time. 

W. G. 


The Most Recent Value for the Atomic Weight of Radium. 
Streran Meyer (Physikal. Zeitsch., 1913, 14, 124—125).—Hénigschmid 
has verified his atomic-weight value, 225°97, found from 
the determinations for radium chloride by determinations for 
radium bromide, and, in common with Haschek, shown by spectro- 
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scopic tests that not more than 0°004% of barium can be present. 
Theoretical grounds can be adduced for the value 226. From 
magnetic deviation experiments and the value of the faraday, it 
can be deduced that the atomic mass of the a-particle is 3°8 or 
5% smaller than that of helium. Subtracting five times 3°8 
from 226 gives 207°0, agreeing with the atomic weight of lead. 
This suggests an error in the determination of the atomic weight 
of helium, but the possibility is referred to that helium and the 
a-particle may represent “‘non-separable” elements (Soddy). The 
value 3°8, however, makes the atomic weight of uranium 237°4 instead 
of 238°5, and until the complex (UI+UII+UX+UY) has been 
further studied, arguments from the atomic weight of uranium are 
indefinite. There is no ground for doubting the value 226°0 for 
the atomic weight of radium or the purity of the International 
Standard (Marckwald, A., 1912, ii, 323). F. 8. 


Revision of the Atomic Weight of Radium by Analysis of 
Radium Bromide. Orto Honicscumip (Monatsh, 1913, 34, 
283—-309).—The material which had given the value, Ra=225°95, 
by analysis of the chloride (A., 1912, ii, 523) was converted into 
bromide and fractionally crystallised thirty times. No change of 
atomic weight occurred during the process. Very full details are 
given of the analytical operations. Six analyses, with nearly a 
gram of radium bromide, in which the ratio RaBr,/AgBr was deter- 
mined gave the mean value Ra=225°96, with a mean variation in 
the separate experiments of 0°01, and a mean error of 1 in 40,000 
of the weight of the radium bromide. Two analyses in which the 
ratio RaBr,/Ag was found, gave in both cases Ra=225'97. The 
purest preparations of bromide did not show the barium line 4554°2, 
and were absolutely free from barium so far as spectroscopic test 
revealed. It is calculated that not more than 0°004% of barium 
could have been present. 

The results of Whytlaw-Gray and Ramsay (A., 1912, ii, 413) are 
criticised in detail, and corrected for a constant error in the reduc- 
tion of the weights to a vacuum. Their mean value recalculated 
should be 226°26, with a mean error of +0°21. 

Two determinations by their method, converting the bromide into 
the chloride by heating in hydrogen chloride, the second with nearly 
a gram of radium bromide, gave the value Ra=225°94. 

It is estimated that the heat generated by the radium compounds 
may raise the atomic weight by 0°01. Seventeen analyses of radium 
chloride and bromide by two independent methods, in which the 
extreme values are included between 225°99 and 225°93, give the 
final value 225°97 (Ag=107°88; Ci=35°457; Br=79°916). The 
mean departure from the mean is +0°012. F. §. 


The Purity of the International Radium Standard. Enuvarp 
Hascuek and Orro Héniescumip (Monatsh., 1913, 34, 351—357) — 
By means of a large Rowland grating, radius of curvature 15 feet, 
with 72,000 lines at 20,000 to the inch, the spectrum in the neigh- 
bourhood of 4500 A. units was examined of the purest radium 
bromide used in the atomic-weight determinations (preceding 
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abstract), and of the mother liquors, in which all the impurities 
in the material, which was that employed in the atomic-weight deter- 
minations on the chloride (A., 1912, ii, 523), had been accumulated 
after twenty-five crystallisations of the bromide. <A rod of electro- 
lytic copper which was completely free from barium was used for 
the electrode. The rod was 7 mm. thick and provided with 
grooves, and one drop of the purest bromide solution containing 
0°15 mg. of radium (metal) was tested with a powerful spark 
discharge. No trace of the barium line, 4554°24, was seen in the 
photograph. On a new electrode, a drop of a barium solution of 
strength 0°1% of the radium solution previously tested, showed this 
line faintly but clearly. 

The mother liquors containing 75 mg. of radium bromide were 
tested as in the first case, a drop containing 0°25 mg. of radium 
(metal) being employed. The barium line was plainly visible. Addi- 
tion of 0°1% barium increased the intensity of the line four times. 
If the original barium content of the mother liquors is taken as 
0°03%, it follows that the original chloride, out of which the 
Austrian standards have been prepared, does not contain more than 
0°004%, and the radium bromide used in the final atomic-weight 
estimations, not more than 0°002% of barium. This can make no 
appreciable difference in the values found. A similar degree of 
purity can be assumed for the International radium standard as 
for the Austrian standards, and for the barium to cause any error 
in the radioactive determinations, methods a hundred times more 
sensitive than the present must be employed. F. S. 


Heating Effect of Radium and its Emanation. Ernest 
Ruta#erForD and H. Rosriyson (Phil. Mag., 1913, [vi], 25, 312—330). 
—The heating effect of any a-ray would not be a measure of the 
energy of the expelied a-particle if the a-particle lost energy before 
escaping from the atom. Experiments on the distribution of the 
heating effect among the emanation and its first three products 
were made to see if the observed emission of heat agreed with that 
calculated from the energy of the radiations expelled, and also to 
determine the heating effect of the 8- and y-rays. The relative 
calculated heating effects of the emanation, radium-A and -C, 28°8, 
30°9, and 40°3%, agree with the observed values, 29, 31, and 40%, 
but as the B-rays of radium-B are included in the results for 
radium-C, it follows that the percentage for this number should 
have been about 42°6 instead of 40°3. The difference is small, but 
it may prove to be significant. The heating effect of one curie of 
emanation and its products, in terms of the Vienna standard, is 
103°5 gram-calories per hour, when more than 90% of the energy 
of the B-rays is included. Under these conditions 99°2 calories are 
estimated to be due to a-rays, 4°2 to B-rays, and 0°1 to y-rays. The 
total heating effect of 1 gram of radium is estimated to be 134°7 
calories per hour, made up as follows: 25°1 due to a-rays of 
radium-A, 28°6 to the a-rays of the emanation, 30°5 to the a-rays of 
radium-A, 39°4 to the a-rays, 4°7 to the B-rays, and 6°4 to the y-rays 
of radium-B and -C. F. 8. 
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Decomposition of Water by a-Rays. Witi1am Duane and 
Orro Scnever (Compt. rend., 1913, 156, 466—467*).—A study of the 
decomposition of water in the solid, liquid, and gaseous state by 
a-rays, care being taken to avoid excess of water, to have it in as 
thin a layer as possible, and to remove the gaseous products from the 
radiation as soon as formed. With ice at —183°, hydrogen and 
oxygen are obtained in the proportion of 2:1 by volume. With 
water, the hydrogen is at first in excess, due to the formation of 
hydrogen peroxide, this in its turn being decomposed, and giving 
oxygen in excess. With water vapour, the hydrogen is largely in 
excess, and may amount to 50% of the total volume of gas liberated. 

A radiation, capable of producing an ionisation current of one 
ampere in air, decomposes water, giving 0°1594 c.c. hydrogen and 
0°0797 c.c. oxygen per setond, these amounts being of the same 
order as those obtained by the electrolysis of water at 15°. W. G. 


The 8-Rays of Radium-B, -C, -D,-#. Jean Danysz (Le Radium, 
1913, 10, 4—6).—-The experiments before carried out with thin- 
walled glass tubes of radium emanation (A., 1912, ii, 219, 220) 
have been repeated with thin wires of silver and platinum made 
active in the emanation. There was no difference in the results, but 
the photographs with the glass tubes are much superior in sharp- 
ness. Tables are given of the character, value of Hp, velocity, and 
energy of twenty-seven groups of 8-rays from radium-B and -C, and 
of five groups from radium-D and -#. These results are corrected 
for slight retardation of the B-rays in passage through the walls 
of the tube. Some of the original photographs are reproduced. 

F. S. 


The Penetrating Power of the y-Rays of Radium-C. 
ALEXANDER 8S. RussEtt (Proc. Roy. Soc., 1913, A, 88, 75—8&2).— 
Experiments were carried out with 300 millicuries of radium emana- 
tion in the attempt to detect the presence of a radiation more 
penetrating than the y-rays of radium-C after passage through great 
thicknesses of mercury. With from 1 to 22°5 cm. of mercury the y-rays 
are absorbed strictly according to an exponential law, and over this 
range are reduced in intensity from 3°6x10° to 1. The value of 
p/d is 4°38 x 10-2(cm.)-1. This value is practically the same as that 
previously found for lead over the range from 2 to 22 cm., namely, 
4°37 x 10-2 (A., 1909, ii, 851). It is calculated that after passage 
through 28°5 cm. of mercury the y-rays unabsorbed from 10 grams 
of radium would produce an effect less than 5 per cent. of the 
natural leak. If any ionising radiation exists more penetrating 
than the y-rays, its intensity must be less than 2 x 10~° of the initial 
y-Tays. F. 8. 


The Chemical Action of Penetrating Radium Rays. V. 
Influence of Penetrating Rays on Sterilised Aqueous Sucrose 
Solutions. Awnron Kaman (Monaish., 1913, 34, 359—364. Compare 
this vol., ii, 8).--Normal sucrose solutions were sterilised by long 
heating at 100°, and subjected to the action of the penetrating 
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rays of radium, in closed flasks in the absence of light, for several 
months, blank experiments without the radium being also per- 
formed. Formation of acid and a decrease in the rotation still took 
place in the soJutions after sterilisation, although it is much smaller 
than in unsterilised solutions, rather less effect being produced after 
2800 hours’ exposure to the rays than formerly after 500 to 700 
hours. The acid so produced must be relatively feebly dissociated, 
but its quantity is completely sufficient to account for the loss of 
rotatory power of the sucrose, through the inversion brought about 
by the hydrogen ion. The solutions, after exposure to the rays, 
reduce Fehling’s solution, and the amount of invert sugar present, 
as so determined, agrees approximately with that calculated from 
the decrease of rotatory power. F. 8. 


Theory of the Concentration Variations in Radioactive 
Solutions. Econ von Scuwerpuer (Physikal. Zeitsch., 1913, 14, 
198—200).—The mathematical theory of the von Schweidler varia- 
tion in the emission of rays from a radioactive solution is con- 
sidered in which the instantaneous concentration also undergoes a 
probability variation. Experimental complications, for example, 
when only a small part of the total radiation is for various causes 
observed by the observer, do not affect the general character of the 
results to be expected, as regards the relative magnitude of the 
variations and the law of distribution of the rays in time. 


F. S. 


The Solubility of Radium Emanation in Water as Re- 
gards its Dependence on the Temperature. Martin Korier 
(Monatsh., 1913, 34, 389—400. Compare A., 1908, ii, 80).—The 
following results have been obtained, showing the variation of the 
solubility of radium emanation in water with temperature: 


Temperature ...... 0°5° 17°5° 35° 41° 51° 60° 74° 79° 82° 91° 
Solubility ......... 0°526 0°283 0°185 0°161 0°138 0°127 0°112 0°111 0°111 0°108 


Both the solubility and the change of solubility with temperature 
decrease with increase of temperature. It is shown that the per- 
centage change of solubility between 0° and 18° for a large number 
of gases increases with the molecular weight of the gas. It is 7% 
for helium, 33% for argon, and 49% for the radium emanation. 
Above 70° the solubility changes so little that it may be considered 
practically constant, but no evidence of a minimum solubility, as 
in the case of hydrogen and helium, was obtained. The solubility 
of gases generally is discussed. F. $. 


A Relation between [Ionisation by Cathode Rays and 
Certain Chemical Effects. E. Jacor (Phil. Mag., 1913, [vi], 25, 
215—234).—The investigation is concerned with the proportion of 
the chemical action of the cathode rays due (1) to direct action, as 
supposed by Schmidt (A., 1902, ii, 237), of the negative charge 
neutralising the positively charged ion and causing chemical dis- 
sociation, (2) to thermal effects, (3) to the secondary action of the 
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gases in the tube. In the case of yellow phosphorus, the rapid 
transformation into the red variety is attended by rapid exhaustion 
of the nitrogen in the tube. The mass of phosphorus so trans- 
formed exceeds the amount that could be formed as a direct thermal 
effect, assuming the energy of the cathode rays to be quantitatively 
converted into heat, and when the phosphorus is screened from 
direct impact of the rays the transformation attended by absorption 
of gas still goes on. The absorption is proportional to the equili- 


brium ionisation of the nitrogen. The ionisation is inversely propor- - 


tional to the kinetic energy of the cathode rays for a range of 
velocities from 2°92 to 4°76 (x 10° cm./sec.), and varies linearly 
with the pressure from 0°083 to 0°025 mm. But the total number 
of active atoms or molecules in the gas is of a much higher order 
than the number of ions. Most probably the absorption is not due 
to the ions, but to an atomising effect of the rays, the active agent 
being monatomic nitrogen, and the number of such molecules being 
proportional to the ionisation of the gas. F. S. 


Positive Ionisation Produced by Platinum and by Certain 
Salts when Heated. Frank Horton (Proc. Roy. Soc., 1913, A, 88, 
117—146. Compare A., 1910, ii, 176).—The thermionic currents, 
resulting from the emission of positive ions by heated platinum, 
aluminium phosphate, sodium phosphate, and sodium pyrophos- 
phate, have been investigated at 1080° and 1190°. 

In the case of platinum and pure aluminium phosphate, the 
initial thermionic emission decreases very rapidly with time, and 
after a few hours becomes extremely small. With sodium phosphate 
the emission increases at first, this stage being followed by one in 
which the effect slowly decreases, but even after many hours’ 
heating a very considerable thermionic current is obtained with this 
substance. 

The view is put forward that the positive ionisation exhibited by 
platinum (and by metals generally) is largely due to the emission 
of absorbed gases, but that in the case of sodium phosphate a 
considerable part of the effect is due to the emission of positively 
charged sodium atoms. This view is discussed in reference to the 
observations of other workers on the ionic emissive power of heated 
substances. H. M. D. 


Ionisation Produced by Heated Salts. CHaries SHEARD 
(Phil. Mag., 1913, [vi]. 25, 370—389).—An examination has been 
made of the ions which are emitted by cadmium iodide when this 
substance is heated out of contact with metal. The observations 
show that both positive and negative ions are emitted by the salts 
under these circumstances. The initial emission consists almost 
exclusively of negative ions, but when the temperature is main- 
tained for some time at 350° to 500° the positive ionisation 
increases, reaches a maximum, and then gradually diminishes; the 
negative ionisation, on the other hand, falls away continuously. In 
addition to the emission of ions from the heated salt, it is found 
that the observed ionisation must be partly due to ionisation of 
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the vapour. This may arise from the action of the vapour on the 
electrodes, or it may be a volume ionisation, or possibly is a com- 
bination of the two effects. The distilled salt is less active than 
the undistilled, and successive distillations are found to exhibit 
alternations in their power of emitting positive and negative ions. 
These distillations, which give rise to a comparatively large negative 
thermionic current, exhibit a small positive emission and vice versa. 
The fact that continued distillation leads to a diminution in the 
percentage of iodine in the substance, and that iodine itself exhibits 
ionisation effects of a similar kind seems to show that the negative 
ionisation observed with cadmium iodide is largely due to the 
negative constituent. H. M. D. 


Separation of Corpuscles in Chemical Reactions. SEBASTIAN 
M. Tayatrar and E. Burxser (J. Russ. Phys. Chem. Soc., 1913, 45, 
1—-6).—Immersion of a charged conductor connected with an 
electroscope into the gas evolved during the catalytic decomposition 
of hydrogen peroxide by platinum-black shows the gas to be 
strongly ionised. A thin aluminium plate placed under the base of 
the glass vessel retards the loss of charge. Similar experiments were 
also made on the oxidation of sodium sulphite or arsenic trioxide 
by hydrogen peroxide solution. 

The results do not allow of any definite statement concerning the 
cause of the ionisation observed. z. we Ff. 


A New Method for Concentrating Polonium. Fritz Panera 
(Monatsh., 1913, 34, 401—402).—Pure polonium, formed from radio- 
lead, may be obtained as well by the electrolysis of lead nitrate as 
lead acetate solution, when the voltage and acid concentration are 
such that lead is no longer deposited on the cathode. Polonium 
diffuses either not at all or only in extremely minute amount 
through animal bladders or parchment paper, and may be separated 
from lead and radio-lead by this method. By dialysing a solution 
of radio-lead through thin parchment paper it may be obtained 
practically free from polonium, which remains behind in the cell. 

F. S$. 


Solubility of the Active Deposit of Thorium in Various 
Solvents. CHartes Freperick Hoeizy (Pil. Mag., 1913, [vi]. 25, 
330—332).—Water, solutions of salts, hydroxides, and acids always 
dissolve thorium-B in relatively larger amount than thorium-C, 
especially in the case of short treatments. Boiling water for fifteen 
minutes dissolves about 35%, and for an hour 70%; potassium iodide 
solution dissolves the deposit about twice as fast as water; dilute 
acids dissolve it much more rapidly. Organic solvents dissolve it at 
the same rate as water, but thorium-C is dissolved more easily than 
thorium-B, the latter being insoluble in carbon disulphide and 
methylene iodide, which dissolved some 20% of the thorium-C in 
ten minutes. Benzene, bromoform, etc., behaved very similarly, but 
the thorium-B was slightly soluble. : 
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The Chemical Properties and Relative Activities of the 
Radio-products of Thorium. Hersert N. McCoy and Cuar.es 
H. Viowu (Phil. Mag., 1913, [vi], 25, 333—359).—The results of 
experiments on the chemical nature of the various thorium products 
agree with the known behaviour of these substances. Meso- 
thorium-II is separated from thorium by hydrogen peroxide at 
60° or 70°, and is left in the solution. It is carried down by a 
precipitate of barium sulphate in slightly acid solution. In absence 
of thorium, radiothorium is partly precipitated with barium 
sulphate in acid solution, up to 50%, and to about 5% by mercuric 
or lead sulphide. Very numerous other reactions are given confirm- 
ing previous knowledge. 

A comparison of the a-activities of thorium-B, , and -D with 
that of thorium-X, emanation and -A, gave the ratio of the first 
to the second as 0°427. The products of radiothorium are 5°23 times 
as active as radiothorium itself. A redetermination of the range 
of the a-particles of thorium-X gave the value 4°1 cm. (of air at 
0° and 76 cm.), instead of 5°7 cm. as previously found. The new 
value agrees with what is to be expected from the period of the 
substance. The values found for the activities of the various 
groups of products are in excellent agreement with the theoretical 
law that the total ionisation produced by an a-particle is propor- 
tional to the two-thirds power of its range. The following is the 
distribution of the a-activity among the separate products: Th, 
11°4%; Ra-Th, 14°4%; Th-X, 15°5%; Th Em., 17°6%; Th-A, 18°6%; 
Th-C, 22°5%, as calculated from this relation, and in agreement 
with the determined values. F. §. 


Tables of Radioactive Constants. Lfon Kotowrart (Le Radium, 
1913, 10, 1—4).—These tables are similar to those published in 
former years, and give the present knowledge with regard to the 
radio-elements, their periods, and radiations, together with parti- 
culars of the physical constants of the latter, and some other data 
relative to radioactivity. F. 8. 


Periodic System and Radio-elements. ALEexanpER S. RussELu 
(Chem. News, 1913, 10'7, 49—52).—The known rule as regards the 
change of family in the Periodic Table of an element undergoing 
an a-ray change is modified and supplemented by a similar rule with 
regard to the B-ray changes. (1) The a-ray change results in a 
product belonging to a family the number of which is either two 
units greater or two units less than that of the parent. (2) The 
B-ray change or rayless change results in a product the number of 
which is either one unit greater or one unit less than that of the 
parent. Tables are given showing how well these rules are obeyed 
in the three series. Branch products are not considered. 
Uranium-X is put intermediate between uranium-Z and -ZJ, and a 
new member, uranium-X,, in group VA of the table is predicted. 
The recent results for radioactinium (Russell and Chadwick, Nature, 
Dec. 26th, 1912) are discussed. Radioactinium-/7, a new member 
giving a- and f-rays, is placed in group VA, and its product, 
actinium-X, in group IIA. The rules were obtained independently 
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of, and are supported by, Fleck’s results on the chemical nature of 
the B-members, the C-members, radium-/, and mesothorium-/Z (see 
T., 1913, 103, 381). F. S. 


Radio-elements and the Periodic Law. Freperick Soppy 
(Chem. News, 1913, 107, 97—99*).—The known disintegration series, 
many of the members of which have recently been shown by Fleck 
to be non-separable from other elements (T., 1913, 103, 381), agree 
with the author’s a-ray change rule and the corollary with regard 
to the B-ray change (Russell, preceding abstract). The expulsion of 
the a-ray lowers the number of the group in the Periodic Table to 
which the radio-element belongs by two, and the expulsion of the 
B-ray increases the number of the group by one. This holds 
throughout the disintegrations, including the branch series which 
commence at the C-members. The emanations in the zero group, 
which expel a-rays, furnish short-lived A-members, which it is pre- 
dicted are in the VIB group in the place already occupied by 
polonium. Fleck’s results (Joc. cit.) are, in accord with the rules, 
and for the members the chemical nature of which cannot be 
directly determined, owing to too short period of existence, it is 
predicted that the A-members and the C/-members are in group 
VIB, and will be non-separable from polonium, whilst thorium-D, 
actinium-D, and the corresponding member in the radium series, 
radium-C, are in the IIIB group, and should be non-separable from 
thallium. Whenever a radio-element falls in a place in a Periodic 
table occupied by another, it is chemically identical with, and non- 
separable from, that element, independently of the atomic weight 
of the radio-element and of the series in which it originates; thus, 
occupying the place in the IVA group already occupied by thorium, 
are ionium, radiothorium, radioactinium, and uranium-X, a group 
the members of which vary in atomic weight by about 6 units. The 
unknown product of uranium-X (group 1VA) by a f-ray change is 
called “ eka-tantalum,” and occupies a vacant place in the table 
in the group VA, the heaviest member of the family known being 
tantalum. It should prove to be separable from tantalum. 
Actinium should also be separable from lanthanum. All the 
members expelling a-rays occupy even-numbered groups, except the 
C-members in group VB, non-separable from bismuth. These dis- 
integrate dually, in one mode a f-ray change preceding, and in the 
other mode following an aray change. It is suggested that eka- 
tantalum may disintegrate similarly, in one mode a rayless change 
producing uranium-Z/ (group VIA), and in the other an a-ray 
change producing actinium (group IIIA). Evidence is given of an 
excessively minute growth of actinium over a term of years from the 
old preparations of uranium-X separated in 1909 from 50 kilograms 
of uranyl nitrate. 

The six end-products all occupy the place in group IVB occupied 
by lead, and the atomic weight of lead, 207°1, is intermediate 
between the calculated atomic weights 206°0 and 208°5 of the main 
end-products of the uranium—radium and the thorium disintegra- 


* and Jahrb. Radioaktiv, EHlektronik., 1913, 10, 188—197. 


iu. 276 ABSTRACTS OF CHEMICAL PAPERS, 


tion series. These end-products should be non-separable from lead, 
and lead may be a mixture of these end-products. 

In the case of thorium and ionium the two elements possess, so 
far as can be seen, identical spectra. A chart is given showing 
graphically the passage of the radio-elements from place to place 
through the Periodic Table. 

The prediction with regard to the non-separability of thorium-D 
and thallium has since been confirmed by Fleck, who finds 
that thorium-D can be quantitatively separated from the B- and 
C-members by precipitating in the solution potassium by means of 
platinum chloride. F. 8. 

The Position of the Radio-elements in the Periodic 
System. Kasimir Fasans (Physikal. Zeitsch., 1913, 14, 136—142*).— 
Soddy’s a-ray change rule, that the position of the radio-element 
changes into the next group but one from right to left in the hori- 
zontal row of the periodic system, is shown to be general. In the 
same way the B-ray change in general causes a change of one from 
left to right in the system.’ By the aid of these rules all the radio- 
elements can be placed without uncertainty in the Periodic Table. 
In all properties the disposition of the elements so obtained corre- 
sponds with what is to be expected for the members of the last 
two horizontal rows of the periodic table, which shows that these 
two rows are the expression of the law of change of the elements. 

The only difficulty in the application of the a-ray rule is in the 
change of the alkaline-earth elements, as radium, into the emana- 
tions, which occurs with expulsion of both a- and B-rays. From the 
rules, mesothorium-/7 is placed in the third group, and radium-Z 
in the fifth. The short-lived C’members come into the sixth group. 
The change from radium-A to lead is written VI, IV, V, VI, IV, 
V, VI, IV, which is analogous to the change of uranium-Z into 
ionium, VI, IV, V(?), VI, 1V. The unknown fifth group member 
is regarded as a short-lived element intermediate between 
uranium-X and uranium-JZ7, which is supported by the fact that 
uranium-X gives two types of f-rays, one very hard, such as would 
be given by a short-lived element. The members Ra-C,, Th-D, and 
Ac-D are placed in the third group with thallium. 

The remarkable fact shown by the table so constructed is that 
places which elsewhere in the Periodic Table contain only one 
element here contain several, in some cases six. All the elements 
of one group, with atomic weights differing from one another by 
two units, are so completely similar that it has not been possible to 
separate them by chemical or crystallisation methods, and a mixture 
of such elements, separated from a mineral, behaves chemically 
as one element. The atomic weight found for such a complex 
element would be nearest to that member with the longest period 
of life, and therefore present in the greatest quantity. It is sug- 
gested that thallium is formed in an a-ray change from bismuth, 
itself regarded as the product of “ thorium-D, ” in a B-ray change. 

The discrepancy between the atomic weight of lead, 207°1, and 
that of the end-product of the uranium series, 206°5, would be 
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explained if common lead were a mixture of the latter and 
“thorium-D;,” which is the product of chorium-C’, and must be very 
similar to lead. 

The question of the origin of actinium is discussed, and two 
possible alternatives are considered. The results throw much new 
light on many questions arising out of the Periodic Law. FF. 8. 


Radioactive Changes and the Periodic System of the 
Elements. Kasimir Fasans (Ber, 1913, 46, 422).—The paper 
contains a fuller account of the author’s views (preceding abstract). 
It is probable that what holds good among the radio-elements applies 
also in other parts of the Periodic Table, and that elements there 
may also be mixtures of unseparable groups of elements. The 
position of the rare-earth elements in the Periodic Table is discussed 
at length. It is supposed that these elements may be in process 
of continuous change with loss of hydrogen, nebulium, or proto- 
fluorine atoms rather than of helium. Tantalum appears as the 
parent of the rare-earth group and columbium of yttrium. The 
anomalies in the Periodic Table, such as tellurium and iodine, are 
also referred to. F. S. 


Some Relations between the Radio-elements giving 
a-Rays. Ricuarp Swinne (Physikal. Zeitsch., 1913, 14, 142—145).— 
The experimental values for the velocity of the a-particles found 
by Geiger and Nuttall are compared with the values calculated 
from the periods of the elements producing them according to the 
three relations proposed by Geiger and Nuttall, Swinne and Wilson, 
and it is shown that all three formule show nearly equally good 
agreement with the observed values. From the author’s formula 
it can be deduced that the difference between the initial velocity 
of the a-ray member of one series and that of the analogous member 
in another series is approximately constant for the two series. 
Expressing this difference as Av. for the radium and thorium, and 
Av’, for the radium and actinium series respectively, the values of 
these two constants are 0°13 and — 0°20 ( x 10° cm./sec.). The calcu- 
lated value for the velocity of the a-ray of the unknown C’-member 
of actinium is 2°27. 

The disintegration constants of analogous a-ray-giving members 
of different series stand in constant ratio to one another. The 
logarithm of this ratio between the radium and actinium series is 
1°3x10-5 and between the radium and the thorium series 
4°8 x 10-5. ¥. 6. 


A Relation between the Kind of Radioactive Change and the 
Electrochemical Behaviour of the Resulting Radio-element. 
Kasimir Fasans (Physikal. Zeitsch., 1913, 14, 131—136*).—Two rules 
are proposed, and shown to be followed in all cases where they can 
be tested : 

(1) An aray change gives a product more electropositive than 
the parent substance. 
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VOL, CLV. il. 19 


ii. 278 ABSTRACTS OF CHEMICAL PAPERS. 


(2) A B-ray change gives a product more electronegative than the 
parent substance. 

The rule with regard to the B-ray change is considered to apply 
also to rayless changes, and f§-rays of very low velocity, not yet 
detected, may be supposed to be emitted in these cases also, The 
three disintegration series are discussed in detail in so far as there 
is evidence of the electrochemical character of the members. 

It is assumed that uranium-X is intermediate between uranium-7 
and -ZZ, which then conform to the rules. The change of radium 
and of thorium-X, in which both a- and f-rays are emitted, is sup- 
posed to be complex, an alkali-metal first resulting as the product of 
the a-ray change, which then in a subsequent 8-change suffers trans- 
formation into the much more “noble” emanations. It is predicted 
that radium-C’ should be nobler than radium-C or -D. Such simple 
relations, the change in the character of the atom being analogous 
to electrochemical changes, are very unexpected, for it has always 
been considered that these atomic changes are concerned with 
regions of the atomic structure quite different to those conditioning 
chemical changes. F. 8. 


The Radioactivity of the Mineral Springs of Tyrol. IV. 
Max BamBercer and Kart Kriss (Monatsh., 1913, 34, 403—423. 
Compare A., 1911, ii, 1049).—Tables are given of the amount of 
radium emanation of numerous Tyrolese springs in Mache units, 
together with particulars of the locality, the kind of rock in which 
the spring occurs, and its temperature. 

R. Grence contributes the results of a petrographic study of 
the rocks. The decay curves of the active deposit from the iron 
spring of Bad Ratzes and the strongly ac*’ potable water of 
Schreiberhof in Tscherms are shown, and are in agreement with 
that due to radium. F. 8. 


Electrical and Chemical Effects of the Explosion of Azo- 
imide. Paut J. Kirksy and James E. Marsa (Proc. Roy. Soc., 1913, 
A, 88, 90—99).—Measurements have been made of the quantity of 
electricity which is set free when azoimide is exploded by the passage 
of an electric spark through the vapour contained in a vessel provided 
with electrodes which were connected in series with a_ ballistic 
galvanometer and a potential difference of about 100 volts. The 
galvanometer readings show that the number of ions set free is 
exceedingly small in comparison with the number of molecules 
decomposed in the explosion. The ratio was always less than 1 to 
100,000, and this seems to indicate that dissociated atoms do not in 
general carry electrostatic charges. It is supposed that the forma- 
tion of the ions is due to those impacts between the dissociated 
atoms which occur under specially favourable conditions, amongst 
which a relatively high velocity is probably the most important. 
Except under these circumstances, the combination of the dissociated 
atoms takes place without the production of ions. 

From experiments at different pressures it was found that the 
azoimide could not be exploded when the pressure was less than 
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about 10 mm. In the case of pure azoimide this limiting pressure 
would probably be smaller. The value of the limiting pressure is 
much smaller than that obtained in previous experiments with 
electrolytic gas, for which 80 mm. was observed as the lower limit. 
In drying the gas it was observed that azoimide is very readily 
absorbed by phosphoric acid, although no change in volume occurs 
when fresh phosphoric oxide is employed as drying agent. After the 
explosion experiments, copper azoimide was found to be present 
in the gold-plated brass explosion vessel, and it is shown that this 
is probably formed in the actual explosion, the dissociated N,-group 
being driven through the layer of gold into the brass as a conse- 


quence of the forces developed in the molecular disruption. 
H. M. D. 


Duration of Luminosity of Electric Discharge in Gases 
and Vapours. (Hon.) Rospert J. Strutt (Proc. Roy. Soc., 1913, 
A, 88, 110—117).—Some experiments are described, which show 
that the luminosity accompanying the electrical discharge persists 
for an appreciable period after the cessation of the discharge. This 
is not only the case for discharge through vapours of metals and 
non-metals, but can be observed when the discharge takes place 
through gases such as hydrogen, oxygen, carbon dioxide, and air 
between non-volatile electrodes. The luminosity gradually fades 
away when the discharge ceases, but there is no immediate altera- 
tion in the spectrum, although a change may sometimes be observed 
in the later stages in consequence of a difference in the rate of 
decay of the lines. The effects in question, the duration of which is 
less than one-thousandth of a second, are quite distinct from the 
after-glow effects in nitrogen and in gaseous mixtures containing 
oxygen or hydrogen. H. M. D. 


Electrical Discharge in Helium and Neon. Herzerr E£, 
Watson (Proc. Camb. Phil. Soc., 1913, 17, 90—107).—Measurements 
have been made of the sparking potentials in pure helium and neon 
at different pressures, the discharge taking place between plane 
aluminium electrodes, 15 mm. apart. The minimum spark potential 
was found to be 184 volts for helium and 200 volts for neon, the 
pressures corresponding with these minima being 2°4 and 2°8 mm. 
respectively. For pressures greater than 10 mm, the relation 
between the spark potential and the pressure is represented 
graphically by a straight line, the increase in the potential being 
30 volts per cm. pressure in the case of helium and 22 volts per cm. 
for neon. 

With a cathode of sodium—potassium alloy the minimum spark 
potential in neon is near to and not greater than 145 volts, and 
the cathode fall amounts to 85 volts. With aluminium electrodes 
which have been run for a sufficiently long time, the cathode fall 
is at most 164 volts for helium and 170 volts for neon. The cathode 
fall in neon with cathodes of copper, carbon, magnesium, and 
calcium is approximately 221, 217, 150, and 150 volts respectively. 

The electrodes have been found to exhibit marked fatigue effects, 
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and these appear to be of two kinds, one representing a true fatigue 
and the other a reluctance to allow the current to start for a second 
time when one discharge has already taken place. 

In view of the brilliancy of the discharge through pure neon, 
some measurements were made of the efficiency of the negative glow, 
but the data showed that the actual intensity of the light was much 
smaller than the estimated intensity. At pressures between 10 and 
16 mm. the efficiency was raised to about 4 watts per candle by 
making use of a sodium-potassium electrode. 

The light emitted by both helium and neon under the influence 
of the discharge produces very marked physiological effects. When, 
for instance, the light from a tube of about 0°} candle power was 
allowed to fall on the unprotected eyes for about fifteen seconds, it 
gave rise to a violent headache, followed by temporary blindness. 
On this account it was necessary to wear dark brown glasses during 
the whole of the experiments. Similar effects have been noticed 
with argon, krypton, and xenon, and it is suggested that the pheno- 
menon may be connected with the fact that the spectra of these 
elements contain a comparatively small number of intensely bright 
lines. H. M. D. 


The Hall Effect. Jouannes KornicsBercGER and G. GoTTSTEIN 
(Physikal. Zeitsch., 1913, 14, 232 —237).—Evidence is brought forward 
to show that the Hall effect can be accounted for on the basis of 
the electron theory. By reference to the data for graphite, molyb- 
denite, and a silicon-iron alloy (containing 5°2% of iron), it is 
shown that the Hall effect changes with temperature to about the 
same extent as the number of electrons. It is further found that 
the ratio of the Hall effect to the specific resistance is of the same 
order of magnitude for metalloids, metals, and alloys, although the 
two quantities vary to the extent of 1 to 1°10’ when the extreme 
members of the composite group are compared. The behaviour of 
alloys, such as German silver and constantan, suggests that the low 
conductivity which they exhibit is not due to the smallness of the 
free path or the energy of the electrons, but to the presence of a 
very small number of electrons. H. M. D. 


The Changes in the Electrical Resistance of Wires which 
have been Drawn and Subjected to Torsion, and also of 
Drawn and Twisted Wires on Warming : Gold, Silver, Copper, 
Nickel, and Iron. Fritz Crepner (Z+itsch. physikal. Chem., 1913, 
82, 457—503).—The paper commences with a critical résumé of 
the work which has been done on this subject. The experimental 
part of the paper consists in an account of the changes in the 
resistance of wires which have been warmed to definite tempera- 
tures for measured periods of time. It is shown: (1) That the 
resistance of drawn wires of gold, silver, and copper falls at a 
constant temperature, and the rate of decrease is more rapid the 
higher the temperature. , After a time the resistance reaches a 
constant minimum; on further increasing the temperature after 
the minimum has been reached, an increase in the resistance takes 
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place; for gold the increase commences at 300°, and for silver and 
copper at 400°. (2) On successively warming drawn wires for 
periods of three minutes and measuring the cold wires, it is shown 
that a minimum specific resistance is obtained at a definite tem- 
perature, and that this minimum specific resistance is independent 
of the cross-section of the wire. For gold the minimum is found at 
480°; silver, 480°; and copper, 450°. The temperature at which 
the minimum occurs is the same as that at which the coarse 
recrystallisation of the crystallite begins, and so is the same as the 
temperature at which small crevices begin to be formed in the 
wires, which naturally cause an increase in the resistance. In the 
case of nickel the minimum value of the specific resistance is 
obtained at 550°, and remains constant whilst the temperature is 
raised 300°. The minimum for iron wires is found at 600°, and 
this increases on increasing the temperature due to chemical 
changes in the substance of the wire. (3) Laminz are produced on 
drawing a wire due to a movement of parallel crystallite surfaces, 
and at the same time an increase in the resistance is brought about. 
On warming such drawn wires to the temperature of the minimum 
resistance, the laminz are destroyed and replaced by an irregular, 
crystallite mass, and the resistance falls to its original value before 
drawing. (4) On bending or subjecting a wire to a strong torsion 
the resistance of a wire is increased, due to the formation of small 
crevices; this increased resistance is not changed by warming. 
(5) On lowering the temperature, the resistance, in the direction of 
the axis of a wire made up of laminz, decreases more quickly than 
the resistance in the direction at 90° to the axis. (6) The greater 
specific resistance of drawn wires is due to the orienting lamine 
lying in the direction of their poorest conductivity, and is appa- 
rently uninfluenced by the loosening of the crystals. (7) Permanent 
changes in the resistance only occur when there is a definite change 
in the crystal structure. The hypothesis that on working metals a 
new phase appears is shown to be incorrect. J. F. 8. 


The Theory of Electrolytic Ions. VI. The Conductivity 
of Pure Water. Ricnarp Lorenz (Zei/sch. physikal. Chem., 1913, 
82, 612—620. See A., 1912, ii, 323 and also Festschrift W. Nernst, 
1912, 276).—The author calculates the mobilities of the hydrogen 
and hydroxyl ions at various temperatures from molecular kinetic 
considerations ; the values obtained are compared with those obtained 
from the Kohlrausch measurements. It is shown that in every case 
the Kohlrausch value is much larger than the calculated value, in 
many cases the Kohlrausch value being more than four times as large 
as the calculated. A theory of the migration of ions, resembling 
the Grotthus theory, is then considered. In this case the passage 
of an ion is supposed to be partly due to its own actual motion 
and partly due to colliding with an undissociated molecule with 
which it combines and sets free the corresponding ion of the undis- 
sociated molecule. In this way part of the distance, proportional 
to the number and diameter of the undissociated molecules lying 
in the path, is covered at an extremely high velocity, thus making 
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the apparent velocity much larger than that calculated on the 
molecular kinetic hypothesis. On comparing the values obtained 
in this way with the experimental results, the former are found 
to be somewhat larger than the latter. Hypotheses are considered 
which would slightly reduce the calculated values. J. F. 8. 


Conductivity, Dissociation, and Temperature-coefficients 
of Conductivity of Certain Inorganic Salts in Aqueous 
Solution, as Conditioned by Temperature, Dilution, Hydra- 
tion, and Hydrolysis. E. J. Saazrrerand Harry C. Jones (Amer. 
Chem. J., 1913, 49, 207—253. Compare Hosford and Jones, 
A., 1911, ii, 960; Winston and Jones, A., 1911, ii, 961; Howard 
and Jones, this vol., ii, 11).—In continuation of earlier work, con- 
ductivity measurements have been made at temperatures between 
0° and 65° of ammonium hydrogen sulphate, tetraethylammonium 
iodide, ammonium sodium hydrogen phosphate, sodium chloride, 
chlorate, and perchlorate, disodium hydrogen phosphate, potassium 
chlorate, perchlorate, and phosphate, calcium chloride, strontium 
chloride, barium bromide and formate, magnesium chloride and 
sulphate, manganous chloride and nitrate, aluminium chloride, 
nitrate, and sulphate, the violet forms of chromic chloride, nitrate, 
and sulphate, lead nitrate, nickel nitrate, copper ammonium 
sulphate, and uranyl! sulphate. 

The results confirm the more important relations established by 
the earlier work. The dissociation was found to decrease with 
rise of temperature in all cases except that of potassium phosphate. 

It has been found that the hydrolysis of chromium salts increases 
rapidly with rise of temperature, and that the hydrolytic products 
only slowly recombine as the solution cools. It follows, therefore, 
that in purifying a chromic salt for conductivity experiments, it 
must not be heated to a higher temperature than that at which the 
conductivity is to be determined, since the dehydrolysis time factor 
persists for months. This precaution does not appear to be 
necessary in the case of other salts. 

It is shown that considerable error may be introduced into 
conductivity measurements unless the. proper water corrections are 
applied. The purity of the air in the room must be the same when 
the water-cell is filled as when the solutions are prepared. Care 
should also be taken to ensure that the air is as free from impurities 
as possible. 

The influence of hydration, hydrolysis, and polymerisation in 
conductivity determinations is discussed, and it is pointed out that 
the Kohlrausch method is not suitable for measuring the dissocia- 
tion of highly polymerised sulphates or for determining the disso- 
ciation of any electrolyte which is both hydrated and hydrolysed. 

E. G. 


Citrophosphate Solutions. Il. Electrical Conductivity of 
Aqueous Solutions of Citric Acid and Phosphoric Acid. 
Uco Pratotonco (Atti R. Accad. Lincei, 1913, [v], 22, i, 86—89. 
Compare A., 1911, ii, 865).—The paper records the results of con- 
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ductivity measurements of binary mixtures of citric acid with 
phosphoric acid, arsenic acid, and hydrochloric acid in aqueous 
solution. The curves present no abnormality, and therefore show 
no evidence of the existence of complex ions. R. V. S. 


Electrical Conductance of Non-aqueous Solutions. Lzon 
Irwin Suaw (J. Physical Chem., 1913, 17, 162—176).—The con- 
ductivities of mercuric chloride, iodine, and lithium chloride in 
acetone, and of mercuric chloride and iodine in epichlorohydrin 
were compared with the dielectric constants of the purified solvents. 
The molecular conductivity of lithium chloride in acetone first 
increases, then decreases, and finally increases again on dilution. 
None of the solutions examined approached a constant molecular 
conductivity at infinite dilution, so that the “degree of dissocia- 
tion” could not be calculated. 

The dielectric constants of acetone and epichlorohydrin, accord- 
ing to Walden, are 21°0 and 26°0 respectively. Neglecting the 
question of ionic mobility, mercuric chloride is in accord with 
Nernst’s hypothesis in having a higher conductivity in epichloro- 
hydrin than in acetone, but iodine, on the contrary, has a much 
higher conductivity in acetone. The author did not make any 
measurements of dielectric capacity, but it is to be noted that his 
solvents by the conductivity test were somewhat purer than 
Walden’s. 

Solutions of a number of metallic chlorides, iodides, etc., in ten 
organic solvents of various types were examined qualitatively. No 
relationship appears to exist between the dissociating power of a 
solvent and its dielectric constant, degree of association, or residual 
affinity. R. J. C. 


Abnormal Electrical Conductivity Changes. IV. Atex- 
ANDER NicoLaEvitscH Sacuanov (J. Russ. Phys. Chem. Soc., 1913, 45, 
102—136. Compare A., 1912, ii, 422, 730).—Theoretical considera- 
tions, together with the results obtained on investigating the con- 
ductivity and viscosity changes of solutions in aniline, acetic acid, 
etc., with dilution, lead to the following conclusions. 

The molecular conductivity increases with dilution in the more 
concentrated solutions, and later diminishes continuously with 
dilution ; the maximum value is reached at a dilution corresponding 
with z=(m—2)/(2m—2), m being the number of molecules of 
dissolved salt in the compléx, mC,pB (see A., 1911, ii, 689), and x 
the number of polymerised molecules. The rate of diminution 
occurring on dilution increases with m, that is, with the complexity 
of the group conducting the current. 

This appearance of a maximum conductivity in concentrated 
solutions is regularly met with in cases of abnormal conductivity 
changes. The formation of a minimum molecular conductivity 
with increasing dilution is also a regular phenomenon, increase of 
dilution beyond the point of minimum conductivity being accom- 
panied by normal increase of the latter. 

It is shown that cases of masked abnormality in the change of 
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molecular conductivity on dilution may occur when either the con- 
centration of the polymerised molecules is not high, at any rate for 
low dilutions, or the degree of electrolytic dissociation of these 
molecules is not considerably higher than that of the simple 
molecules. Those cases must also be termed abnormal in which 
du/dv has a positive value (the molecular conductivity increasing 
with the dilution) and d*yu/dv? changes its negative sign at a 
certain dilution. Masked anomalies may also give rise to a fold in 
the molecular conductivity-dilution curve, du/dv assuming the 


value zero, although positive for all neighbouring dilutions. 
_ = a 


The Addition of Alkyl Halogens to- Thiocarbamides. 
Heinrich Goitpscamipt:and Hans Krr. Grint (Zeitsch. Elektrochem., 
1913, 19, 226—234).—The electroconductivity of allylthiocarb- 
amide ethiodide, C;H,-NH-CS:NH,EtI, is determined in aqueous 
solution at 25°. It is shown that this substance is not hydrolysed 
in aqueous solution, and has a value A+ =102°2. From this value 
the migration velocity of the cation, C;H;,-NH-CS:NH,Et, is calcu- 
lated as 25°9. The electroconductivity is also determined in 
absolute alcohol, and in alcohol containing water; the water concen- 
trations measured are 0°02, 1:0N, 2°0N, and 10°0N. It is shown 
that small additions of water do not effect the conductivity; the 
2°0N-water-alcohol solution shows an increase, which is compara- 
tively small, whilst in the case of the 10°0N-solution there is a great 
increase. In the very dilute solutions of the salt it is shown that 
in all cases the conductivity is approximately the same. The change 
in the conductivity is shown to be due to an increased ionisation, 
and not to a change in the migration velocities of the ions. The 
equivalent conductivity of a number of thiocarbamide derivatives 
was determined in absolute alcohol and in alcohol containing 
0°02N-water. The following values for A, in absolute alcohol were 
obtained. Allylthiocarbamide ethiodide, A. =43°8; ethobromide, 
Age =41'5; methiodide, Ajyo,=38°63. Phenylthiocarbamide eth- 
iodide, Ayyoy= 39°26 in 0°02N-water-alcohol; ethobromide, Ajog9= 
37°19 in 0°02N-water—alcohol; methiodide, Ajog3=37°83 in 0°02N- 
water-alcohol. Thiocarbanilide methiodide, A, =48 in absolute 
alcohol. The velocity of combination of the various thiocarbamides 
with alkyl haloids was determined by measuring the conductivity in 
water-alcohol solutions at measured intervals of time, and so deter- 
mining the amount formed from curves obtained in the above- 
mentioned conductivity determinations. Allylthiocarbamide reacts 
with ethyl and methyl iodides at approximately the same rate; 
diphenylthiocarbamide reacts with methyl iodide much more slowly. 
The addition of water to the alcohol solutions makes only a small 
difference in the velocity constant; up to 2°0N-water there is no 
appreciable change in the velocity constant, but with a 10NV-water- 
alcohol solution in the formation of allylthiocarbamide ethiodide 
the constant increased from 0°253 to 0°296. The slight influence 
of water on the velocity of reaction is remarkable in view of its 
great influence on hydrolysis in non-aqueous solutions, J. F.S. 


GENERAL AND PHYSICAL CHEMISTRY. ii. 285 


The Reduction to Hydrogen Peroxide of Oxygen Dissolved 
under Pressure. Franz Fiscner and Orro Prizgss (Ber., 1913, 46, 
698—709).—The authors have confirmed the experiments of Moritz 
Traube with respect to the formation of hydrogen peroxide at the 
cathode when air is led through the catholyte. When the air is 
replaced by oxygen at atmospheric pressure, a 0°32% solution of 
hydrogen peroxide is obtained, as against a 0°26% with air, the 
current density being 0°02 ampere per square dem. The effect of 
various conditions on the yield was studied in detail. The current 
yield is diminished by rise in temperature, and increased by 
vigorous stirring. The best electrolytes are sulphuric acid (0°1%) 
and phosphoric acid; boric acid may also be used. Solutions of 
neutral salts are not suitable, owing to the formation of alkali at 
the cathode, unless an insoluble derivative of hydrogen peroxide is 
formed, as, for example, calcium hydroperoxide from an ammoniacal 
solution of calcium chloride. The best electrode material is 
mercury ; when, however, the catholyte is stirred, mercury goes into 
solution, so that all the experiments were made with amalgamated 
gold electrodes. The current yield diminishes with time, and the 
concentration of the hydrogen peroxide increases to a maximum 
and then falls, owing to the reduction of the hydrogen peroxide 
formed. The current-yield increases with diminution in current 
density. 

A special steel apparatus was constructed, which permitted 
electrolyses in a divided cell being carried out under pressures up 
to 100 atmos., the catholyte being stirred by means of an electro- 
magnetic attachment. 

Under high oxygen pressures the current yield and concentration 
ot hydrogen peroxide increase with the pressure, the voltage neces- 
sary diminishing at the same time. At 100 atmos. pressure and a 
current density of 2 amperes per sq. dem., using 2 volts, 2°7% solu- 
tions of hydrogen peroxide can be obtained, that is, 300—400 grams 
of hydrogen peroxide per kilowatt-hour and a current-yield of 83%. 
A 5% solution is obtainable when the best current-yield is not 
insisted on. Experiments with various electrolytes and electrodes 
gave the same results as at atmospheric pressure. 

The investigation of the effect of 1% sulphuric acid under an 
oxygen pressure of 25 atmos. on the various materials used for 
electrodes, showed that all metals, with the exception of tin and 
iron, which go into solution without current being necessary, 
produce hydrogen peroxide at the same time. Zinc amalgam gives 
the most hydrogen peroxide, nickel gives a third as much, and then 
follow the other metals. Tt. & 2. 


The Form of Electrolytically Deposited Metals. I. Silver- 
black. Vo.tkmar Kontscutirrer and Txaropor Toroporr (Zeitsch. 
Elektrochem., 1913, 19, 161—168. Compare A., 1912. ii, 253, 845).— 
An account is given of the formation of silver-black by electrolyti- 
cal methods, of its properties, and the transformation of it into 
grey, crystalline silver. It is shown that silver-black can be obtained 
by the action of organic reducing agents on silver solutions, and 
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also by the action of zinc, copper, and cadmium on dilute solutions 
of silver salts. Electrolytically, silver-black is best obtained from 
dilute solutions by the use of comparatively high current density. 
Silver-black cannot be preserved; no matter how prepared, it 
speedily changes into grey or white, crystalline silver. The rate of 
passage into the crystalline variety is about ten times as rapid in 
the presence of dilute acid as in the presence of dilute alkali, whilst 
in the latter case the change is quicker than in pure water. Black 
silver is regarded as in a condition between the colloidal and the 
crystalline states. This substance when examined microscopically 
during the electrolytic preparation is seen to be crystalline, but it 
behaves as a colloid towards electrolytes. At the moment at which 
the current is stopped, in the preparation of silver-black, it begins 
to pass over into the grey, crystalline variety, as evidenced by the 
change in colour and by the shrinking together of the mass. 
Experiment shows that there is no real volume change in the 
passage from coherent massive silver to silver-black and to grey, 
crystalline silver. 

To obtain evidence which should indicate the reason for the 
formation of silver-black, a number of measurements were made 
on the potential difference of the electrodes during deposition, and 
from these results it was deduced that the formation in dilute 
solution is due to the relative lack of crystal centres, so that each 
discharged ion finds itself more or less isolated, and consequently 
deposits as such, and does not attach itself to a crystal centre with 
the formation of the grey, crystalline silver. The sudden change 


to grey silver on breaking the current is explained as an electro- 
surface tension phenomenon. The siiver-black with very large 
surface takes up the form of smallest surface on stopping the 
current, but while the current is flowing and it is negatively 
polarised the electrostatic repulsions of the charged particles over- 
come the tendency to a surface diminution. J: F. 8. 


The Form of Electrolytically Deposited Metals. II. Silver 
Deposited by Metals. Voixmar Koutscuiitrer, THropor Toroporr, 
and W. Pranver (Zettsch. Hlektrochem., 1913, 19, 169—172. Com- 
pare preceding abstract).—It is shown that different metals precipi- 
tate silver in different, but perfectly definite, conditions, which 
depend to some extent on the concentration of the silver solution. 
The experiments were carried out with copper, zinc, cadmium, iron, 
tin, aluminium, and magnesium. It is shown that the observed 
differences are due to the velocity with which the precipitation 
takes place. The addition of neutral salts causes an increase in the 
velocity of precipitation. This is explained in the following way: 
In neutral salt solution when copper is the metal, a colloidal copper 
hydroxide is formed by hydrolysis; this is adsorbed by the copper, 
and so prevents its further rapid solution, but by the addition of an 
electrolyte this colloidal substance is removed, either by chemical 
solution or by coagulation. The addition of such substances as 
sugar, starch, gum, and gelatin cause the reaction to take place 
more slowly, but at the same time they cause a very dark powder 
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to be formed, which is more stable than that usually obtained. The 
course of the reaction is followed in all cases by means of potential 
difference measurements between the depositing metal and the 
solution. J. F. 8. 


The Form of Electrolyticaliy Deposited Metals. III. The 
Influence of Foreign Substances on the Deposition of Silver. 
VotkmarR Kontscntrrer and Hermann Scuacut (Zeilsch. Hlekirochem., 
1913, 19, 172—181. Compare preceding abstracts)—Silver was 
deposited electrolytically from a 0°05/V-solution of silver nitrate, to 
which had been added just sufficient ammonia to redissolve the 
precipitated silver oxide; 100 c.c. of this solution were electrolysed 
after the addition of one or two drops of sodium hydroxide solution, 
and a small amount of the solution of the metallic nitrate. The 
nitrates used in the various experiments were those of copper, zinc, 
cadmium, lead, glucinum, chromium, aluminium, and _ thallium. 
The solutions were electrolysed by a current of 3 milliamperes, which 
corresponded with a cathode current density of 0°001—0-005 
ampere per sq. cm. The silver was deposited in different forms in 
each cas2, which were easily reproducible ; micro-photographs of the 
various forms are given in the paper. It is shown that if the 
solutions are kept more than fifteen to twenty hours quite different 
forms are obtained, so that in all the experiments described freshly 
prepared solutions were employed. It is also shown that the 
amount of silver deposited under these conditions is more than that 
demanded by Faraday’s Law, and that it does not contain more 
than the merest trace of the added metal. The action of the added 
substances in producing the different deposits is held to be due 
to the formation of colloidal metal hydroxides which are deposited 
on the cathode, and form a type of filter which conditions the 
distribution of the centres of crystallisation. The excess of silver 
deposited above that required by Faraday’s Law is supposed to be 
due to causes other than electrolysis, since it does not increase with 
the concentration of the silver solution. J. F. 8. 


The Form of Electrolytically Deposited Metals. IV. The 
Deposition of Silver from Solutions of Complex Salts. 
VoutkmarR Kontscniitter (Zeitsch. Elekirochem., 1913, 19, 181—184. 
Compare preceding abstracts)—-The reasons for the compact 
adhesive deposition of silver in the electrolysis of complex solutions 
of silver are discussed in the present paper. It is shown that in the 
first stages of the deposition colloidal silver in the complex silver 
compound is deposited; this is demonstrated by the reddish-violet 
coloration on the cathode, which is the characteristic of the so-called 
“subhaloids.” It is also shown that if a platinum cathode on which 
this deposit has been formed is removed from the electrolyte and 
washed, the blue colour vanishes, but that if such an electrode 
is now placed in a solution of a non-complex silver salt, such as 
silver nitrate, the further deposition is of the same compact form 
characteristic of silver deposited from complex solutions, such as 


KAg(CN)>. 
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It is thought -that this first deposit determines the number and 
position of the crystal centres on which the further deposition 
takes place. It is shown from theoretical grounds and from analogy 
to the results of the addition of foreign metals (see last abstract) 
that the silver salts are also present in the colloidal form in the 
complexes, and that these colloids are determinative of the peculiar 
form of the silver deposition. 

Experiments in confirmation of the author’s views were made 
with complex cyanide, thiosulphate, and ammoniacal solutions. The 
author’s views all confirm the work of Danneel (Zeitsch. Elektrochem., 
1903, 9, 762), Haber (A., 1904, ii, 607, 808), and Bodlander and 
Abegg (A., 1904, ii, 713), which point to the fact that silver deposi- 
tion is not a secondary reaction due to the primary deposition of 


potassium, which then reacts chemically to produce silver. 
J. F. §. 


Variation of Magnetic Susceptibility with Temperature. II. 
Aqueous Solutions. A. E. Oxtiuny (Proc. Camb. Phil. Soe, 1913, 
17, 65—89. Compare A., 1912, ii, 325).—The influence of tempera- 
ture on the magnetic susceptibility of aqueous solutions of ferric 
chloride, ferrous sulphate, and ferric nitrate has been examined. 

On the assumption that the susceptibility is independent of the 
intensity of the magnetic field, and that complex molecular aggre- 
gates containing water of hydration are formed, the composition of 
which varies with the temperature in accordance with van Laar’s 
theory, a formula is deduced for the susceptibility x, which may be 
written in the form y= 4A/#0+B8+C0, where 6 denotes the absolute 
temperature. In the case of dilute solutions, this reduces to the 
simpler form y=A/6+B. The experimental observations are shown 
to be satisfactorily represented by means of these formule, and 
this would seem to indicate that if the Curie-Langevin theory is 
strictly applicable to aggregates, the composition of which is inde- 
pendent of the temperature, the complexity of the aggregates 
present in the aqueous solutions which have been examined varies 


with the temperature in accordance with a linear formula. 
H. M. D. 


Magnetic Double Refraction and Chemical Constitution. 
A. Corron and Henrt Mouton (Ann. Chim. Phys., 1913, [viii], 28, 
209—243).—A résumé of work published in A., 1906, ii, 146; 1907, 
ii, 727; 1908, ii, 745; 1909, ii, 773; 1910, uu, 368 ; 1911, ii, 4; 1912, 

H. W. 


li, 426. 


The Critical Points of Iron. Witotp Brontewski (Compt. rend., 
1913, 156, 699—702).—Using electrolytic iron, the author has 
studied the variation of its thermoelectric force with respect to 
copper and platinum, its electrical resistance, and its dilatation 
with variation in temperature, and curves are given showing these 
variations. He finds three critical points on the curves, one corre- 
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sponding with a-iron, stable below 730°, another with B-iron, stable 
at 950°, and the third with y-iron, stable above 1020°. W. G. 


The Thermoelectric Properties of Some Irreversible Nickel 
and Manganese Steels. SiecrrieD Hivpert and Fritz HERRMANN 
(Zettsch. Elekirochem., 1913, 19, 215—219).—Steels containing 12°6% 
and 27°5% of nickel, and 4°58%, 11°7%, and 20°8% of manganese 
were examined as to their thermoelectric properties after they had 
been subjected to definite temperatures. The steels after treatment 
were made into thermo-couples with either constantan or copper, 
and the two ends subjected to different, but not widely separated, 
temperatures, and the #.M.F'., produced by the temperature differ- 
ence, measured. With the steel containing 27°5% nickel it is shown 
that after subjecting the steel to —75° a difference of 1° between 
the ends of the couple produces an #.M.F. of 21°1 microvolts, 
whereas after cooling to —185° 1° difference gives 7°7 microvolts. 
From this temperature up to 400° the same thermo-electromotive 
force is produced for 1° difference between the ends; after treatment 
at 500° the value rises to 16 microvolts, and at 600° it reaches 
36°4 microvolts. This case is analogous to the behaviour of the 
magnetic properties of this steel when it has been subjected to 
various temperatures (A., 1911, ii, 1057; 1912, ii, 229). Steel with 
12°6% nickel showed similar properties to a very slight extent. 
Steels containing 4°58% and 11°7% manganese, which are strongly 
magnetic, do not show these properties. It is suggested that the 
observed differences in the #.M.F. have their cause in a consider- 


able volume change, which is accompanied by an internal tension, 
and that there is a marked hysteresis of the specific volume. 
a. 7. &. 


The Gas Thermometer as the Basis for High-temperature 
Measurements. Fritz Hennina (Zeitsch. Hlektrochem., 1913, 19, 
185—192).—A theoretical paper in which: the following points, 
relating to the gas thermometer for use at high temperatures, that 
is, up to 1500°, are discussed: (1) Material of which the thermo- 
meter is to be made. (2) Gas with which it is to be filled. (3) Pre- 
cautions to be taken in use. (4) The dead space. (5) Fixed points 
to be used in the calibration of such a thermometer. (6) Subsidiary 
thermometers for controlling temperatures, and for determining 
the temperatures required for the calculation of the necessary 
corrections. It is shown that a platinum iridium vessel is the best 
for this purpose, and that the dead space can conveniently be 
brought down to about 1 cubic centimetre. A platinum-platinum 
rhodium (10% rhodium) thermocouple is recommended as subsidiary 
thermometer for temperatures up to 1100°, for which the formula 
for calculation of the temperature is: 

e= — 310+ 8°048¢ + 0°001727? microvolt. 
Above 1100° to 1600° it can still be used, but the temperature is 
obtained from the formula: ¢=30600log(1°3 + #2 x 10-®)—1590. As 
fixed points for controlling the temperatures, the following melting 
and boiling points are recommended: Naphthalene, b. p. 218°0°; 
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tin, m. p. 231°8°; benzophenone, b. p. 305°9°; cadmium, m. p. 
320°9°; zinc, m. p. 419°4°; sulphur, b. p. 444°5°; antimony, m. p. 
630°; aluminium, m. p. 658°; silver, m. p. 961°; gold, m. p. 1064°; 
copper, m. p. 1084°; nickel, m. p. 1452°; cobalt, m. p. 1490°; and 
palladium, m. p. 1587° 412°, J. F. 8. 


A Simple Method for Maintaining Constant Temperatures 
in the Region of the Room Temperature. Fritz Baur (Zeitsch. 
angew. Chem., 1913, 26, 135).—The action of the gas regulator in 
a thermostat working at the ordinary temperature may be assisted by 
regulating the flow of water by means of a sensitive syphon. For 
this purpose a hole is blown in a piece of glass tubing, which is 
then drawn out at this point, and cut off across the narrow slit. 
The tube is then bent near the end through 360°, so as to form a 
syphon, which is then hung in the full thermostat. J. C. W. 


The Specific Heat of Bismuth Oxide. Orro Hauser and W. 
Srecer (Zeitsch. anorg. Chem., 1913, 80, 1—6).—The specific heat of 
bismuth oxide, Bi,O;, has been determined by heating the oxide, 
enclosed in a silver case, to a temperature of 100—507° in an 
electric furnace, and then rapidly dropping into a copper calori- 
meter enclosed in a vacuum vessel. The values obtained are: 
20—100°, 0°0568 ; 20—312°, 0°0604; 20—503°, 0°0623. 

It has not been found possible to dehydrate bismuth peroxide 
without loss of oxygen. C. H. D. 


Effect of High Pressures on the Physical and Chemical 
Behaviour of Solids. Joan Jonnston and Leason H. Apams 
(Amer. J. Sei., 1913, [iv], 35, 205—253*).—In any discussion of the 
influence of pressure on solid systems, it is necessary to distinguish 
between the effects of uniform pressure and of non-uniform pressure. 
The effects produced by non-uniform compression are in general 
such that the original state of the system is not re-established when 
the pressure is released. Most of the work on the influence of high 
pressures on solids has been carried out under these conditions, and 
it seems probable that many of the apparently contradictory state- 
ments recorded in the literature are due to the disregard of the 
distinction between the two types of compression. 

In general, uniform pressure raises the melting point by an 
amount which seldom exceeds 10° per 1000 atmospheres; its effect 
on solubility is also very slight. Non-uniform pressure, on the 
other hand, always lowers the melting point and raises the solu- 
bility, and by amounts which are many times greater than the 
corresponding variations produced by the application of uniform 
pressure. The actual cause of the phenomena recorded as occurring 
when solid systems are subjected to high pressure is supposed to be 
the local melting produced by non-uniform compression, and on 
the assumption that permanent deformation of a crystalline aggre- 
gate is always conditioned by liquefaction, it is found that the 
pressure required to produce this change at the ordinary tempera- 
ture is well within the bounds of probability. 


* and Zeitsch. anorg. Chem., 1913, 80, 281—334. 
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From an examination of the available data, and in particular of 
the results obtained by Spring, the authors draw several conclu- 
sions with respect to the physical and chemical behaviour of solids 
under high pressures. 

The pressure necessary to produce local melting of crystalline 
aggregates depends mainly on the melting point, the heat of fusion, 
the density of the substance, and the temperature at which the 
compression is applied. Generally speaking, those substances which, 
at a given temperature, require tke largest pressures to weld them, 
are those which have the highest melting points. 

Compression alone will not in general produce crystallisation or 
bring about the transformation of one modification of a substance 
into another. If the conditions are such that the velocity of trans- 
formation is appreciable, it may give rise to such changes in certain 
cases; and if, further, the conditions are such that partial melting 
may occur, then the compression will be followed by a partial 
transformation. 

In regard to chemical reactions between solids, non-uniform 
pressure will also have a much greater effect than uniform pressure. 
In the latter case, the reaction can only occur at the surfaces of 
contact between the solids, whereas the conditions obtaining with 
non-uniform compression will assist the reaction by a renewal of 
the contact surfaces in consequence of local melting and the flowing 
away of the fusion. With reference to the alleged reaction between 
barium sulphate and sodium carbonate and between potassium 
nitrate and sodium acetate, it is pointed out that the methods 
adopted in the examination of the product after compression afford 
no certain information as to the actual condition of the dry 
mixture. 

Apart from the question of the direct influence of pressure on 
reactions between solids, it is probable that the more intimate 
contact which is attained under pressure will result in an increased 
rate of interdiffusion of the substances, and to this extent pressure 
will have an influence on the reaction. The formation of alloys 
may be referred to as a special case of such interaction. Where the 
formation of solid solutions is possible, pressure will have an effect 
by promoting indirectly the rate of diffusion, but there is no 
evidence in the available data to show that compression itself has 
any specific influence on the formation of alloys. H. M. D. 


Fusibility of Natural Fats. Henri Le Cuarevier and (Mile.) 
Cavaianac (Compt. rend., 1913, 156, 589—594).—The authors have 
made a careful study of the temperatures of fusion and solidifica- 
tion of two natural fats, vegetalin and stearin, under varying con- 
ditions, and find that they obey the general laws of change of state 
in that their fusion and solidification is a reversible phenomenon 
the temperature of which can be determined to one-tenth of a 
degree by sufficient experiments. The melting point as rapidly 
determined does not, as a rule, differ by more than a degree from 
the true value; the solidification temperature, however, shows 
greater variation. Foreign substances have a marked effect on the 
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melting point, and these fats exhibit the phenomenon of super- 
fusion. W. G. 


Influence of Chemical Constitution on the Thermal Pro- 
perties of Binary Mixtures. II. Mixtures containing Un- 
symmetrical Constituents. Paut Pascat and Lton NorMAND 
(Bull. Soe. chim., 1913, [iv], 13, 207—216).—The authors have 
examined the melting-point curves of a series of mixtures composed 
of the following pairs of constituents: (1) dibenzyl and benzyl- 
aniline, (2) azobenzene and benzylideneaniline, (3) stilbene and 
benzylideneaniline, (4) benzylideneaniline and _ benzylaniline, 
(5) phenyl benzyl ether and benzylaniline, (6) phenyl benzyl ether 
and dibenzyl, (7) benzylaniline and hydrazobenzene, (8) dibenzyl 
and benzylideneaniline, (9) hydrazobenzene and benzylideneaniline, 
(10) tolane and benzylideneaniline, (11) benzylaniline and azo- 
benzene, (12) benzylaniline and stilbene, and (13) tolane and benzyl- 
aniline. In every case a eutectic mixture was obtained. In the 
first seven cases, in which the constituents of the mixtures have 
either different central atoms or different central linkings, the 
extent of the region of syncrystallisation (defined by the difference 
in percentage of either of the constituents of the mixed crystals 
which form the eutectic mixture) lies between 20% and 40%, whilst 
in the last six cases, in which the constituents of the mixtures 
possess different central linkings and central atoms, it lies between 
40% and 60%, attaining a maximum of 65% in the case of mixtures 
of tolane and benzylaniline. H. W. 


The Fusion Curves of Several Substances. Ernst Aveust 
Brock (Zettsch. physikal. Chem., 1913, 82, 403—438).—A method due 
to Tammann is used for the determination of the equilibrium 
pressure in the melting of the substances: veratrole, p-chloro- 
toluene, p-iodotoluene, p-bromotoluene, anethole, diphenylmethane, 
dichlorobenzene, benzylaniline, thymol, and menthol. It is shown 
that the equilibrium pressure is independent of the proportions of 
crystalline and liquid substance, and a method is given for ascer- 
taining whether the substance under examination is pure. If the 
substance is pure, the equilibrium pressure is constant for ali 
proportions of melted and crystalline substance, but if impure the 
equilibrium pressure increases very rapidly when only a small 
proportion of the substance is melted. The fusion curves of the 
ten substances mentioned above are determined for pressures 
1—3000 kilog. by Tammann’s method, and the temperature read- 
ings compared with those calculated by the Tammann formula: 

t=tp_u, t+ap— bp. 

The agreement is very good, the differences being in every case 
smaller than the mean probable error. The substances examined 
are, according to the Eétvés formula, non-associated when molten, 
and, according to the Tammann theory (this vol., ii, 193), should 
only form one kind of crystals. This statement is confirmed by the 
melting curves obtained. It is, however, temarkable that two of 
these substances, menthol and veratrole, are known to exist in a 
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second unstable form. The fusion curve for benzene is determined 
by means of a series of determinations of pZ' curves at constant 
volume. The method is due to Tammann (A., 1912, ii, 630). The 
curve is determined for pressures up to 3050 kilog., and the tem- 
perature values are found to agree with those calculated by the 
Tammann formula: ¢=5°40+0°0283p»—0°00000196p?, within limits 
of +0°25° and —0°26°, the mean divergence being 0°03°. It is 
shown that the coefficient dp/dt is smaller for the molten substance 
than for the crystalline substance, and that the value increases for 
both with increasing pressure. These two facts are both in accord 
with the Tammann theory (Joc. cit.). The value dp, is not constant 
for the different p7' curves, but increases with increasing tempera- 
ture. It is shown that the quantity of material employed is without 
influence on the p and 7 values of the equilibrium point between 
liquid and crystals, but that the dpr values are smaller at low tem- 
peratures for smaller amounts of material than for larger amounts. 
This is explained by a change in the apparent compressibility of 
the material. The volume change Av,,, at constant temperature 
and constant pressure, in melting is redetermined for benzene. The 
values obtained confirm the Tammann formula (loc. cit.), and are 
also in good agreement with those of Tammann and Cowper (A., 
1910, ii, 20). The fusion curve of Glauber’s salt is determined 
by means of p7' curves, and agrees well with that calculated 
from Tammann’s formula: #=32°6+0°000507p—0°00000055p2. A 
method is described by which impurities may be removed from the 
substances examined. Finally, the relationship between the fusion 
curves of different substances is discussed. It is shown that the 
ratio between the absolute melting points of two substances at the 
same pressure is a constant. This formula is of the same nature 
as that given by Ramsay and Young for the vapour pressures. The 
relationship is examined for twenty pairs of substances up to 
pressures of about 3000 kilog., and for a given pair shown to hold 
very well. The constant varies for different pairs between 0°9733 
for aniline and water, and 1°2240 for diphenylamine and aniline. 
It is further shown that 7,/7,—7’,/7’;=c, where 7, and 7, are 
the melting points at a given pressure for a pair of substances, and 
T’, and 7’, are the melting points of the same substances at a 
second pressure, and ¢ is a constant. The value of ¢ varies from 
zero for the pair benzylaniline, aniline to +0°0060 for aniline, 
water, whilst sodium potassium gives —0:00139, the divergence 
being in all cases well within the experimental error. J. F. 8. 


Molecular Attraction. K. K. Jarvinen (Zeitsch. physikal. Chem., 
1913, 82, 541--574).—-A mathematical paper, in which an attempt 
is made to deduce a formula which shall give the molecular attrac- 
tion. The general form of the Newton Law of Gravitation, 
F=m?k/r”, is made the basis of the calculations. It is found that 
if n=5, 6, or 7, the formula represents in some cases the observed 
conditions, obtained from the heat of vaporisation. In general, the 
value n=6 is better than the other values. A formula is also 
deduced for calculation of the heat of vaporisation, which has the 
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form (C—2°52-—C,)/LB=K=1°63, in which B is the coefficient of 
cubical expansion, 1 the heat of vaporisation, C the molecular 
heat, 2°52 cal., the quantity of heat used up in increasing the 
velocity of the molecules, and 0, the quantity of heat used in intra- 
molecular work. The formule which are deduced from considera- 
tions of the potential of the molecules are used for calculating the 
heat of vaporisation of several substances, and shown to hold 
within 2—3%. J. F. 8. 


The Latent Heat of Vaporisation of Metals. Epmonp van 
AvuBEL (Compt. rend., 1913, 156, 456—457).—The author has calcu- 
lated the constant in Trouton’s Law for the metals mercury, 
cadmium, zine, and bismuth, using the values obtained by Wehnelt 
and Musceleanu (this vol., ii, 23) for their latent heats of vaporisa- 
tion, and finds that they obey the above law. Taking the value 
for this constant as 20, he calculates the boiling point of magnesium 
as 1792°. W. G. 


Mechanism of Evaporation. Reni Marcexin (J. Chim. phys., 
1912, 10, 680—690).—The rate at which the meniscus is lowered 
by evaporation in capillary tubes containing “superheated ” ether 
or carbon disulphide at a constant pressure is measurable by 
cathetometer and stop-watch. The surface layer is cooled by 
evaporation to the temperature at which it is in equilibrium with 
the vapour at the given pressure. The rate at which evaporation 
takes place is therefore governed by the rate at which heat is 
conducted through the glass tube from the thermostat under the 
temperature gradient which establishes itself near the meniscus; 
thus the rate of evaporation, v,=M(7,—T,)/rdL, where M is a 
constant depending on the thickness and heat conductivity of the 
glass, 7, is the temperature of the thermostat, 7', is the temperature 
of the surface layer corresponding with vapour pressure p for the 
given liquid, r is the radius of the tube, d the density of the liquid, 
and ZL its latent heat. 

This formula was verified experimentally, and the same constant 
M was obtained with ether as with carbon disulphide at a variety 
of temperatures and pressures, and also with tubes of different 
bore, but the same thickness of wall. The real rate of evaporation 
is apparently at least ten times as great as the apparent rate in 
these experiments. 

It is deduced from the kinetic hypothesis that in a liquid of 
molecular weight IV and vapour pressure P at temperature 7' 
evaporating into a vapour phase at pressure p, the rate of evapora- 
tion V=a(P—p)/4dx /(3W/RT), where a is a fraction represent- 
ing the proportion of the gaseous molecules which are re-absorbed on 
collision with the liquid surface. 

The highest values of v observed lead to a=1/100 as a minimum, 
but in view of the lowering of the surface temperature in the experi- 
ments @ is probably greater than 1/10. 

The author’s method lends itself to the evaluation of the boiling 
points or vapour pressures of pure liquids. The variation of » 
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with 7' at any constant pressure p being a linear function, the curve 
can be exterpolated to v=0, when 7' becomes the boiling point at 


pressure p. R. J. C. 


Chemical Affinity. VIII. Crystalline Change of the Alkali 
Salts. Jonannes N. Bronstep (Zeitsch. physikal. Chem., 1913, 82, 
621—640. Compare A., 1911, ii, 381, 856; 1912, ii, 736).—A con- 
tinuation of the work contained in the previous papers. The double 
decomposition of various pairs of alkali salts is investigated in the 
present paper. The solution affinity and the affinity of the double 
decomposition are determined. To arrive at these quantities the 
values of the dilution affinity, solubility, and vapour pressure of 
the solutions at the temperature of the experiments must be known. 
These values have been determined in the present work. The 
dilution affinity is calculated from freezing-point measurements for 
sodium chloride, sodium nitrate, sodium chlorate, sodium bromide, 
sodium sulphate, sodium fluoride, potassium iodide, potassium 
fluoride, potassium chlorate, potassium sulphate, potassium nitrate, 
and potassium chloride. From these measurements it is seen that 
work of dilution is generally less for a potassium salt than for the 
corresponding sodium salt. The solubilities of the above-mentioned 
salts at 100° are determined, and the following values obtained in 
grams per 100 grams water: KBr=105°3; NaCl=39°22; NaIl= 
303°4; NaBr=121°'9; NaClO,=204°9; NaNO,=176°3; KC1=56°05 ; 
KI=207°'7; KClO,=57'7; KNO,=244°8 ; Na,SO,=42°19; K,SO,= 
24°1. The vapour pressures of the saturated solutions of the above 
salts at 100° were also determined, and the following values 
obtained: NaCl=561°5 mm.; NaBr=382'9; NaI=174°4; NaF= 
734:0; NaClO,=410°0; NaNO,=4189; Na,SO,=684°7; KCl= 
567°8; KBr=5263; KI=4270; KF=1743; KClO,=6683; 
KNO,=496'0; K,SO,=723°9. From these data the energy change 
in the double decomposition of pairs of the salts mentioned is calcu- 
lated, and the following results obtained: NaF +KCl—+> NaCl+ 
KF —6€&30 cal.; NaF +KBr-> NaBr+ KF -—8520 cal.; NaF+KI 
—> KF+NaI-10150 cal.; NaCl+KBr -> KCl+NaBr—1690 
cal.; NaCl+ KI—> KCl+ NaI —3320 cal.; NaBr+KI-—~> Nal+ 
KBr —1630 cal. ; NaCl+ KNO, —-> NaNO, + KCl— 840 cal. ; NaCl+ 
KCl1O, —> NaClO, + KCl — 2270 cal.; NaCl+4$K,SO,—> 4Na,SO, + 
KCl —340 cal ; NaNO,+ KC1O,—> NaClO, + KNO,—1430 cal. The 
values obtained above by the new method are compared with those 
obtained by the older electrochemical method (loc. cit.), and a very 
good agreement is found between them. In the double decomposi- 
tion between haloids of sodium and potassium, the tendency is, that 
the two elements of lowest atomic weights and those of highest 
atomic weights will combine. J. F. S. 


Fractional Distillation with Steam. L. Gurwitscn (Zeitsch. 
angew. Chem., 1913, 26, 102—103).—From a consideration of the 
formula put forward by Vresvski (A., 1910, ii, 1038) for the 
composition of the vapour given off from a mixture of volatile 
liquids, the author deduces that when the temperature of 
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vaporisation of such a mixture is lowered, the proportion of the 
constituent with the lesser molecular latent heat of vaporisation 
should increase in the vapour phase. The temperature of vaporisa- 
tion is lowered by steam distillation, and, therefore, in the case of a 
mixture of homologues, the proportion of the more volatile con- 
stituents should increase in the distillate. 

The above deduction has been verified by experiments with a 
purified Russian illuminating oil (Meteor oil), consisting of a 
mixture of saturated hydrocarbons and naphthenes. In order to 
avoid dephlegmation, the whole of the distilling flask, together with 
the greater part of the side-tube, was immersed in the oil-bath. 
Instead of passing steam through the flask, water was added to the 
contents, together with numerous pieces of pumice stone, so that 
the surface of contact between the water and the oil should be as 
great as possible. z. 6 PB. 


Triferrocarbide (Cementite), Fe,C. Orro Rurr and Ewa.p 
Gersten (Ber., 1913, 46, 394—400).—Jermilov (J. Russ. Metall. Soc., 
1911, 357—366) has found that the molecular heat of formation of 
triferrocarbide is + 2°27 Cal., whereas the authors have previously 
found it to be —15°l Cal. (A., 1912, ii, 260). In the authors’ 
calculations the only thermochemical datum which had not been 
determined by themselves was the heat of oxidation of ferrous 
oxide to ferroso-ferric oxide (Fe,0,), the value used being that 
due to Le Chatelier. They have consequently redetermined this 
value, and find 28°6+1°8 Cal. as the heat of oxidation of FeO to 
4Fe,0,, which is in fairly good agreement with Le Chatelier’s value, 
25°7 Cal. Using this value, the molecular heats of formation given 
in the previous paper (loc. cit.) are corrected to the following 
values: Fe,O,, 267°1+40°2 Cal.; FeO, 60°441°8 Cal.; Fe,C (from 
a-iron and graphite), —15°3+0°2 Cal. The value for triferrocarbide 
is thus practically unaltered. Jermilov’s value is due to the fact 
that he has taken too high values for the‘molecular heats of 
formation of Fe,O, and FeO. fe 


Heat of Formation of Additive Organic Compounds. I. 
Picrates. Bartroto L. Vanzerrr (Atti R. Accad. Lincei, 1913, [v], 
22, i, 103—109).—The following heats of formation have been 
determined: naphthalene picrate (in two experiments), 1450 cal., 
954 cal. (compare Brénsted, A., 1912, ii, 21); ¢sosafrole picrate, 
4430 cal. (mean of five experiments); eugenol picrate, 5940 cal. ; 
2-methylindole picrate, 2082 cal. R. V. 8. 


Physico-chemical Investigations with Aromatic Stereo- 
isomeric Acids. I. Watrter A. Rorn and RicHarp SToERMER (Ber., 
1913, 46, 260—280).—-The mol. heats of combustion, dissociation 
constants, and solubilities of a number of carefully purified isomeric 
acids have been determined. The general rule indicated by Stoh- 
mann (A., 1892, ii, 153) that the stable acids have the lower heats 
of combustion and smaller dissociation constants, is confirmed. 
Some liquid esters have also been calorifically and optically 
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examined. The results are given in the following table, where 
V min. is the reciprocal of the solubility, that is, the number of 
litres of water required to dissolve 1 Mol. at 25°. 


Heat Dissociation 
of combus- constant 

Substance. . p. tion. x 10~*. V min. 
Cinnamic acid 1041°4 Cal. 3°81 270 
alloCinnamic acid 10481 14°10 175 
Methyleoumaric acid 1162°4 2°07 2120 
Methylcoumarinic acid ......... 1168°6 5°40 <250 
Ethylcoumaric acid 1317°9 2°12 2110 
Ethylcoumarinic acid 1324°4 4°54 333 
Propylcoumaric acid 1472°0 ~ 
Propylcoumarinic acid 1477°9 
*Butylcoumaric acid 1632°4 
*Butyleoumarinic acid ... ..... 1638°8 
z-Amylcoumaric acid ‘ 1791°5 
i-Amylcoumarinic acid ......... 1793°1 
Acetylcoumaric acid 1209°0 
Acetyleoumarinic acid 1213°1 
Piperonylacrylic acid 1068°8 
alloPiperonylacrylic acid 1077°8 
p-Hydroxycinnamic acid j 992°4 
allo-p-Hydroxycinnamic acid 126—127 997°5 
p-Methoxycinnamic acid 170 1164°2 
allo-p-Methoxycinnamic acid 66 1173°6 
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Ethyl methylcoumarinate: b. p. 291—292°5°. Heat of combus- 


tion, 1495°7 Cal. ; Dj? 1°1016; m_ 1°54697 ; mp 155399; mp, 1°57303. 

Methyl ethylcoumarate: b. p. 306—307°. Heat of combustion, 
1491°8 Cal.; Di®” 1:0998; n, 1°56318; nm, 157188; my, 159680; 
Mg 1°6233. 

Methyl] ethylcoumarinate: b. p. 288°5—289°5°. Heat of combus- 
tion, 1496°5 Cal.; Dj®® 1°0981; nm, 1°54724; vp 155431; n, 1°57381. 

The compounds marked with an asterisk are new, and will be 
described in a future paper, whilst the majority of the others are © 
the fruit of Stoermer’s researches (A., 1910, i, 114; 1911, i, 295). 

The “heat values” for particular substituents agree with Stoh- 
mann’s; for example, the heats of combustion of the methyl esters 
are about 173 Cal. higher than those of the free acids. The 
proximity of the substituent to the carboxyl group has a great 
influence on the dissociation constant. Whereas o-methoxybenzoic 
acid has the constant 8°15 x10-5, methyl coumaric acid has the 
value 2°07 x 10-5, and methyl coumarinic acid, 5°4x 10-5. A rela- 
tion is established between the amount of transformation which 
takes place when the stable acid is exposed to ultraviolet light, and 
the ratio of the dissociation constants. When this ratio is smallest 
the transformation is most complete. 

The optical properties of the three esters agree with those of the 
esters of non-substituted cinnamic acids described by Briihl (A., 
1897, ii, 129). The stable forms have the higher densities and 
refractive indices, whilst an ether group in the ortho-position raises 


the specific exaltation slightly and the dispersion considerably. 
J. C. W. 
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Densities at the Critical Point. Maurice Prup’Homme (J. Chim. 
phys., 1912, 10, 636—639).—According to van der Waals’ equation, 
the critical volume should be three times the volume at absolute 
zero, but as is well known, for many substances it assumes a value 
in the neighbourhood of four times. When van der Waals’ 
equation is solved for density it is found that the three roots: 

d,+d,+d,;=m/b=a constant=m/n,b + m/n b+ m/ngb, 
where m is the molecular weight. At the critical point where the 
densities of vapour and liquid become equal, d,=d,. Hence 
2/n,+1/ng=1. This equation has only two solutions in integers, 
namely, n;="3=3 and n,=4, m,=2. 

The first solution is the ordinary one, where V=3b. The second 
solution corresponds with the exceptional cases (formates, methyl 
acetate, fluorobenzene, etc.), where V =46, but it remains to give 
an explanation of the third root, namely, V=2b, the density d, 
being twice the critical density, that is, d,=d,+d,. According to 
Cailletet and Mathias (d,+d,) is a linear function of the tempera- 
ture, whether » is normal or not. Hence, ds is also a linear function 
of the temperature, and in the exceptional cases an infinitesimal 
variation in the temperature corresponds with a variation in ds, 
which is the sum of the variations in d, and dy. 

The author interprets d, as representing the density of the 
surface film separating the liquid from the vapour. At the critical 
point the density in the surface film must be twice the critical 
density for the substances mentioned. R. J. C. 


Pressure, Density, and Expansion of Saturated Water 
Vapour. Konrap W. Juriscu (Zeitsch. physikal. Chem., 1913, 82, 
385—402).—A theoretical mathematical paper, in which the rela- 
tionships of the pressure, density, and expansion are discussed. 

J. F. 8. 


The Influence of Dissociation on the Density of Saturated 
Water Vapour. Konrap W. Juriscn (Zeitsch. physikal. Chem., 
1913, 82, 575—580; see also preceding abstract)—A mathematical 
paper, in which it is shown that the maximum density of water 
vapour lies at 7'=985°. The diminution of density at higher 
temperatures is shown to be due entirely to a dissociation of the 
water vapour; a minimum density lies approximately at 7'=2260°, 
at which point 55°66% is dissociated. J. F. 8. 


The Influence of Dissociation on the Expansion of Saturated 
Water Vapour. Konrap W. Juriscx (Zeitsch. physikal. Chem., 1913, 
82, 581—586; see also preceding abstracts)—A mathematical 
paper, in which it is shown that there is a maximum of the expan- 
sion at 7’=1000° and a minimum at 7=1170°. It is shown that 
this is due entirely to the dissociation, since this is the only volume 
changing function which is operative in the region mentioned (see 
last abstract). J. F. §. 
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The Temperature-coefiicient of the Molecular Surface 
Energy and the Molecular Cohesion. Paut Watpen and 
Ricuarp Swinne (Zeitsch. physikal. Chem., 1913, 82, 271—313. 
Compare A., 1911, ii, 97; 1912, ii, 628)—New determinations of 
the density and surface tension of a number of substances are given 
for temperatures between 20° and 100°. The substances investi- 
gated are: octinene, undecinene, hexa-ethylbenzene, myricyl alcohol, 
the triethyl ester of aconitic acid, diethyl ester of sebacic acid, 
ditsoamy] ester of sebacic acid, l-amyl ester of bromo-n-butyric acid, 
tetrachloroethane, tetrabromoethane, and dichlorobromomethane. 
The specific cohesion, free surface tension, free molecular surface 
energy, and the temperature-coefficients of the free molecular 
surface energy (dMa?/dt) and molecular cohesion, d#,)/dt, were 
calculated. The results obtained in these experiments are compared 
with similar values calculated by other investigators, and it is 
shown: (1) That the coefficients dMa*/dt and d#,/dt increase as 
an homologous series is ascended. (2) That the substitution of 
hydrogen by the ethyl group causes an increase in the coefficients 
for members of the benzene series. (3) For alcohols the coefficient 
dMa*/dt increases very much as the series is ascended. (4) The 
replacement of hydrogen by chlorine, iodine, or bromine causes an 
increase in the coefficients, which is greatest in the case of the iodine 
substitution and least in that of chlorine. 

It is also shown that replacement of oxygen by sulphur causes 
the value dMa*/dt to increase. The replacement of an atom of 
lower atomic weight by one of higher atomic weight causes the 
coefficient dMa*/dt to increase. This is demonstrated in the case 
CCl, - > SiCl,—> SnCl,. For eight of the substances investigated 
the value dH,/dt exceeds the normal value given by Ramsay and 
Shields, and in consequence these substances ought to be regarded 
as dissociated. On the other hand, the Dutoit-Mojoiu vapour pres- 
sure expression (A., 1909, ii, 470) and the Walden expression for 
the value dE,/dt (A., 1908, ii, 1014) point to these liquids being 
normal. The Ramsay-Shields formula for the normal value of 
dH,/dt is discussed, as also is the Guye theory of the dissociation 
in the surface layer. It is shown that the values dMa?/dt and 
dE,/dt are of an additive nature, and from an examination of 
316 substances formule are deduced which give a means of calcu- 
lating these coefficients. The formule for normal liquids are: 


dMa®/dt= —[0°00027(= / A) + 0°0103], 
dE, /dt= —[0°011(3 / A) +1°90], 


where = A is the sum of the square roots of the atomic weights of 
the component atoms. 

The agreement between the values of the coefficients calculated 
by the above formule and those obtained from experimental results 
is, on the whole, good. For elements and halogen derivatives the 
agreement is best; for hydrocarbons a variation of about 12% is 
found in some cases; esters, 6% is about the maximum divergence ; 
oxides, 9% divergence, but the agreement is generally good ; amines, 
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a mean divergence of about 10%, but some amines differ far more 
than this figure. Nitro-compounds, acid amides, nitriles, and 
hydroxy-derivatives are less in accord with the formule. J. F. 8. 


Dimensions of the Surface Energy of Solid Substances. 
Wiiiam J. Jones (Zeitsch. physikal. Chem., 1913, 82, 448—456).— 
The formule used by Ostwald (A., 1900, ii, 730), Hulett (A., 1901, 
ii, 493), and Freundlich for calculating the surface energy of solid 
substances are critically discussed. The author deduces a formula 
from considerations of a thermodynamical reversible process, which 
he applies to the experimental data of Hulett (loc. cit.). The 
formula is given by: 

20] p(1/72—1/7) =RT/M[(n—1)(y1 — ye) — 

n/m —1 loge(1 — y;)/(1— ya) + m/(m—1) . logeys/ Ye), 
in which r, and 7, are the radii of the solid particles which are 
dissolving and being formed in the saturated solution, o the surface 
energy per unit area, p the density of the solid, y,; and y, the 
degrees of dissociation of the solid substance of radii r, and rz in 
the saturated solutions, m is a constant having a value between 
1°36 and 1°55, M is the molecular weight, is the number of ions 
furnished by the salt, and R and T have their usual meanings. The 
. surface energy for gypsum calculates to 1050 ergs. per sq. cm., and 


for barium sulphate the value 1300 ergs. per sq. cm. is obtained. 
J. F. S. 


Method of Determining ‘‘a” of van der Waals’ Equation 
from the Surface Tension. A.tsert P. Matuews (J. Physical 
Chem., 1913, 1'7, 154—161).—The various known methods of com- 
puting @ involve the assumption that 6, the real molecular volume, 
is unaffected by changes of temperature and pressure. The author’s 
method, which is based on the surface-tension formule of Young 
and Eétvés, is independent of any assumption as to the value 
of b. 

Young’s formula, S=rX/3, equates the surface tension to the 
radius of action r of cohesive attraction and the total cohesive 
pressure K. The rival formula, S=3rK/20, due to Rayleigh, is 
rejected by the author because it leads to improbable values of a 
according to his method of treatment. 

van der Waals’ constant a, which expresses the cohesive power, 
may be equated to VM?K, where JN is the number of molecules in 
volume V. Hence, a/V*=M?K/v*, where v is the space occupied 
by a single molecule. At absolute zero, when the molecules are in 
contact, r=v,?. Hence, Sv,i= MK /3v5. 

Now, according to Eétvés’ formula, Sv,i= 2°19(7,—6)/Nt. By 
equating the two values of Sv,' and assuming JW to have the value 
6°21 x 10%, the author deduces that M?K =9°045 x 10-1(T, —6)v,. 
From M?K, a and b can readily be calculated. 

The values of 0, thus calculated for ether, pentane, and isopen- 
tane are shown to be a constant fraction of the critical volumes, 
V./b,=2°074. This figure is very close to the various estimates by 
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van der Waals, and departs considerably from the theoretical value, 
namely, 3. 

The values of M?K calculated by the author for twenty-seven 
substances with the aid of Young’s surface-tension data are very 
similar to the values obtained by the ordinary formula, but in some 
instances differ markedly from these. The new formula is con- 
sidered to give the more accurate values because these exhibit more 
clearly the relationship of cohesion to molecular weight and valency 
deduced by the author. 


Properties of a Liquid Connected with its Surface Tension. 
RicuarD D. Kireman (Proc. Camb. Phil. Soc., 1913, 17. 149—159. 
Compare this vol., ii, 26)—In the previous paper a formula was 
deduced for the surface tension of a liquid on the assumption that 
there is no transition layer at the surface. By substitution of the 
experimentally determined surface tension, the formula may be 
inversely applied to calculate the absolute weight of a molecule. 
From the data for ethyl ether, carbon tetrachloride, methyl formate, 
and benzene, the mean weight of the hydrogen atom, which is 
obtained from the formula, is 1°56x10-*4 gram. This is in good 
agreement with the value 1°61 x 10-4 gram obtained by Rutherford 
from experiments on the a-particle. 

A number of relations have also been obtained connecting the 
surface tension of a liquid with its internal heat of vaporisation, 
compressibility, coefficient of expansion, and other quantities. Some 
of these may be utilised for the detection of association and estima- 
tion of the extent to which association occurs. H. M. D. 


Determination of the Viscosity of Caoutchouc Solutions. 
J. G. Fou (Chem. Weekblad, 1913, 10, 154—174*).—From the results 
of a number of determinations of the viscosity of a specimen of 
caoutchouc from Java, the author makes the following inferences: 
(1) In the determination of relative viscosity the type of visco- 
meter employed has an important influence on the results. (2) The 
diameter of the capillary in Ostwald’s viscometer should not be 
too small. (3) Violent shaking during the making of the solution 
considerably affects the viscosity. (4) There is a remarkable relation 
between the relative viscosity of caoutchouc solutions of similar 
concentration. (5) The viscosity is affected by the length of time 
which has elapsed between the preparation of the solution and the 
determination, especially for solutions of high concentration. 
(6) The relative viscosity of the solutions of the samples examined 
was affected by the temperature, but not the absolute viscosity. 
(7) With concentrated solutions the time of efflux diminishes 
between successive determinations, the greatest difference being 
observed between the first and second reading. 

Details of a method of determining the viscosity of caoutchouc 
solutions are given. ‘A. J. W. 

Relationship between Molecular Weight and Turbulence 
Viscosity Constant. Wattner SorKau (Physikal. Zeitsch., 1913, 
14, 147—152. Compare A., 1911, ii, 793; 1912, ii, 900).—From 

* and Zeitsch. Chem. Ind. Koll., 1913, 12, 131—147. 
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experiments on the hydraulic flow of methyl propionate, propyl 
acetate, and butyl acetate at temperatures between 15° and 40°, it 
is found that the connexion between the time of flow (t), the pres- 
sure (p), and the temperature (#) in the primary stage of turbu- 
lence is expressed by ¢=C'/p®8. ¢0/273. “The value of C for ethyl 
acetate is 114°3, methyl propionate 115°2, propyl acetate 125°8, and 
for butyl acetate 130°2. The constant C appears to be related to 
the molecular weight (1/) by means of the equation C=12°25/ M. 

In the third stage of turbulence, in which under very high pres- 
sures the liquid appears to be projected through the capillary like 
a frictionless, solid, cylindrical column, the time of flow is given by 
t=C’//p, in which C’ is equal to 33°4 for butyl acetate, 34°0 for 
propyl acetate, 346 for ethyl acetate, and 348 for methyl 
propionate. 

The sequence, which is obtained when the esters are arranged 
according to the viscosity constants, is thus seen to be reversed when 
the numbers relating to the primary stage are replaced by those 
characteristic of the third stage. H. M. D. 


The Adsorptive Power of the Hydroxides of Silicon, Alu- 
minium, and Iron. VI. Paut Rouwanp (Zeitsch. anorg. Chem., 1913, 
80, 174-—-175. Compare A., 1912, ii, 1145).—The colloids of clay 
have very little adsorptive power for azo-dyes, and the colouring 
matter of unknown constitution which is present in the waste water 
from sulphite cellulose is not adsorbed. C. H. D. 


Adsorption. VIII. Adsorption by Starch in Mixed Solu- 
tions. Apam V. Rakovski (J. Russ. Phys. Chem. Soc., 1913, 45, 
7—12. Compare this vol., ii, 114)—The author has investigated 
the adsorption by starch of alkali in presence of salts and of two 
alkalis simultaneously. 

Potassium and sodium salts of organic and inorganic acids cause 
considerable increase in the amount of sodium hydroxide adsorbed 
by starch, the carbonates being appreciably less effective than the 
other salts; the extent of the adsorption increases continuously with 
the concentration of the salt. The adsorption of the large propor- 
tions of alkali thus occurring is not accompanied by appreciable 
gelatinisation of the starch. 

Barium salts exert a similar influence on the adsorption of barium 
hydroxide by starch, but the small amount of ammonium hydroxide 
adsorbed by starch is scarcely affected by the presence of ammonium 
salts. A more complicated course is followed by the adsorption when 
the hydroxide and salt possess dissimilar cations. The systems 
NaOH + 4BaCl, and $Ba(OH),+ NaCl give identical results. 

With the system Ba(OH),+ NaOH both alkalis are adsorbed, the 
former to a higher and the latter to a lower extent than when 
present alone, so that the adsorption of barium ions is raised and 
that of sodium ions diminished by excess of hydroxy] ions. 

Ammonium hydroxide is practically without influence on the 
adsorption of sodium or barium hydroxide, T. H. P. 
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Adsorption. IX. Adsorption and Hydrolysis. Apam V. 
Rakovski (J. Russ. Phys. Chem. Soc., 1913, 45, 13—21).—The 
assumption is made that the action of alkali on starch yields 
“starchates”’ or chemical compounds analogous to alkoxides and 
sucrates. Since starch adsorbs both alkali and water simultaneously, 
in the solid phase hydrolytic decomposition of the starchate would 
occur, these changes being represented by the equation: 

AmH+MOH = AmM+H,0, 
where AmH indicates starch and AmM the starchate. 

If the initial concentration of the alkali is a milli-equivalents in 
volume v, and the weight of starch m grams or 1000m/162°08n or 
N milli-equivalents, and if, further, after the establishment of 
equilibrium, there are present x milli-equivalents of starchate, VW —z 
of free starch and a—~z of free alkali, then 2/(V—2)(a—z)=k, 
should give constant values. The-index » of the constant represents 
the number of C,H,,O,; groups present in the given starchate per 
equivalent of metal. 

With potato and St. Vincent and Bermuda arrowroot starches 
constant values are obtained with lithium, sodium, and potassium 
hydroxides for k, if m=3. Im the case of starches with small 
granules, such as rice starch, the constancy is less satisfactory, and 
with wheat starch constant values are obtained for k, The 
starchates formed by the two latter starches hence differ in type 
from those given by potato and arrowroot starches. 

With barium, strontium, and calcium hydroxides, less concordant 
numbers are obtained, but these are in fairly good agreement with 
the value n=1. 

The constancy of the values of k, the negligible influence of 
change of temperature on the adsorption of alkali hydroxides by 
starch, and the intensification of the adsorption in presence of salts 
(compare preceding abstract), render highly probable the existence 
of starchates. a. 0.3 


Influence of the Geometric Form of Solids on the Chemical 
Reactions which they Undergo. G. Resout (Compt. rend., 1913, 
156, 548—550. Compare ibid., 1912, 155, 1227).—The author has 
measured any change of rate of attack of a gas on a solid, by varying 
the curvature of the solid, in such cases as the action of iodine vapour 
on silver, and finds that, either at the ordinary pressure or under 
reduced pressure, the action of the gas on the solid is most rapid at 
those points where the mean curvature is the greatest, and explains 
the phenomenon on the grounds of capillarity, the gaseous concen- 
tration being greatest at the points where the radius of curvature 
is least. W. G. 

Capillary Phenomena in Gases. Extension of Laplace’s 
Formula to the Contact Solid-gas. G. Resout (Compt. rend., 
1913, 156, 688—691).—-Working with copper cylinders of different 
diameter, subjected to the gas from vulcanised caoutchouc, the 
author shows that the amount of copper compound formed is given 
by af1=b/2R+c¢, where g is the thickness of the layer of copper 
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compound formed, # the radius of the cylinder, and a, b, c three 
constants varying slightly with the pressure of the vapour. Assum- 
ing that there is an increase in the concentration of the gas at the 
surface of the metal, he obtains ag=k/T +c, where I is the concen- 
tration of the reacting gas, which is thus a linear function of 1/R; 
thus there is at each point of the surface of separation of solid-gas 
an excess of pressure proportional to the mean curvature, and so 
Laplace’s formula holds good for such cases. W. G. 


The Differential Tonometry of Solutions and the Theory 
of Arrhenius. Everne Fouarp (Compt. rend., 1913, 156, 622—625. 
Compare A., 1911, ii, 267, 1071; 1912, ii, 436)—A photograph and 
description is given of a tonometer, in which the author has made 
determinations on equimolecular solutions of potassium chloride and 
sucrose, and has obtained results which are in agreement with his 
measurements of osmotic pressure (Joc. cit.), and thus opposed to 
the ionic theory of solution. W. G. 


[Stratified Systems.] Rarnart E. Lissecane (Zeitsch. Chem. 
Ind. Kolloide, 1913, 12, 74—77).—It is shown that the experiments 
described by Hatschek (A., 1912, ii, 439) cannot be accepted as 
disproving Ostwald’s view that the formation of stratified layers of 
insoluble substances as a result of slow diffusion in jellies is due to 
the intervention of supersaturation phenomena. 

The slow interaction of copper nitrate and sodium carbonate, 
which occurs when silicic acid jellies containing the two substances 
are brought into contact, has been found to give rise to irregularly 
stratified precipitation layers of basic copper carbonate, the structure 


of which resembles closely that shown by certain malachites. 
H. M. D. 


New Apparatus for Quantitative Dialysis. A! Gotoperz 
(Chem. Zeit., 1913, 3'7, 259—260).—In order to dialyse a substance 
exhaustively, using a small volume of water, the material is 
enclosed in a suitable membrane, which is so placed in a modified 
Soxhlet apparatus that it presents as large a surface as possible 
to the water. Should it not be advisable to heat the product above 
50° a capillary tube may be attached and ebullition maintained 
under reduced pressure. J. C. W. 


Influence of Chemical Constitution on the Thermal Pro- 
perties of Binary Mixtures. I. Pavut Pascat and Lion Normanp 
(Bull. Soe. chim., 1913, [iv], 13, 151—161).—This is the first of a 
series of papers in which the authors propose to deal with binary 
mixtures of compounds of the type R—-a—-8*R’, where R and R’ are 
aromatic nuclei and a and B may be °CH,", *CH:-, -Ci, -NH->, -N:, or 
‘O-. Such investigations have been made already by Beck (A., 
1904, ii, 646) and by Bruni (A., 1912, ii, 1043). The authors 
propose to ascertain (1) whether “ mixed crystals” are formed, and, 
if so, over what range of temperature, and (2) what relationship 
exists between the structures of the two components and the 
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property of simultaneous crystallisation. The mixtures now 
examined are: (1) stilbene with (a) dibenzyl, (0) tolane, (c) azo- 
benzene, (d) hydrazobenzene; (2) tolane with (a) dibenzyl, (6) azo- 
benzene, (c) hydrazobenzene ; (3) dibenzyl with (a) hydrazobenzene, 
(5) azobenzene; and (4) azobenzene with hydrazobenzene. Tables 
and graphs showing the fusion curves of these mixtures are given. 
They show that compounds of the type R-a—-a—-R taken two at a 
time give a continuous series of mixed crystals, and are probably 
strictly isomorphous, although there are shades in this isomorphism, 
thus: in the case of a binary mixture of two compounds having the 
same multivalent central atoms, or the same central linkings, the 
fusion curve generally shows no minimal point, whilst a minimal 
point develops more and more clearly as differences in the two 
constitutional characters mentioned become more noticeable, and 
is most marked in a mixture of hydrazobenzene, NHPh:NHPh, and 
tolane, CPhiCPh. Further, hydrazobenzene shows an unforeseen 
tendency to produce minimal points on the curves, possibly owing 
to the ease with which its -N: atoms may become quinquevalent. 


Chemical and Crystal Molecules. Evarar 8. Feporoy (Zei(/sch. 
Kryst. Min., 1913, 52, 22—43).—Several examples are quoted from 
the author’s tables (A., 1912, ii, 772). In considering the symmetry 
relations of the chemical molecule the arrangement of the peri- 
pherically piaced radicles must be taken into account in addition 
to the nucleus itself. As a rule, the symmetry relations shown by 
the crystal cannot be expressed by the chemical molecule alone, and 
two or more of these must be united to form the crystal molecule. 

L. J. S. 


Formation of Crystal Faces. A. Bertrnoup (J. Chim. phys., 
1912, 10, 624—635).—-According to Curie, crystals take the habit 
which gives them the minimum of superficial energy, so that the 
relative areas of the faces depend on their capillary constants. A 
crystal departing from the equilibrium shape when placed in a 
solution of suitable strength should dissolve from some faces and 
grow on others. 

Actually the differences of solubility in crystals are so minute as 
to be without influence on their crystalline habit in comparison 
with the effect of different rates of crystallisation along different 
axes. Taking the surface energy of two faces of a crystal in its 
normal habit as of the order 100 and 800 ergs per sq. cm. respec- 
‘tively (Hulett), the author calculates that even in crystals depart- 
ing very considerably from the normal habit an appreciable differ- 
ence in solubility can only arise when the dimensions are micro- 
scopic. Surface energy might come into play in extreme cases, as, 
for example, in preventing a substance from crystallising in thin 
plates when normally it crystallises in slender needles. 

The main factors which influence crystalline habit are the internai 
structure of the crystals and the degree of supersaturation and the 
nature of the concentration and other currents in the solution 
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during deposition. According to Noyes and Whitney (1897), the 
dissolution of a crystal is governed by the rate of diffusion of the 
dissolved molecules across the zone of falling concentration which, 
being replenished instantaneously from the crystal, remains satur- 
ated on one side. Le Blanc has applied this theory to the reverse 
process of crystallisation. The author agrees with Wagner that 
Le Blanc’s theory fails to account for the varying rates of crystal 
growth on different faces. Wagner suggests that the thickness 6 of 
the diffusion zone varies from one face to another, but 5 being at 
least 0°03 mm. with the most violent agitation (Brunner), is not 
likely to be influenced by forces of molecular magnitude at the 
crystal surface. 

The rate at which equilibrium tends to establish itself between 
a given area of crystal surface S and the solution is proportional to 
the difference in the concentration of the saturated solution cy and 
the solution in immediate contact with the crystal c’. Thus, 
dz|dt=kS(e' —¢))=SD(e—¢y)/(6+-D/k), where k is the velocity 
constant of crystallisation of the given surface, D the diffusion 
constant, and ¢ the mean concentration in the diffusion zone. This 
formula reduces to that of Noyes and Whitney when D/k is very 
small in comparison with 5, that is, when the solution is absolutely 
still. The more nearly this condition is attained in practice the 
more nearly the crystal faces approximate to equal rates of growth, 
and facets may then appear which are not seen when the solution 


has been agitated. R. J. C. 


Chemical Analogies of Substances Showing a Crystallo- 
graphic Relation to Potassium Sulphate. FEverar 8. Feporov 
(Zeitsch. Kryst. Min., 1913, 52, 11—21).—A variety of substances of 
the hypohexagonal type having nearly the same symbols as potass- 
ium sulphate fall together in the author’s tables (A., 1912, 11, 772), 
for example, SO,K,, BeF,(NH,)., HgBr,Cs,, ZnCl, K,, CuCl,(NMe,)o, 
etc. These exhibit the same type of chemical formula (although 
the numbérs of atoms and the valencies differ); and they are 
described as isotectonic substances, and their crystals as isogonal. 


L. J. &. 


Efflorescence of Crystals under Water. Morris Fort (Chem. 
News, 1913, 107, 86).—If slightly effloresced crystals of sodium 
sulphite, Na,SO,,7H,O, are placed in an excess of water in a test- 
tube, the opaque outer crust dissolves, and the crystals become clean 
and bright. On gently warming, the crystals rapidly become opaque 
and powdered in appearance, and analysis shows them to have 
effloresced to a considerable extent. The author considers that the 
best explanation is that dehydration of the crystals, due to rise in 


temperature, takes place faster than solution can be effected. 
T. 6. P. 


Liquid Crystals of Ammonium Oleate. A. Mutopzigrsovsk1 
(Zeitsch. Kryst. Min., 1913, 52, 1—10).—The so-called liquid crystals 
of ammonium oleate may be obtained by the evaporation at the 
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ordinary temperature of a solution in water and alcohol. They are 
only formed in the presence of water or at a sufficiently high tem- 
perature, and by the addition of more water they exhibit myelin 
forms. The conclusion is drawn that the structure observed is of 
the nature of an emulsion rather than that of liquid crystals 
(compare A., 1912, ii, 109). L. J. 8. 


Nature of the Electrical Synthesis of Colloids. Cari 
Benepicks (Koll. Chem. Bethefte, 1913, 4, 229—260. Cvmpare 
Kutscherov, A., 1912, ii, 1148; Benedicks, this vol., ii, 99).—The 
micro-structural changes which are exhibited by the surfaces of the 
electrodes after electrical disintegration have been investigated with 
the object of throwing light on the nature of the disintegration 
process. The apparatus employed was practically identical with 
that described by Svedberg, ethyl ether being used as dispersive 
medium, and the current passed between electrodes of various metals 
and alloys. 

The results obtained indicate that the process is essentially 
thermo-mechanical. When the conditions are such that are discharge 
takes place for a very short time interval, as may easily be arranged 
if the current is furnished by an induction coil and a Leyden jar 
is placed in parallel with the discharge gap, it is found that the 
surfaces of the electrodes exhibit well-formed, eruptive craters, 
which are attributed to the melting of the metal under the influence 
of the discharge. When the discharge ceases, the surrounding 
liquid comes in contact with the hot metal, and this is supposed 
to be directly responsible for the disintegration of the electrodes. 
In support of this view it has been found that exactly similar 
crater-like structures can be obtained when a gentle current of hot 
air is allowed to impinge on the surface of a highly viscous 
substance, such as asphalt. 

In accordance with the thermo-mechanical nature of the process, 
the most important factors in connexion with the electrical disin- 
tegration process are the latent heat of liquefaction and the thermal 
conductivity of the disintegrating metal. 

Ultra-microscopic observations, made with the colloidal metal 
solutions obtained by Svedberg’s method, have shown that the 
particles are spherical, the diameter varying over a wide range with 
an upper limit of about 5p. H. M. D. 

[Preparation of a Dispersoid Solution of any Substance. | 
P. P. von Weimarn (Koll. Chem. Beihefie, 1913, 4, 175—194).—A 
theoretical paper in which the author discusses the conditions under 
which it is possible to obtain any substance in the form of a 
dispersoid solution. H. M. D. 


Physical Properties of Colloidal Solutions. Joser FRANK 
(Koll. Chem. Beihefte, 1913, 4, 195—-228).—Measurements have been 
made of the volume changes which accompany the absorption of 
water by colloids, of the heat of liquefaction, and the coefficient 
expansion of various colloids, and also of the viscosity of certain 
colloidal solutions. 

The absorption of water by gelatin or starch and of colophony 
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by oil of turpentine is attended by contraction, the magnitude of 
which, when referred to unit volume of the gelatin, starch, or oil of 
turpentine, is independent of the composition of the mixture. The 
transition from the solid to the liquid state shows no appreciable 
absorption of heat according to experiments with colophony, 
mixtures of colophony and oil of turpentine, and mixtures of gelatin 
and water. The coefficient of expansion of gelatin—water mixtures 
increases with rise of temperature to a maximum, afterwards falling 
to a minimum, and at still higher temperatures increasing again. 
The maxima and minima become more sharply defined as the pro- 
portion of gelatin in the mixture increases, and at the same time 
the temperatures at which they occur are found to rise. In the 
case of colophony and its mixtures with oil of turpentine, the 
coefficient of expansion rises with the temperature, at first quickly, 
then more slowly, and later again more rapidly. As the proportion 
of oil of turpentine in the mixture increases, the coefficient of 
expansion becomes greater, but the rate at which the coefficient 
increases with temperature becomes less. 

From the examination of a large number of colloidal solutions of 
dyes, dissolved in water and alcohol, it has been found that the 
effect of the dye on the viscosity is in general greater for alcoholic 
than for aqueous solutions. The viscosity of solutions of malachite- 
green and safranine was found to vary with time. H. M. D. 


Thermo-chemical Researches on Solution and _ their 
Bearing on Theoretical Considerations concerning the Rela- 
tions between the Chemical Properties of Solutions. NucoLas 
A. Kotosovski (J. Russ. Phys. Chem. Soc., 1913, 45, 22—52.* Com- 
pare this vol., ii, 22).—-On the assumption that the change of any 
property for mixtures or chemical compounds is an external mani- 
festation of the action of chemical affinity, it may be asserted that, 
in the case of aqueous solutions of electrolytes, the divergence of 
any property from the mean of those of the solvent and solute is a 
consequence of the formation of hydrates. Assuming, further, the 
formation of hydrates of the ions, all such divergences must neces- 
sarily follow an additive law. 

In order to ascertain the limits of applicability and a measure 
of the general character of this proposition, the author examines 
the relations between the values obtained, for various salts, of: 
(1) the lowering (V) of the coefficient of distribution of acetic acid 
between water and ether under the influence of 1 gram-equivalent 
of dissolved salt (compare A., 1911, ii, 591, 705); (2) the change 
(V’) in the temperature of separation of an aqueous solution of 
isobutyric acid produced by a half gram-equivalent of dissolved salt 
(compare Smirnov, A., 1907, ii, 334); (3) the change (V”) in the 
absorbability of carbon dioxide by water caused by one gram- 
equivalent of dissolved salt (compare Setschenov, A., 1875, 864, 
1159; J. Russ. Phys. Chem. Soc., 1886, 18, and 1887, 19). The con- 
stancy exhibited by the two ratios, V//V=K’' and V"/V=K", is 
regarded as evidence of the chemical nature of these properties. 

* and Bull. Acad. roy. Belg., 1918, 836—67. 
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With other properties, such as density, capillarity, etc., no such 
simple relations were obtained. 

Measurements have been made of the heats of solution and 
specific heats of sodium and potassium chlorides and nitrates in 
water and in various mixtures of water and ethyl alcohol. In each 
of these solvents the differences between the heats of solution of 
(1) sodium and potassium nitrates, and (2) sodium and potassium 
chlorides are very nearly equal, Approximate equality is also 
exhibited between the differences for (1) potassium chloride and 
nitrate, and (2) sodium chloride and nitrate. T. H. F. 


Influence of Temperature on the Velocity of Chemical 
Reactions. A. Bertnoup (J. Chim. phys., 1912, 10, 573—597).— 
According to Arrhenius’ theory, the “active part” in chemical 
change is formed reversibly in accordance with van’t Hoff’s equation 
for static equilibrium. The active part is supposed to be trans- 
formed chemically at a definite rate in accordance with the law of 
mass action. If &/ is the rate of formation of the active part and 
k" of the reverse action, and k the rate of chemical transformation 
of the active part, the concentration C’ of the latter is proportional 
to k//(k+k"). It is not permissible to assume with Arrhenius that 
k is independent of temperature. 

The modification of Arrhenius’ theory put forward by Trautz 
(A., 1911, ii, 381), in which the active part consists of molecules 
undergoing a preliminary dissociation, is open to a similar objection, 
as also is the additive compound hypothesis. According to Gold- 
schmidt (A., 1909, ii, 390), only those molecules react the velocity 
of which exceeds a certain minimum. The author proposes a modi- 
fication of this theory, in which velocity is replaced by “energy 
of internal atomic vibration.” Those molecules the atoms of which 
are in an unstable configuration or are vibrating beyond a certain 
critical amplitude constitute the “active part.’ In gaseous actions 
other than intramolecular actions, it is necessary to assume that 
transient additive compounds are formed which are dissociated 
again into the original constituents or into new constituents accord- 
ing to their content of energy or their configuration. 

The ordinary temperature-equation is modified by the addition 
of a new factor, f(7'), and thus becomes logk!/k” =A /7T'+ B/logT' + 
CT+D+f(7). The new term /(7') is intended to take account of 
the effect on & of various factors, such as the increase in the propor- 
tion of active molecules exceeding the critical energy, the increase 
in the average energy of the molecules which exceed the critical 
energy, and, in the case of solutions, the viscosity. In practice, 
f(T) is usually negligible in comparison with experimental errors. 

R. J. C. 


Action of Low Temperatures on Explosives, ANnpri Kiine 
and DanirL FLorentin (Compt. rend., 1913, 156, 694—696).—A study 
of the influence of cooling on the sensitiveness of different explo- 
sives, and the force and rate of their explosions, comparison being 
made between results obtained at the ordinary temperature and 
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at —190° (liquid nitrogen). The sensitiveness to percussion is 
considerably diminished at low temperatures, the cooling effect 
being shown both by the detonator and the explosive itself. The 
force of the explosion does not appear to be diminished by cooling, 
providing that the percussion is sufficiently powerful to produce 
total deflagration of the explosive. When detonation occurs, the 
propagation of the explosion wave is not affected by cooling. 


W. G. 


The Oxidation of Complex Cobalto-organic Compounds 
H. Couin and A. SEvEonat (Compt. rend., 1913, 156, 625—627).—A 
study of the rate of oxidation of solutions containing a cobalt salt 
and either glycerol or lactic acid, to which an excess of alkali 
hydroxide has been added, the amount of oxygen fixed by the 
cobalt in a given time being determined. The reaction is uni- 
molecular, and the value of the constant K is independent of the 
concentration of the cobalt salt, but decreases rapidly with increase 
in concentration of the alkali. The author considers that the 
mechanism of the oxidation is similar to that in the case of the 
cobaltocyanides (compare Manchot and Herzog, A., 1901, ii, 549). 

W. G. 


Velocity of the Reaction between Sodium Thiosulphate 
and Sodium Bromoacetate. Srreius Krapivin (Zevtsch. physikal. 
Chem., 1913, 82, 439—447).—The velocity of the reaction between 
sodium thiosulphate and sodium bromoacetate is determined by the 
same method as that employed for determining the velocity between 
sodium thiosulphate and chloroacetate (A., 1912, ii, 926). The 
reaction is bimolecular, the velocity constant depending on the 
concentration; for 0°25N-solutions #=1°605; 0°05N-solutions 
k=0°697, and for 0°01N-solutions k=0°456. Doubling the concen- 
tration of either the bromoacetate or the thiosulphate brings about 
the same change in the velocity constant. The addition of 0°01N- 
sodium bromide, sodium iodide, sodium nitrate, or sodium sulphate 
effects the velocity constant to the same extent as the addition 
of the same quantity of either sodium thiosulphate or sodium 
bromoacetate. The addition of alcohol to the reaction mixture 
causes an increase in the velocity constant. J. F. 8. 


Hydrolysis of Metallic Alkyl Sulphates. Grorcr A. Linnart 
(Amer. J. Sct., 1913, [iv], 35, 283—289. Compare A., 1912, ii, 927). 
—The rate of saponification of sodium ethyl sulphate by sodium 
hydroxide and of barium methyl sulphate and strontium methyl 
sulphate by barium hydroxide has been examined in aqueous 
solution at 60°. The data indicate that the reaction proceeds in all 
three cases in accordance with the equation for a bimolecular 
change. This result differs completely from that obtained in similar 
experiments by Kremann (A., 1910, ii, 596), and the author draws 
the conclusion that Kremann’s data are untrustworthy, and that 
the interpretation of the results is consequently without foundation. 

H. M. D. 
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Re-investigation of the Velocity of Sugar Hydrolys‘s. II 
The Rdle of Water. Martin A. Rosanorr and H, M. Porrer 
(J. Amer. Chem. Soc., 1913, 35, 248 —258).—In an earlier paper (A., 
1912, ii, 34) it was shown that the hydrolysis of sucrose is a strictly 
unimolecular reaction. 

Various explanations, including those of Cohen (A., 1897, ii, 
484) and Arrhenius (A., 1899, ii, 359), have been offered for the 
fact that the velocity of hydrolysis of sucrose is a function of the 
initial concentration, but it is now shown that none of these is 
adequate. A new theory is therefore proposed, which states that 
water plays a double réle in the reaction: (1) it takes part in the 
reaction, and contributes to its velocity in accordance with the law 
of mass-action, and (2) it acts as a negative catalyst by its disso- 
ciating power. In accordance with this view, the mechanism of 
sucrose hydrolysis appears to depend on the existence of a molecular 
complex, the concentration of which determines the velocity of the 
reaction. Water retards the reaction by dissociating this complex. 


Action of Neutral Salts on Bleaching Solution. Sypnery H. 
Hicarns (J. Soc. Dyers, 1913, 29, 85—89).—See P., 1912, 28. 130. 
H. M. D. 


Neutral Salt Reactions. II. A Double Neutral Salt Re- 
action and the Action of Glauber’s Salt on Wool. Morris 
Fort (J. Soc. Dyrs, 1913, 29, 80—85. Compare A., 1912, ii, 1047). 
—According to the views brought forward in the previous paper, 
salts which do not give an alkaline reaction with litmus or alizarin 
should exhibit alkalinity when more strongly acid indicators are 
added to the boiling solutions. In support of this it has been 
found that a hot solution of sodium chloride, which is inactive 
towards alizarin, gives a feeble alkaline reaction with nitroalizarin 
and a distinctly alkaline reaction with dinitroanthrachrysone 
sulphonic acid. 

Although no alkalinity is indicated on the addition of alizarin 
to boiling solutions of either sodium chloride or calcium sulphate, 
yet when the solutions are mixed, an alkaline reaction is immedi- 
ately developed. This is attributed to double decomposition, sodium 
sulphate being formed in sufficient quantity to give the alizarin 
reaction. 

The action of aqueous solutions of sodium sulphate on wool 
has been investigated with reference to its tensile strength and 
dyeing properties, and the results are supposed to show that the 
basic properties of wool enable it to react with sodium sulphate in 
boiling solution in much the same way as other organic bases. 
Neutral salt reactions are considered to play a part in other 
technical processes and also in physiological changes. H. M. D. 


Colour Changes Among Dyes of the Triphenylmethane 
Series as Influenced by the Hydrogen Ion Concentration of 
Acids of Different Dissociation Constants. Henry C. BIppLe 
(J. Amer. Chem. Soc., 1913, 35, 273—281. Compare A., 1912, i, 296; 
ii, 1048).—A study of the conversion of the benzenoid forms of 
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certain dyes of the triphenylmethane series into the quinonoid 
forms by acids of different dissociation constants has shown that 
there is a marked similarity between the action of the acids in 
this case and their catalysing influence in the case of the cinchona 
alkaloids. 

The rate of development of colour in a solution of magenta in 
sulphurous acid to which a little formaldehyde has been added 
increases in equivalent solutions with acids of decreasing dissocia- 
tion constant, and is retarded by acids of increasing dissociation 
constant. The reaction forms a useful lecture experiment for demon- 
strating the accelerating catalytic action of the slightly dissociated 
organic acids and the inhibiting action of the highly ionised mineral 
acids. The velocity of the reaction appears also to increase with the 
molecular concentration of an organic acid. 

The action of excess of an acid on a rosaniline dye or its carbinol 
base leads to an equilibrium between the coloured and colourless 
forms which is largely dependent on the concentration of the 
hydxogen ions of the acid. The velocity of the reaction in the case 
of methyl-violet with acetic or chloroacetic acid seems to increase 
with the decreasing dissociation constant of the acid. E. G. 


Xanthic Acid and the Kinetics of its Decomposition. 
Hans von Hatpan and ALEXANDER KirscuH (Zeitsch. physikal. Chem., 
1913, 82, 325—360).—-Xanthic acid usually decomposes violently in 
several minutes after preparation. It is shown that this is due to 
autocatalysis, in which the alcohol, formed as a product of the 
decomposition, is the catalyst. The authors show that if xanthic 
acid is intimately mixed with phosphoric oxide it becomes stable, 
and can be kept for weeks. The rate of decomposition of the acid 
is determined in solutions in benzene, chloroform, carbon disulphide, 
light petroleum (b. p. 65—80°), ether, nitrobenzene, acetone, and 
alcohol at temperatures 0°, 4°7°, 25°, 45°, 65°, and 80°. The course 
of the reaction is followed by titrating portions of the solution 
with a standard iodine solution when the undecomposed acid can 
be estimated according to the equation: 

I, + 20Et-CS-SH = 2HI + OEt-C8S:S-CS-OEt. 

The velocity of decomposition, in solutions where the decomposi- 
tion is rapid, is in accordance with a reaction of the unimolecular 
type, but for those solutions in which the reaction is relatively slow 
the constant, calculated by the equation for unimolecular reactions, 
gradually increases, thus pointing to an autocatalysis. The velocity 
constant varies enormously in the different solvents; thus, if at 25° 
the constant for ethyl alcohol is 1,000,000, acetone gives 25,980, 
ether 485, nitrobenzene 315, benzene 5°15, chloroform 3°64, light 
petroleum 1°50, and carbon disulphide 1°0. It is shown that there is 
no connexion between the dielectric constants of the solvents and the 
velocity of the reactions. The effect of adding quantities of various 
substances to the various solutions is also investigated. The addi- 
tion of alcohol to the benzene solutions causes an increase in the 
velocity of the reaction. The addition of many other substances 
causes a similar increase; thus the constant for a pure benzene 
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solution at 25° is 0°0000068 for a 0°01 normal solution of xanthic 
acid ; if the following substances are added in quantities sufficient 
to form a 0°2 normal solution, the following values are obtained: 
methyl alcohol, 0°0028; ethyl alcohol, 0°0036; propyl alcohol, 
0°0023; acetic acid, 0°00021; acetone, 0°000075; tribromophenol, 
0°000015; triphenylearbinol, 0°000031. In ethereal solution 
sulphuric acid causes a considerable increase in the velocity, whereas 
acetic acid and hydrochloric acid increase it to the same extent, 
which is, however, much less than with sulphuric acid. The tem- 
perature-coefficient of the reaction is much smaller than that usual 
for unimolecular reactions; it conforms well with the formula of 
Arrhenius. The molecular weight of xanthic acid was determined 
in solutions of benzene and carbon disulphide, and shown to be 
normal. J. F. S. 


Structure of Some of the Elements. Hawxswortn CoLtins 
(Chem. News, 1913, 107, 99—100).—Refoerence is made to the 
advertisement columns of Mature and Chem. News, 1906. for priority 
of the idea that “the acidity or non-metallic nature of an element 
is always due to a pair or pairs of electro-positive forces, each pair 
emanating from a portion of the element” of mass 4. Eleven pairs 
of elements are cited, differing in mass by four units and in valency 
by two units, such as phosphorus and aluminium, aluminium and 
sodium, etc. The combination of oxygen and helium to form neon 
is cited in support of these views of atomic structure. F. 8. 


Twentieth Annual Report of the Committee on Atomic 
Weights. Determinations published during 1912. Frank 
W. CrarKkeE (J. Amer. Chem. Soc., 1913, 35, 227—235).—A summarv 
of the atomic-weight investigations carried out during 1912 and 
the results obtained. E. G. 


A New Source of Error in the Determination of Atomic 
Weights. Icit1io Guarescni (Atti R. Accad. Sci. Torino, 1913, 48, 
128—131).—Applying his reaction for the detection of bromine 
(A., 1912, ii, 989, and this vol., ii, 333), the author has been unable 
to find chlorides which do not contain bromides, or chlorates or 
iodates free from bromates. From preliminary colorimetric deter- 
minations jit is probable that even the purest potassium chlorate 
contains bromate to the extent of one or two parts in ten thousand. 
This would be enough to cause perceptible error in atomic weights 
involving an analysis of these substances. R. V. 8. 


The Development of Avogadro’s Theory. Cart Grape (J. pr. 
Chem., 1913, [ii], 8'7, 145—208).—Historical. The author traces the 
position and development of the above theory from the time of its 
advancement in 1811 until its general acceptance more than fifty 
years afterwards. F. B. 


What are Bases and Acids? Ricuarp Meyer (J. pr. Chem., 
1913, [ii], 87, 280—286).—A criticism of Vorliander’s definitions 
(this vol., ii, 130). F. B. 
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Gas Generator. Frank Sournerpen (Chem. News, 1913, 107, 
86).—The apparatus has been designed more especially for the 
generation of hydrogen sulphide. The ferrous sulphide is contained 
in a tower, fitted at the top with a delivery tube and stop-cock ; the 
constriction in the lower part of the tower contains a radially 
grooved plug, so that a drainage chamber is formed underneath. 
The side-tube from this drainage chamber is connected with a side- 
tube opening into the upper part of the acid reservoir, with the 
result that the dense stale liquor tends to sink in the reservoir as 


returned, relatively fresh acid being available on restarting. 
T. 8. P. 


' A Reflux Condenser. 8S. W. Wizxy (J. Ind. Eng. Chem., 1913, 
5, 151).—The apparatus consists of tubes of block tin connected 
with bell-shaped condensers of spun copper. The bell is composed 
of two sections, which are separated by a’perforated partition. The 
bell is surrounded by cold water, and condensation takes place on 
the upper surface of the bell. The condenser is very efficient, and 
can be used for ether extractions. a. 


A New Form of Laboratory Extraction Apparatus. A. E. 
Pernins (J. Ind. Eng. Chem., 1913, 5, 148—149).—The apparatus 
consists essentially of an extraction flask with a long neck, which 
is constricted at the base. The flask is flat-bottomed, and has a 
diameter of 2? inches, and a height of 2 inches to the base of the 

neck. The constriction is about half-an- 

P inch in diameter as well as in height, and 

the neck above the constriction is 12 inches 

long by 14 inches in diameter. A tube 
through which cold water flows fits into the 
upper part of the neck, and acts as a 
condenser. The extraction thimble fits on 
to the constriction at the base of the neck. 

The apparatus is much simpler than the 
ordinary extraction apparatus, and rapid 
and complete extractions can be carried 
out. a. & ®. 


ERA Modified Extraction Apparatus. 
G. M. MacNiper(J."Ind. Eng. Chem., 1913, 
5, 150—151).—The apparatus combines the 
best features of the Soxhlet and Knorr 
extractors, a small siphon extraction tube 
of the Soxhlet type fitting into a Knorr 
i adapter. The principle is readily under- 

stood from the accompanying diagrams. 

T 


—/ 


A Useful Valve. Narnan Situ (J. 
Ind. Eng. Chem., 1913. 5, 235).—The 
valve is placed between the desiccator and the safety-bottle 
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when using a water-pump. A piece of glass tubing, drawn out 
evenly at one end (the delivery tube of a pipette answers very 
well), is fitted with a piece of rubber, which acts as a valve. A piece 
of wire is drawn through the centre of the rubber, and then coiled 
into a spiral outside the tube, so that the rubber is allowed some 
play, but cannot be sucked back right up the tube. Another piece 
of glass tubing is then fitted over the valve tube by means of a 
collar of rubber tubing, and connects with the as — 


New Separating Funnel. C. E. Parker (J. Amer. Chem. Soc., 
1913, 35, 295—297).—In order to overcome the difficulty due to 
the formation of persistent emulsions, which are often produced 
when animal or vegetable extracts are shaken with immiscible 
solvents, a special form of separating funnel has been devised. The 
separators are of flat shape, and are held in a horizontal position 
during the extraction and in a vertical position when the contents 
are to be withdrawn. The advantage of this form is that the liquids 
are distributed in thin layers over a large area, so that the con- 
tiguous surfaces are from eight to ten times as great as with the 
same amounts of liquid in separators of the ordinary kind. A 
gentle movement of the liquids in contact with one another can be 
effected by means of a nearly horizontal disk making 20 revolutions 
per minute. The separators lying on the rotating disk are tilted 
about gently in such a way that no actual mixing of the liquids 
takes place. 


Inorganic Chemistry. 


Physico-chemical Studies on Tellurium. I. Ernst Conen 
and J. F. Kroner (Zeitsch. physikal. Chem., 1913, 82, 587—611).— 
An account is given of the older investigations on tellurium. By 
means of density determinations it is shown that tellurium exists 
in two forms, Te, and Te,, which are present as dynamic allotropes 
in equilibrium Te, = Te,. The equilibrium amounts are changed 
by change in temperature. It is shown that the treatment to which 
tellurium has been subjected influences the density in a marked 
degree. The density varies between 6°272 and 5°949, depending on 
the temperature. Some tellurium, prepared by the reduction of 
telluric acid by means of hydrazine sulphate, was found to have 
a density 3°242. The low value is shown to be due to the absorption 
of large volumes of nitrogen. The authors state that with the 
exception of the atomic weight, all physico-chemical constants of 
tellurium are to be doubted on account of the existence of the two 
forms of tellurium existing in unknown proportions in all specimens 
of tellurium. J. F. 8. 
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After-Luminosity in Pure Nitrogen after the Passage of 
Electric Discharge. A. Kornie and E. Exép (Physikal. Zeitsch., 
1913, 14, 165—167).—From observations on the after-luminosity 
effect which is exhibited when a current of nitrogen is passed 
through a discharge tube (Strutt, A., 1912, ii, 153, 477, 935), the 
authors have obtained evidence in support of Strutt’s view that 
the effect is due to the formation of an active modification of 
nitrogen. The opinion has been recently expressed by Comte (this 
vol., 1i, 210) that the after-luminosity is dependent on the presence 
of small quantities of oxygen in the nitrogen, but this is not in 
agreement with the authors’ results. 

The nitrogen employed contained argon, 1°5% of carbon dioxide, 
and traces of oxygen. It was freed from carbon dioxide by means of 
potassium hydroxide, dried over calcium chloride, freed from 
oxygen by passing over heated copper, and then completely dried by 
passing through a spiral tube cooled to — 80°. 

The intensity and duration of the after-effect depend on the 
pressure of the gas. As the pressure falls, the duration of the 
after-effect increases. At very low pressures the luminosity can only 
be observed readily if the thickness of the layer of gas is sufficiently 
large. The addition of small quantities of oxygen appears to lessen 
the intensity and duration of the effect, and hydrocarbons have a 
similar influence. Traces of hydrocarbons, which can scarcely be 
recognised in the spectrum of the discharge tube, have an appre- 
ciable influence on the after-luminosity. The colour changes to red 
or violet-red, and the bands attributable to active nitrogen are 


almost completely extinguished by the cyanogen spectrum. 
H. M. D. 


The Chemically Active Modification of Nitrogen. (Hon.) 
Rosert J. Strutt (Physikal. Zeitsch., 1913, 14. 215).—In reply to 
Comte (this vol., ii, 210), who attributes the after-luminosity 
accompanying the jar discharge through nitrogen to the presence 
of small quantities of oxygen, the author points out that the effect 
in question is obtained with nitrogen, which shows no trace of 
cloud formation in contact with phosphorus. In regard to the 
sensitiveness of this test for oxygen, it has been found that the 
addition of the one hundred-thousandth part of oxygen to non- 
reactive nitrogen is sufficient to produce the cloud effect. If the 
nitrogen, purified by contact with a fresh surface of phosphorus, is 
passed over 9. iong column of copper gauze at a red heat, the after- 
luminosity effect remains unchanged. If the nitrogen is passed 
through a tube containing copper gauze which is cooled to —190°, 
the after-luminosity becomes intensified, and this is attributed to 
the removal of traces of condensible impurities. H. M. D. 


Extraction with Liquefied Gases and the Ammonolysis 
of Hydrazine Sulphate. Frirz Friepricus (J. Amer. Chem. Soc., 
1913, 35, 244247 *).— Apparatus has been devised for carrying out 
extractions with liquefied gases as solvents. The extraction appara- 
tus is a modification of the Landsiedl form (A., 1902, ii, 390), and 
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the condenser is of the screw type; both are enclosed in vacuum 
jackets. 

The apparatus has been found of considerable service in a study 
of the ammonolysis of hydrazine sulphate. Browne and Welsh 
(A., 1911, ii, 1084) have shown that this salt is decomposed by 
liquid ammonia, thus: 

N.H,,H,SO,+ 2NH; = (NH,),.SO,+N.Hy, 
and have suggested that as ammonium sulphate is insoluble in 
liquid ammonia, whilst hydrazine is soluble, the reaction might be 
useful for the preparation of anhydrous hydrazine. It has now 
been found that the ammonolysis proceeds quantitatively, and that 
a yield of 90—95% of hydrazine can be obtained; it is considered 
that the base could be readily prepared in large quantities by this 
method if the apparatus were constructed of iron instead of glass. 
E. G. 


Chemistry of the Formation of Nitric Oxide in the High 
Tension Arc. II. Franz Fiscner and Emit Hene (Zer., 1913, 46. 
603—617).—Details are given of the apparatus and methods used 
to obtain the results described in.a previous paper (this vol., ii, 
132). The authors maintain that the criticisms of Kénig (this vol., 
ii, 210) are invalidated by the publication of these details, and do 
not need further reply. x. & @. 


Formation and Properties of Nitrosyl Chloride. Emit Briner 
and (Mile.) Z. Pyixov (J. Chim. phys., 1912, 10, 640—679. Compare 
Boubnov and Guye, A., 1911, ii, 599)—-The known methods of 
preparing nitrosyl chloride are due to Gay Lussac, Tilden, and 
Muller respectively. Gay Lussac’s method of synthesis by admix- 
ture of nitric oxide and chlorine leads to a product containing 
chlorine in solution. The animal charcoal sometimes employed 
as a catalytic agent is not really necessary, and does not affect the 
yield. Muller’s method of preparation by passing gaseous hydrogen 
chloride into liquid nitrogen dioxide at -—10° also leads to a 
product which is contaminated with chlorine and oxides of nitrogen. 
The authors find that when hydrogen chloride is passed into liquid 
nitrogen trioxide, nitrosyl chloride is produced according to the 
equation N,O,+2HCl=2NOCl1+H,O, but the interaction of 
nitrosyl sulphate (chamber crystals) and potassium chloride 
(Tilden) gives the least contaminated product. 

The nitrosyl chloride was purified by crystallisation and frac- 
tional distillations in presence of phosphoric oxide. The densities, 
viscosities, surface tensions, vapour tensions, and critical tempera- 
ture were measured over a range of temperatures from —68° to 
+40°, and from these the latent heat of vaporisation and the 
critical pressure were obtained by calculation. 

Since the atomic volumes of nitrogen and chlorine are somewhat 
uncertain, the molecular weight of nitrosyl chloride cannot be 
estimated from the density measurements alone, but the values 
obtained for the other properties are available for this purpose. 
Ramsay and Shields’ method and the ratio of the boiling point to 
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the density (Longinescu) lead to the conclusion that nitrosyl 
chloride is slightly polymerised. From the boiling point and surface 
tension values (Kistiakovski’s formula), b. p., surface tension, and 
vapour tension (Dutoit and Mojoiu), b. p., surface tension, and 
critical temperature (Walden), surface tension and latent heat 
(Walden), and the viscosity-temperature curve (Batschinski), the 
conclusion is drawn that nitrosyl chloride is not polymerised. It is 
urged that Ramsay and Shields’ method gives no certain informa- 
tion as to polymerisation in the bulk of the liquid away from the 
surface film. 

The heat developed on passing nitrosyl chloride into excess of 
potassium hydroxide in a Dewar calorimeter was compared with 
the heat of neutralisation of sulphuric acid under like conditions, 
and the following thermal equation was deduced: 

NOCI1+ 2KOH=KNO, + KCl + H,0 + 31°5+40°5 cal. 

The following equations are exothermic, and the thermal values 
give some idea of the relative facility with which nitrosyl chloride 
is prepared by different methods: 4N,O,+ HCl=NOCI1+4H,0 + 8°4 
cal.; NO+4Cl,=NOCI1+14°4 cal.; $N,0,+2HC1=NOCI1+H,0+ 
$Cl,+18°5 cal. The following equations being endothermic, the 
reactions do not occur at ordinary temperatures: 4N,+40,+4Cl,= 
NOCI—7'2 cal. ; $N,0,+ 4Cl,=NOCI1+ 40,—4°6 cal. 

The heat of dissociation into nitric oxide and chlorine being 
negative (—14°4 cal.), dissociation should increase with rising tem- 
perature. The heat of dissociation calculated from Sudborough 
and Millar’s vapour-density measurements (T., 1891, 59, 74, 271) 
by van’t Hoff’s formula varies somewhat, but in all cases consider- 
ably exceeds —14°4 cal., a result which is attributed to a disturb- 
ance of the equilibrium by the partial dissociation of nitric oxide at 
the temperatures employed. R. J. C. 


Borates. The System B,0,-(NH,),0-H,O at 30° II. Usserto 
Sporar (Atti R. Accad. Lincei, 1913, [v]. 22, i, 90—95. Compare this 
vol., ii, 213)—The paper contains the numerical results of this 
investigation, of which the conclusions have already been 
described. R. V. S. 


The System SiO,. Anpreas Smitsand Kurp ENpELt (Zeitsch. anorg. 
Chem., 1913, 80, 176—184. Compare Endell and Rieke, this vol., 
ii, 134).—The relations of tridymite to cristobalite and quartz are 
still very uncertain. The attempt is now made to apply Smits’ 
dynamic theory of allotropy to the case of silica. 

It is sufficient to assume only two different kinds of molecules, 
which together form solid solutions. Three discontinuities in the 
solid solutions are assumed. §-Cristobalite is stable between 1685° 
and 800°, and is then converted by slow cooling in presence of 
mineralisers into f-quartz, which in turn always changes into 
a-quartz at 575°. Under ordinary conditions of cooling, however, 
B-cristobalite persists below 800°, and passes at 230° into a-cristo- 
balite. In similar manner, the metastable tridymite has a trans- 
formation point at 130°, but in order to account fully for tridymite 
it may be necessary to assume a pseudo-ternary system. 
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A pressure-temperature diagram has also been constructed, which 
takes account of a- and A-quartz, a- and §f-cristobalite, and silica 
glass. In all cases increase of pressure raises the melting and trans- 
formation points. C. H. D. 


The Crystallising Power of Silicates. Erwin Kirti (Zeitsch. 
anorg. Chem., 1913, 80,79—92. Compare this vol., ii, 47 ; Schumov- 
Deleano and Dittler, A., 1912, ii, 170).—The possible forms of the 
relation between velocity of crystallisation and viscosity are dis- 
cussed. Complete crystallisation usually occurs when the maximum 
velocity falls in the region of low viscosity, whilst in the opposite 
case the silicate forms a glass. The number of crystallisation centres 
per sq. cm. is given for a series of silicates, and varies, under the 
conditions of the author’s experiments, between 1°3 for calcium 
magnesium metasilicate and 220,000 for magnesium orthosilicate 
or 430,000 for a mixture, 5Mg,SiO,+ Fe,SiO,. Manganese ortho- 
silicate has a much smaller number of centres than other ortho- 


silicates, and, unlike them, forms radiating groups of crystals. 
C. H. D. 


Equilibria in Binary Systems of Fluorides. Nironar A. 
Puscuin and A. V. Baskov (J. Russ. Phys. Chem. Soc., 1913, 45, 
82—101).—Investigation of the melting-point curves of mixtures of 
fluorides leads to the following results. 

With the fluorides of all the alkali metals, aluminium fluoride 
forms definite compounds of the cryolite type, AlF;,3MF. Further, 


in the cases of sodium, potassium, and rubidium fluorides, there 
probably exist other compounds with compositions analogous to 
that of chiolite, 2AIF;,3MF. Cryolite, AlF;,3NaF, and the similar 
compounds, AlF;,3KF and AIF;,3RbF, form polymorphous modifi- 
cations, stable below 600°, below 300°, and below 350° respectively. 

Some of the fused mixtures of aluminium fluoride with potassium 
and rubidium fluorides are red, and some of those with cesium 
fluoride are red and others green. 

The systems NaF+PbF,, NaF+CdF,, and KF+BaF, form 
eutectic mixtures containing 67°5 mol. % PbF,, 47°5 mol. % CdF,, 
and 56% BaF, respectively, the corresponding melting points being 
540°, 660°, and 750°. Cadmium fluoride melts at 1110°. 

With KF +CcF, the eutectic point lies at 660°, and corresponds 
with 24 mol. % CeF;, whilst with NaF + FeF, the eutectic tempera- 
ture is 892° and the content of ferric fluoride, 35 mol. %. Zine and 
sodium fluorides form a eutectic mixture, melting at 682°. 

The molecular lowering of the crystallising temperature of sodium 
fluoride (100 grams) by lead, cadmium, and aluminium fluorides 
amounts to 187, 189°5, and 221 respectively. __ 

In none of the systems examined was the formation of solid 


solutions observed. T. H. P. 


Double and Complex Salts. I. Nizratan Duar (Zeitsch. 
anorg. Chem., 1913, 80, 43—58).—The methods of distinguishing 
between double and complex salts are reviewed, and determina- 
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tions of conductivity of a number of salts are given, with the object 
of filling gaps in the investigations of Werner and others. 
Potassium cobaltinitrite, K,Co(NO,),, 1nd the sodium salt are 
complex salts with four ions. Potassium bismuth thiosulphate, 
K,Bi(8,03),,1}H,O, is a complex salt yielaing four ions, one of 
which, Bi(S,O3),, is tervalent. It does not give the reactions for 
bismuth. Barium chromioxalate and potassium ferrioxalate are 
complex, whilst potassium antimonyl oxalate is a double salt. 
Potassium cobalticyanide and cobaltous mercurithiocyanate contain 
stable complexes, whilst potassium cobaltothiocyanate is a typical 
double salt. Other complex salts are potassium chromithiocyanate, 
sodium nitroprusside, and a number of cobaltammine salts, the 
latter undergoing partial resolution in dilute solution. C. H. D. 


The Transformation Undergone by Heated Calcium Carbide. 
Euit Briner and A. Kunne (Compt. rend., 1913, 156, 620—622).— 
Contrary to the results of Erlwein, Warth, and Beutner (A., 1911, 
ii, 396), the authors find that, on heating calcium carbide to 900° 
in unglazed porcelain tubes it is partly decomposed into its elements, 
and does not form a lower carbide. The residue does not give off 
hydrogen on treatment with water, but the absence of calcium thus 
proved is probably due to volatilisation or combination with the 
substances of which the tube is made. W. G. 


Supposed Occurrence of a Peroxide in Calcium Hydroxide, 
which bas been Exposed to Air, and in Aragonite. Hvueo Dirz 
(J. pr. Chem., 1913, [ii], 8'7, 208—227).—On exposure to air, calcium 
hydroxide gives, with hydrochloric acid and starch—potassium iodide 
solution, a blue coloration, the intensity of which increases with 
the time of exposure. This coloration is considered by Vaubel (A., 
1912, ii, 1172) to be due to formation of a hydroperoxide. 

The author finds, however, that even after long exposure no 
hydrogen peroxide could be detected either by the chromic acid 
or titanic acid reactions, on treating the hydroxide with hydro- 
chloric acid, although the starch—iodide reaction was quite pro- 
nounced. The exposed calcium hydroxide gives a pink coloration 
with an acetic acid solution of sulphanilic acid and a-naphthylamine, 
indicating the presence of a nitrite, and it is therefore probable 
that the starch—iodide reaction is due to the formation of a nitrite 
by the absorption of nitrous oxides from the air. Vaubel has also 
shown (A., 1912, ii, 80) that aragonite rapidly develops a blue 
coloration on treatment with hydrochloric acid and starch—iodide, 
whilst in the case of calcite the coloration develops more slowly 
and is much less intense. This difference he referred to the presence 
of a small amount of peroxide in the aragonite. 

The author shows, however, that the coloration is due to the 
presence of iron, the slower development in the case of calcite being 
due to its smaller iron content. F. B. 


Preparation of a Complex Salt of the Apatite Type and its 
Bearing on the Formation of Bone. THEODOR GassMann (Zeittsch. 
physiol. Chem., 1913, 83, 403—408).—On heating phosphatocalcium 


INORGANIC CHEMISTRY. ii. 321 


OPO,Ca 
carbonate, ca >Ca ) CO,, derived from ashed teeth or bones, 
OPO,Ca 

with somewhat more ‘than the corresponding molecular quantity of 

calcium chloride for fifteen minutes at a red heat, and extracting 

the mass with acetic acid, a colourless amorphous residue of 
OPO,Ca 

phosphatocalciwm chlorvle, oo >Ca ys Cl,, is obtained. 
OPO,Ca 

The calcium chloride is not extracted from this by means of 

water; this disproves the composition, 9Ca,PO,,CaCl,. The con- 

version of the carbonate into the chloride is considered to establish 

the presence of the apatite complex in bones. E. F. A. 


Dispersion of the Birefringence of Mixed Crystals of 
Strontium and Lead Dithionates. H. Ampronn (Zeitsch. Kryst. 
Min., 1913, 52, 48—57)—The anomalous dispersion exhibited by 
these crystals is discussed. L. J. 8. 


The Hydrate and Ammoniate of Glucinum Chloride. K. 
Mieveitner and H. Sreinmetz (Zeitsch. anorg. Chem., 1913, 80, 
71—78).—When ether is added to an aqueous solution of glucinum 
chloride, and the mixture is cooled in ice and saturated with 
hydrogen chloride, a crystalline precipitate is formed, which, after 
drying in a vacuum over sulphuric acid, has the composition 
GICl,,4H,O. It does not contain combined ether, as supposed by 
Parsons (zbid., 1904, 40, 408), and alcohol may be used in place 
of ether. The anhydrous chloride cannot be obtained by heating 
in dry hydrogen chloride or chlorine; the water is firmly held. 

The anhydrous chloride is prepared by heating a mixture of pure 
glucinum chloride and carbon in dry chlorine. The carbon is sugar 
charcoal, purified by boiling with hydrochloric acid and heating to 
redness in chlorine. The sublimed chloride combines readily with 
dry ammonia, forming the tetra-ammoniate, GICl,,4NH, (compare 
Ephraim, A., 1912, ii, 546). If the mixture is allowed to become 
hot, the composition approaches more nearly to GICI,,2NHsg. 

C. H. D. 


The Solubility of Sulphur Dioxide in Molten Copper Alloys. 
ApoLF Sreverts and KE. Berener (Zeitsch. physikal. Chem., 1913, 82, 
257—270. Compare A., 1910, ii, 410, 851)—The solubility of 
sulphur dioxide is determined in gold, silver, and platinum alloys 
of copper, and in copper containing known amounts of cuprous 
oxide or cuprous sulphide by the same method as previously described 
(Joc. cit.). In the case of the metal alloys, particularly of those 
with gold, it is shown that solubility decreases with increasing gold 
concentration. This decrease in solubility is much more marked in 
the case of the oxide and sulphide mixtures, the oxide decreasing 
the solubility about three times as much as the sulphide. The 
amount of decrease in the solubility is approximately proportional 
to the concentration of these substances for dilute solutions, that is, 
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up to about 7%, but above this figure the proportionality ceases. 
The relationship between solubility, temperature, and pressure is 
the same. as in the case of pure copper. The solubility increases 
with increasing temperature, and the quantity dissolved varies with 
the square root of the pressure, that is, p/m is constant for con- 
centrations up to about 7%. The experimental results can be partly 
explained by the assumption that the sulphur dioxide is decom- 
posed in solution with the formation of cuprous sulphide and oxide, 
SO, + 6Cu=— Cu,S + 2Cu,0. 
From this an equilibrium constant ought to be obtained from the 
expression : 
(Cu,0)*+(Cu,8) / (Cu)®+(SO,) = Ky, 
and since in dilute solutions the concentration of the copper can be 
regarded as constant, and the pressure of the sulphur dioxide can 
be kept constant: 
(Cu,0)**(Cu,S) = Kp. 

This latter expression is only found to hold between the con- 
centrations 0°85—1°7 molecules Cu,S and 1°7—1°2 mols. Cu,O. 
Consequently the expression can only be said to hold in a qualitative 
manner. The authors are of the opinion that a considerable loss of 
sulphur dioxide, and consequently of cuprous oxide, occurs through 
the formation of a slag due to interaction of cuprous oxide with the 
porcelain tube. J. F. S. 


Volatilisation of Certain Binary Alloys in High Vacua 
Artuur J. Berry (Proc. Camb. Phil. Soc., 1913, 17, 31—33. Com- 
pare A., 1912, ii, 161).—The behaviour of certain alloys when 
subjected to distillation in a high vacuum has been investigated. 
An alloy of copper and cadmium was found to have been completely 
separated into its constituents when distilled at about 600°. In 
the case of a cadmium-magnesium alloy containing excess of 
cadmium, both metals distilled over, and it seems probable that the 
composition of the distillate is dependent on the temperature of 
volatilisation. On distillation of alloys of lead and magnesium, 
containing the two metals in approximately equivalent proportions, 
at about 680°, it was found that the distillate consists almost entirely 
of magnesium, traces only of lead being present. Microscopic 
examination of the distillate showed the presence of small quantities 
of steel-blue crystals embedded in a matrix of magnesium. In the 
neighbourhood of these crystals, the distillate underwent rapid 
corrosion on exposure to the air, with the formation of a black 
powder. This seems to show that the crystals are those of the 
compound Mg.Pb. H. M. D. 


The Reduction of Solutions of Copper Sulpbate by Sodium 
Hypophosphite and Sodium Hyposulphite. James E. Myers 
and Jauzs B. Firru (Zettsch. anorg. Chem., 1913, 80, 93—103. Com- 
pare P., 1912, 28, 101).—An apparatus is described, in which the 
reacting liquids may be mixed and filtered in an atmosphere of 
carbon dioxide. Copper sulphate and sodium hypophosphite yield 
at 70° cuprous hydride, Cu,H., which is reddish-brown and decom- 
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poses suddenly at 60° when dry. The longer the reaction lasts, the 
lower is the proportion of hydrogen in the product. At the ordinary 
temperature the product, after a few hours, contains cuprous oxide, 
hydride and phosphate, and is explosive. Cupric hydride is not 
an intermediate product. 

Copper sulphate and sodium hyposulphite yield copper or copper 
sulphide. C. H. D. 


The Purification and Atomic Weight of Yttrium. RicHarp 
J. Meyer and J. Wuortnen (Zettsch. anorg. Chem., 1913, 80, 7—35). 
—The following methods are suitable for the fractionation of mix- 
tures containing yttrium. The precipitation of dichromate solutions 
with potassium chromate separates yttrium well from terbium and 
gadolinium, but is most applicable to mixtures from which most 
of the terbium group has been removed by other methods, when 
it yields pure yttria. 

Fractional crystallisation of the ethyl sulphates is tedious, but 
is suitable for large quantities. Precipitation with potassium ferro- 
cyanide yields nearly pure yttria, but the yield is small, and the 
precipitates are not readily filtered. Crystallisation of the double 
ammonium tartrates is unsuccessful, as is also the fractional hydro- 
lysis of these salts by water, ammonia, or magnesia. 

A new method is described, depending on the hydrolysis of 
solutions of the phthalates by heat. This method rapidly removes 
the erbium group, and gives a large yield of a product consisting 
mainly of yttria, which is then conveniently purified by fractionally 
precipitating a slightly acid solution of the nitrates with potassium 
lodate. 

The atomic weight of yttrium is found by the sulphate method 
to be 88°6, the international value, 89°0, being too high. The 
material used is purified by the iodate method, and allowance is 
made for the stability of traces of acid sulphate at 500°. Former 
determinations are critically reviewed. 

The purified material gives only the strongest line or lines of 
erbium, ytterbium, gadolinium, terbium, dysprosium, and holmium 
in the are spectrum. The phosphorescence in a cathode light 
vacuum is a bright yellow. 

Yttria is diamagnetic, the values found [by Epcar WepeEK1ND], 
xz.10®, being for Sc,O, —0°05; Y,0, —0°14; La,O, —0°18. 

Pure yttria has D,, 4°84. C. H. D. 


The Rare Earths of the Carolina Monazite Sands. CHARLEs 
James (Chem. News, 1913, 10'7,110—111 ; J. Amer. Chem. Soc., 1913, 
25, 235—239).—The bromate method has been applied to the 
fractionation of the rare earths derived from the monazite sands 
of Carolina, and it is shown that these sands contain, in addition 
to lanthanum, cerium, praseodymium, and neodymium, considerable 
quantities of samarium, gadolinium, and yttrium; small amounts 
of dysprosium, holmium, and erbium; and minute amounts of 
europium, terbium, thulium, and ytterbium, etc. Erbium occurs 
in much smaller quantities than holmium and dysprosium, and this 
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fact probably accounts for the anomalous behaviour of certain 
fractions which has been observed by other workers. 

The oxalates obtained from the more soluble double sulphates are 
recommended as a source of samarium, gadolinium, europium, 
terbium, dysprosium, and holmium. 


The Electro-Metallurgy of Aluminium. P. P. Freporfrv and 
Vu Insinsky (Zertsch. anorg. Chem. 1913, 80, 113—154).—The 
process of manufacture of aluminium by the electrolysis of solutions 
of alumina in fused cryolite has been investigated by physico- 
chemical methods. This has involved the study of the system 
AIF,;-NaF, and of the influence of other compounds on the 
equilibrium. 

Pure aluminium fluoride cannot be obtained by heating the 
hydrated salt, as hydrolysis takes place, but the impure product 
may be sublimed at 1100°, yielding large crystals of the pure fluoride 
when the cooling is not too rapid. The anhydrous salt is not 
attacked, even by concentrated sulphuric acid. 

The freezing-point curve shows that cryolite, 3NaF,AlFs, is a 
very stable compound, m. p. 1000°. A second compound is also 
formed, 5NaF,AIFs, identical with the mineral chiolite. This does 
not melt, but is transformed at 725° into cryolite and liquid. There 
are eutectic points at 880° and 685° and at 14 and 464 mol. % 
AIF; respectively. Solid solutions are only formed from 0 to 4 mol. % 
AIF;. The transformation of monoclinic into regular cryolite takes 
place at 565°, and is accompanied by a change of volume. From 
50 mol. AlF, onwards the mixtures volatilise. 

Cryolite and alumina form solid solutions, the freezing-point curve 
up to 21% Al,O, being continuous, with a minimum at 15% and 
935°. The solubility of alumina in the eutectic NaF—Na,AIF, is 
greater than in cryolite, and the curve also passes through a 
minimum. In this case cryolite and aluminate are probably formed : 
6NaF + Al,O,= Na,AIF, + Na,AlOz, the excess of cryolite acting as 
a solvent, as alumina is insoluble in fused sodium fluoride. The 
addition of aluminium fluoride to cryolite diminishes its solvent 
power for alumina. 

A difference of potential of 2:1—2°2 volts is required for the 
continuous production of aluminium. The electrolysis observed 
with 1°3 volts is due to the formation of aluminium carbide, A1,Cs. 
The anode effect sometimes observed is due in part to an accumu- 
lation of alumina in the neighbourhood of the anode. 

The loss of aluminium by emulsification of the metal in the bath 
and by the formation of carbide has also been determined in certain 
cases. The yield does not exceed 70%, owing to emulsification of 
aluminium. It is necessary to stir the electrolyte, to add alumina, 
and to break up the crust from time totime. The use of a rotating 
anode may be of advantage. 

A bath of low melting point is best obtained by using a chiolite 
mixture in place of cryolite, and keeping the concentration of the 
alumina near 7°5%. This mixture has a lower density than cryolite. 
Calcium fluoride lowers the melting point, but diminishes the 
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solubility of alumina and increases the density. Calcium and 
aluminium fluorides form a eutectic at 815—820°, containing 
37°5 mol. % AIF;. Some points in the ternary system have been 
determined. . ee Dw 


Action of Distilled Water on Pure Aluminium. II. A.serto 
Scata (Atti R. Accad. Lincei, 1913, [v], 22, i, 95—102. Compare 
this vol., ii, 220).—-The corrosion of impure aluminium by distilled 
water, previously described, is due to the traces of iron contained 
in the metal. The aluminium used, although much purer than 
ordinary commercial aluminium, had the following composition: 


Al. Fe. Si. Ca. Na. Total. 
99°371 0:070 0°401 traces 0°039 99°881 


If a piece of iron is immersed in water contained in an aluminium 
vessel, blackening and corrosion commences much sooner than in 
a similar vessel containing distilled water only. The presence of 
the actual metal is not necessary, for distilled water in which iron 
has previously been immersed is also very active in causing the 
corrosion. A solution of colloidal ferric oxide has no action on 
the aluminium. The solvent action of water is very rapid and 
pronounced when, instead of the impure aluminium, an alloy of 
iron and aluminium (about 15% of iron) is used. The author 
suggests a mechanism for the reaction, in which a colloidal ferrous 
oxide probably plays a part. R. V. 8. 


The Carbides of Manganese and Nickel. Orro Rurr and 
Ewatp Gersten (Ber., 1913, 46, 400—413).—Trimanganocarbide, 
Mn,C (compare Stadeler, A., 1908, ii, 592), was prepared from 
manganese and carbon by heating a mixture of these two substances 
at 1600° for twenty minutes in a vacuum electric furnace under a 
pressure of 20 mm., The manganese was prepared by the thermit 
method, and had the following composition: Mn, 98°68%, Fe, 0°42%, 
Al, 0° 55 %, C, 0°02%, insoluble residue, 0°25%; melting- point deter- 
minations gave the values, 1242°, 12470, and 1239°. The regulus 
obtained contained nests of crystals in the centre, which could be 
easily separated from the main mass; the crystals consisted of 
glistening fibres and needles, and after separating the admixed 
carbon by means of acetylene tetrabromide, were found to have a 
composition corresponding with the formula Mn,C. The main mass 
of the regulus was then finely powdered, the graphite and carbon 
removed with acetylene tetrabromide, and the residue found also 
to consist of the pure carbide. The hardness of trimanganocarbide 
lies between that of tale and gypsum; the molecular volume is 
25°70, as compared with the calculated value 29°80. The following 
thermochemical data were obtained, the products of combustion 
being analysed in each case, in order to make any necessary 
corrections. Molecular heat of formation of Mn,O,, 329°0+0°74 Cal. 
(Le Chatelier’s value is 327°23 Cal.); the manganese burns com- 
pletely to Mn,O,. Molecular heat of combustion of trimangano- 
carbide, 410°9+2°0 Cal., the product of combustion being Mn,O,. 
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The molecular heat of formation of trimanganocarbide from man- 
ganese and graphite is then calculated to be 12°9+2°14 Cal. (Le 
Chatelier’s. value is 9°34 Cal.). 

The solubility of carbon in nickel reaches a maximum at 2100°, 
and the composition of the fusion corresponds with the formula 
Ni,C, that is, with trinickelocarbide (compare Ruff and Martin, 
A,, 1912, ii, 354). “The carbide undergoes considerable decom- 
position on cooling, however, even when the fusion is quenched ; 
also the resulting mass is so tough that it is impossible to powder 
finely the quenched mass, and then resort to levigation for obtaining 
the pure carbide. The following thermochemical data therefore 
hold for an impure material as far as the carbide is concerned, 
containing only 4°39% of carbide, but the substances used and the 
products formed were always analysed in order to make necessary 
corrections. Molecular heat of formation: of nickel oxide (NiO), 
51°540°7 Cal., of trinickelocarbide, —394+(ca.) 10 Cal. 

Comparison of the molecular heats of formation of the carbides 
of iron (see this vol., ii, 296), manganese, and nickel accounts for the 
great instability of nickel carbide, corresponding with the fact that 
nickel is the noblest element. The molecular volumes of the carbides 
of iron and manganese indicate that the contraction occurring when 
formed from their elements is of the same order. Both the carbides 
of iron and manganese are soft, so that the hardness of alloys con- 
taining these substances cannot be due to them existing as such, 
but probably depends on the hardness of their solid solutions (com- 
pare Kurnakov and Shemtschushny, A., 1908, ii, 932). T.S. P. 


Some Properties of an Industrial Hlectrolytic Iron. Lion 
GuILtLet and A. PortTevin (Compt. rend., 1913, 156, 702—705. Com- 
pare Broniewski, this vol., ii, 288)—A physical study of electro- 
lytic iron prepared on an industrial scale. The metal, supersaturated 
with hydrogen, is very fragile, its hardness being considerably 
diminished by annealing, when its micrographic structure becomes 
normal. The presence of the hydrogen does not influence the 
transition temperatures. The electrical resistance of a centimetre 
cube, corrected for the presence of sulphur and arsenic, is 11°92 
micro-ohms before annealing, and 9°98 micro-ohms after. W. G. 


The Corrosion and Rusting of Iron which has been Treated 
by the Sherard Process. Franz Hatta (Zeitsch. Elektrochem., 1913, 
19, 221—226).—The Sherard process consists in galvanising iron 
by surrounding it with zinc dust and then heating in a furnace for 
about two hours at a temperature somewhat below the melting point 
of zinc. Wrought iron nails were treated by this process and their 
corrosion studied by immersing them in 3°2% sulphuric acid for 
definite periods. The velocity of solution of the zinc coating was 
thus determined. It is shown that in all cases the velocity passes 
through a minimum, then reaches a constant stage, which is main- 
tained until nearly the whole of the coating is dissolved, and then 
is slightly increased to the end of the process. Theoretical 
explanations are given for the changes in the velocity of solution. 
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Experiments on the rusting of specimens are also described. A 
quantity of treated nails are placed, some in water, and some above 
it. It is shown that even in one day rusting has taken place, as 
evidenced by the appearance of a white, flocculent precipitate of 
zinc hydroxide, which after a while is tinted brown. Iron treated 
by this process is shown to be more resistant to rusting and corrosion 
than that treated by the other processes, that is, galvanic deposition 
or immersion in molten zinc. J. F. S. 


The Reactions between Ferrous Oxide and Carbon and 
between Carbon Monoxide and Iron. Victor Faucxe (Ber., 
1913, 46, 743—750).—The object of the present investigation was 
to determine whether the equilibrium in the system with the solid 
phases FeO, Fe, and C, and the gas phase CO, CO,, varies with the 
kind of amorphous carbon used (compare Baur and Glassner, A., 1903, 
ii, 423; Schenck and others, A., 1905, ii, 519; 1907, ii, 470). The 
apparatus used was similar to that of Schenck and Heller (A., 1905, 
ii, 519), and at first the ferrous oxide used was prepared by heating 
ferrous oxalate at 300° (compare Schenck and Heller, loc. cit.). It 
was found, however, that this was not satisfactory, since even at 
700° gas is still evolved; consequently the results of Schenck and 
Heller are not trustworthy. 

It was further found that the pressure set up when a mixture 
of 2 grams of ferrous oxide with 1°5 grams of iron (Kahlbaum) is 
heated at 530—660° is independent of the presence of sugar carbon; 
the ferrous oxide contained 0°5% of carbon, and before being used 
was heated in a vacuum for a long time at 650°. 

Further experiments showed that the reaction between iron and 
carbon monoxide at 650° varies, according to whether the gas is led 
in a continuous current over the iron, or allowed to remain in 
contact with it in a closed vessel. In the former case, much carbon 
is deposited, whereas in the latter case, if, after equilibrium has 
been obtained, the iron is dissolved in hydrochloric acid, all the 
carbon is evolved as carbon dioxide, and none left behind as an 
insoluble residue. The way in which the carbon monoxide reacts 
in the latter case is uncertain. 

The above results show that the reaction between iron and carbon 
monoxide is more complex than is generally assumed, and also that 
the conclusions and theories of Schenck and his co-workers (loc. cit.) 
are invalid, because based on inaccurate experimental evidence. 


The object of the author’s investigation was thus not attained. 
T. 8. P. 


Action of Sulphurous Acid on the Sulphides of Iron, Zinc, 
and Manganese. Witiiam EF, Henperson and Harry B. Weiser 
(J. Amer. Chem. Soc., 1913, 35, 239—244).—It is well known that 
the freshly precipitated sulphides of iron, zinc, and manganese are 
readily soluble in sulphurous acid, whilst those of nickel and cobalt 
are only sparingly so. As conflicting statements have been made 
with regard to the nature of the reaction and the products formed, 
the present investigation was undertaken. 

22—2 
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When freshly precipitated iron, zinc, or manganese sulphide is 
suspended in water and a current of sulphur dioxide introduced, 
the sulphide rapidly dissolves, and the sulphite of the metal is 
gradually deposited, the reaction being represented by the equation: 
MS+H,SO,=MSO,+H,S. On continuing to pass sulphur dioxide 
into the mixture, the sulphite dissolves to form the hydrogen 
sulphite. If the solution of the hydrogen sulphite is boiled, the 
sulphite is re-deposited. The solution now contains thiosulphate, 
which is produced by the action of sulphur, formed by the inter- 
action of sulphurous acid and hydrogen sulphide, on the hydrogen 
sulphite, thus: M(HSO,),+S=MS,0,+H,0+S0,. These and 
other experiments show that the reaction between sulphurous acid 
and the sulphides of zinc, iron, and manganese is a double decom- 
position of the usual type, and that, in so far as the conditions lead 
to the oxidation of the liberated hydrogen sulphide by the 
sulphurous acid, a certain amount of thiosulphate is produced by 
a secondary reaction. E. G. 


Alloys of Cobalt with Chromium and Other Metals. Extwoop 
Hayves (J. /nd. Eng. Chem., 1913, 5, 189—191).—Tungsten alloys 
readily with chromium and cobalt in all proportions. Taking an 
alloy of chromium and cobalt as the basis, and keeping the pro- 
portion of chromium at 15% of the entire mixture, the alloy 
gradually increases in hardness with increasing percentage of 
tungsten. When the quantity of tungsten rises to 5%, the alloy 
becomes distinctly harder; 10% tungsten gives an alloy suitable 
for both cold chisels and wood-working tools ; 15%, an alloy excellent 
for cold chisels ; a 20% alloy makes good lathe tools for cutting steel 
and other metals at moderate speeds, etc. A 40% alloy is so hard 
that it readily scratches not only glass, but quartz, and can be 
used for turning cast-iron. 

Very similar results are obtained when the tungsten is replaced 
by molybdenum. The 25% alloy has a magnificent colour and 
lustre. If carbon, boron, or silicon be added to any of the alloys, 
it renders them much harder, but they also become more brittle. 

When the percentage of chromium is kept at 25% instead of 15%, 
the addition of either tungsten or molybdenum still increases the 


hardness of the alloy. a. &..P. 


The Violet Chromium Sulphates. A. SinécHat (Compt. rend., 
1913, 156, 552—555).—Two violet chromium sulphates are at present 
known, namely, the hydrates having respectively 15H,O and 17H,O 
(compare Weinland and Krebs, A., 1906, ii, 453). A study of the 
vapour tension, rate of dehydration, and heat of solution of these 
hydrates now leads to the conclusion that there are five possible 
violet chromium sulphates, being the hydrates containing respec- 
tively 12, 14, 15, 16, and 17 H,O. W. G. 


The Reduction of Tungstic Acid and the Lower Oxidation 
Stages of Tungsten. I. Oscar Oxsson (Ber., 1913, 46, 566 —582). 
—All the reduction experiments were carried out with a solution 
of tungstic acid in concentrated hydrochloric acid, which was made 
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by adding gradually a solution of potassium tungstate to boiling 
hydrochloric acid. Success in obtaining such a solution is obtained 
only when the conditions given by the author are strictly observed. 
Double salts of tervalent tungsten can then be obtained from this 
solution as follows: The solution is reduced with tin at 40—60° 
until the colour is a deep green; it is then rapidly filtered through 
glass wool, and the filtrate saturated with hydrogen chloride, cooling 
meanwhile with a freezing mixture. A yellowish-green to yellowish- 
brown powder gradually separates ; the current of hydrogen chloride 
is stopped after six to seven hours, and the crystals allowed to 
deposit for twenty-four hours, after which time they are collected, 
washed with alcohol and ether, dried in a current of carbon dioxide, 
and preserved in a carbon dioxide desiccator. The potassiwm salt 
thus obtained has the composition K,;W.Cly, and by double decom- 
position in hydrochloric acid solutions of rubidium chloride, cesium 
sulphate, and thallous chloride respectively, the ruwbidiwm, cesium, 
and thallium salts were prepared. The ammonium salt was prepared 
similarly to the potassium salt, using a solution of ammonium meta- 
tungstate as the starting point. All these salts are anhydrous, have 
the general formula M;W,Cly, and crystallise in thin, hexagonal 
plates, which have a greenish-yellow colour in transmitted light. 
The concentrated aqueous solutions are green, becoming greenish- 
yellow on dilution. The solubility decreases as the atomic weight 
of the alkali metal increases. They can be preserved for several 
days when dry, but are rapidly oxidised when moist. The solutions 
show no characteristic absorption bands, but a general absorption 
at either end of the spectrum, the visible spectrum extending from 
A=700 to A=520 for a solution of 1 gram of the potassium salt in 
100 c.c. of 3% hydrochloric acid, the thickness of the absorbing 
layer being 1 cm. For a solution containing 0°1 gram of the salt 
per 100 c.c., the spectrum extends from A=700 to A=490. 

When the solution of tungstic acid aforementioned is reduced 
with tin at the ordinary temperature, it first becomes light blue in 
colour, the colour then gradually deepens, and finally suddenly 
changes to an intense reddish-violet colour, similar to that of per- 
manganate. This colour persists for a long time, and a small 
quantity of a dark green powder deposits, consisting of quadratic, 
tabular crystals, which are red in transmitted light. These appear 
to be a potassium double salt of quadrivalent tungsten, having the 
empirical formula K,W(OH)CI,. The salt is stable when dry, but 
oxidises rapidly when moist. The absorption spectrum of the hydro- 
chloric acid solution is similar to that of the tervalent compounds, 
the visible spectrum for a solution of 1 gram in 150 e.c. of 4% 
hydrochloric acid and a thickness of 1 cm. extending from A=730 
to A=610. T. B. F. 


The Preparation of Metallic Vanadium. Orro Rurr and 
Watter Martin (Zeitsch. anorg. Chem., 1913, 80. 59—64. Compare 
A., ii, 166; Prandtl and Manz, this vol., ii, 142)—The authors’ 
data refer to metal obtained free from slag by fusing in the arc 
under a yanadium electrode, . H, D. 
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The System: Antimony Sulphide, Lead Sulphide. Henri 
PktaBon (Compt. rend., 1913, 156, 705—707).—A study of the 
melting-point curve of mixtures of the sulphides of lead and 
antimony. There is a eutectic at a temperature of 482°, correspond- 
ing with a mixture of 22 mols. of lead sulphide with 78 mols. of 
antimony sulphide. There are two transition points, one at 568°, 
and the other at 610°, where two compounds crystallise out corre- 
sponding in composition and appearance respectively with the 
minerals zinckenite, Sb,S,,PbS, and jamesonite, Sb,S;,2Pb8. W. G. 


Compounds of Bismuth and Iodine. H. S. van Kiooster 
(Zeitsch. anorg. Chem., 1913, 80, 104—112. Compare Marino and 
Becarelli, this vol., ii, 227).—Bismuth tri-iodide readily decomposes 
when heated, and must be prepared by heating the compounds 
together in a sealed tube. It then has m. p. 408°. The equilibrium 
diagram of mixtures of bismuth and iodine, also determined in 
closed tubes, shows that the tri-iodide forms a sharp maximum on 
the freezing-point curve, and that two liquid layers are formed at 
339° between 38 and 96 atomic % Bi. The eutectic point lies very 
close to the bismuth end. A reaction at 281° possibly represents 
the formation of a compound Bil from Bil, and liquid. There 
is no evidence of the formation of a compound Bil, (Herz and 
Guttmann, A., 1908, ii, 199). 

The mixtures have also been examined microscopically. The 


tri-iodide forms lamellz, and a eutectic structure is well developed. 
C. H. D. 


The Sorption of Hydrogen by Palladium. Atrrep Ho1t, 
Epwarp ©. Epear, and James B. Firtn (Zeitsch. physikal. Chem., 
1913, 82, 513—540).—From a series of experiments on the sorption 
(adsorption and absorption) of hydrogen, it is shown that palladium 
exists in an active and a passive form with respect to its action on 
hydrogen, and is only capable of occluding large volumes of 
hydrogen when in the active condition. The activity of palladium 
falls off rapidly after a time, but may be regained by heating. The 
authors come to the conclusion that the activity of the metal is 
due to the formation of a metastable modification. The rate at 
which hydrogen is occluded was studied, and it is shown that the 
velocity of occlusion falls off in proportion to the amount of 
hydrogen already present in the metal. From the experiments it 
is evident that hydrogen occluded by palladium is present in two 
forms: (1) as an adsorbed surface layer of high vapour pressure 
which can easily be removed by evacuating the containing vessel, 
and (2) as an absorbed layer which permeates the whole of the 
metal, but which is not of uniform concentration throughout the 
metal. The process of occlusion in this case is therefore shown to 
consist in an adsorption, which is then followed by a slow diffusion 
into the interior of the metal from the surface layer. The velocity 
of diffusion of hydrogen through palladium is studied, and shown 
to increase with the temperature, but it is not always the same, a 
fact which points to the diffusion being influenced by the condition 
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of the metal. The experiments show that it is unlikely that even 
after long periods the hydrogen has the same concentration through- 
out the whole of the metal. J. F. 8. 


Osmium Dioxide as a Hydrogen Carrier. Franz LEHMANN 
(Arch. Pharm., 1913, 251, 152—153. Compare Hofmann, this vol., 
ii, 62).—Osmium tetroxide in presence of oleic acid or liquid oils 
is converted into hydrated osmium dioxide, and the acid or oil is 
reduced to the corresponding saturated acid or glyceride; thus, a 
mixture of olive oil (10 grams) with 0°05 gram of osmium tetroxide, 
on heating and passing hydrogen during one hour, yielded a fat 
melting at 39°, and on further treatment gave a product melting 
at 45°. 


Mineralogical Chemistry. 


Chalcocite Deposition. ArtHuR Cor Spencer, (J. Washington 
Acad. Sci., 1913, 3, 70—75).—In the presence of oxygenated waters 
in the upper regions of ore-deposits, sulphides (iron-pyrites and 
copper-pyrites) are altered, with the formation of sulphates and free 
acid. Solutions of ferric sulphate percolating still farther are 
reduced to ferrous sulphate by contact with these sulphides; and at 
greater depths solutions of cupric sulphate react with the unaltered 
primary sulphides, giving rise to secondary chalcocite (Cu,§). 
Sulphur dioxide is probably produced by these reactions, and its 
presence seems to favour the formation of chalcocite; further, 
copper-pyrites seems to have more effect in this direction than does 
iron-pyrites. Several equations are given to suggest the reactions 
which may take place under these conditions. L. J. 8. 


Immense Bloedite Crystals. Watpemar T. Scuarier (J. 
Washington Acad. Sci., 4913, 3, 75—76).—A deposit of nearly pure 
sodium sulphate (containing 1°66% MgO) forms a crust on Soda 
Lake, in Carriso Plain, San Luis Obispo Co., California. In the 
black mud beneath this crust are found isolated crystals of bloedite, 
the largest of which measures 164 x 10} x 34 cm., and weighs 652 
grams. The following analysis of this material agrees with the 
usual formula, Na,Mg(SO,),,4H,O: 


MgO. Na,O. 80;. H,0. Total. 
11°93 ° 18:26 48:11 21°37 99°67 
ln & © 


Serpentines of the Central Coast Ranges of California. 
H. E. Kramm (Zettsch. Kryst. Min., 1913, 52, 78; from Proc. Amer. 
Phil. Soc., 1910, 49, 315—-349).—A petrographical description is given 
of the serpentine rocks of this region. The primary minerals include 
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olivine, enstatite, bronzite, diallage, picotite, and chromite (anal. I, 
from Cedar Mountain, Alameda Co.), and those of secondary origin 
are serpentine, chrysotile, magnetite, tremolite, hydromagnesite 
(anal. II), calcite, dolomite, aragonite, epsomite, limonite, and 
hematite. ' 
Al,O;. FeO. CaO. MgO. Cr,03. NiO. MnO. H,0. Total. 
I. 18°79 16°99 trace 8°41 55°74 trace trace 0°09 99°82 

Si0,. Fe,05 Al,0; CaO. MgO. CO, HO. Total. 
Il. 9°37 trace trace 2°46 39°25 29°45 18°74 99°27 


L. J. 8. 


Petrographical Investigations in the Mountains between 
the Septimer and Julier Passes. Hans Perer CORNELIUS 
(Jahrb. Min., 1913, Beil.-Bd., 35, 374—498).—A detailed petro- 
graphical description of this district in Grisons, Switzerland, with 
several analyses of igneous and schistose rocks. The following 
mineral analyses are also given: I, riebeckite (or more exactly an 
amphibole containing 44°2% of the riebeckite molecule), isolated 
from a riebeckite-schist of contact-metamorphic origin; II, white 
diopside, forming platy masses with a porcellanous aspect, and 
occurring in veins in serpentine and contact-metamorphic lime- 
stone: 


Loss on 
SiO,. Ti0,. Al,03. Fe,0;. FeO. MnO CaO. MgO. K,O. Na,0. ignition. Total. Sp.gr. 
I. 53°63 0°30 3°27 11°24 7°14 0°77 8°52 9°71 1°88 6°59 2°20 100°25 3°16 
II.5252 — — 1°16 1°10 0°1126°6817°59 — — 0°93* 100°09 3°19 
*CO,. 


3 


L. J. S. 


Analytical Chemistry. 


Spectrophotometry in Analysis. CHaries Firy and Evekne 
TassiLLy (Ann. Falsif., 1913, 6, 73—78).—The quantity of metal in a 
solution may be estimated by determining the absorption-coefficient 
of the solution by means of the spectrophotometer. For the estima- 
tion of iron, the thiocyanate coloration is used, and in the presence 
of a large excess of thiocyanate the absorption is proportional to 
the quantity of iron present. In the case of copper, the metal is 
converted into its ferrocyanide before the solution is examined. 


W. P. 8. 


Vegetable Indicator in Volumetric Analysis. M. Emmanue. 
Pozzi-Escot (Ann. Chim. anal., 1913, 18, 58—59).—An alcoholic 
infusion of crushed black pansy flower is recommended as indicator 
in volumetric work. Mineral acids change the colour to red, but 
it remains bluish-violet with weak acids (acetic, formic, ete.). 
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Alkalis even of the weakest description change the colour to green; 
it is particularly sensitive to ammonia. L. DE K. 


A New Method for the Estimation of Hypochlorites. 
Herpert G. Wituiams (Chem. News, 1913, 10'7, 109).—See P., 1912, 
28, 327. 


Further Observations on the New, Sensitive, and Char- 
acteristic Reactions of Bromine. III. Icitio Guarescur (Aiti 
R. Accad. Sci. Torino, 1913, 48, 4—14. Compare A., 1912, ii, 989). 
—The author claims priority over Denigés (A., 1912, ii, 1208) for 
this reaction. The present paper mentions a number of other dyes 
which may be used instead of magenta, and also records the exist- 
ence of traces of bromine'in various pure salts and in the ashes 
of certain plants. The reaction may be used to distinguish the 
hydrobromides of organic bases from their other salts. The magenta 
reagent shows the presence of bromine in the dibromo-derivatives 
of the dicyanodialkylglutarimides. When a solution containing a 
trace of hypobromite is treated with acid, it gives the magenta 
reaction. The reaction may also be applied (in some cases as a 
convenient lecture experiment) to detect the bromine produced in 
such reactions as that between iodine and bromates, or the expul- 
sien of bromine from some of its compounds by iodine. Some 
bromides (including those of potassium, barium, uranyl, sulphur, 
and lead) evolve traces of bromine when they are heated suffi- 
ciently ; other bromides do so in presence of iodine, either with or 
without heating. Concentrated hydrobromic acid does not yield 
bromine, even when boiled with iodine. The decomposition of 
organic bromine derivatives can be recognised in the same way. 
Dibromoisobutane, CMe,Br°CH,Br, tribromoethane, CH,Br-CHBr,, 
and bromoisopentane, CHMe,°CH,°CH,Br, do not yield bromine 
when boiled with or without iodine. Bromoform evolves bromine 
when heated or exposed to light, and bromal hydrate behaves 
similarly. R. V. 8. 


An Application of the Electric Resistance Furnace to the 
Estimation of Oxygen in Iron and Steel. R. H. McMILxen (J. 
Ind. Eng. Chem., 1913, 5, 123—125).—Two electric furnaces capable 
of maintaining a temperature of 950°, and fitted with quartz tubes, 
are connected up in series, a U-tube containing phosphoric oxide 
being placed between them. The first furnace is connected to the 
source of pure hydrogen, and the quartz tube contains several 
spirals of platinum gauze, so that any oxygen contained in the 
hydrogen is burnt up, the water produced being absorbed in the 
phosphoric oxide tube. The sample to be analysed (25 grams of 
drillings) is contained in a porcelain boat in the tube of the second 
furnace, and the water formed by the reduction of the oxides in the 
sample is absorbed in a weighed phosphoric oxide U-tube attached 
to the furnace. The latter U-tube is guarded by a sulphuric acid 
wash-bottle. 

The usual precautions are taken for sweeping all air and moisture 
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out of the apparatus before the estimation is commenced It is 
advisable to run a blank experiment from time to time. 

The results of the analyses of a number of irons and steels are 
given. a. & 


Direct Estimation of Oxygen in Organic Compounds. 
Maittanp ©. Boswett (J. Amer. Chem. Soc., 1913, 35, 284—290).—A 
method is described for the direct estimation of oxygen in carbon 
compounds. The substance, contained in a silica boat, is placed at 
one end of a quartz tube, 13 mm. in internal diameter and 980 mm. 
long, which is put into an ordinary combustion furnace. The 
substance is heated strongly in a current of pure hydrogen, and 
the products are passed over a long layer of fragments of charcoal, 
about 1 cu. mm. in size, maintained at a white heat. By this 
means all the oxygen in the compound is converted into water, 
carbon dioxide, and carbonic oxide. The water is absorbed in con- 
centrated sulphuric acid, the carbon dioxide in soda-lime, and the 
carbonic oxide is estimated by passing the gas, freed from water 
and carbon dioxide, through iodine pentoxide, and absorbing the 
resulting carbon dioxide with soda-lime (compare Levy, A., 1912, 
ii, 203). Experiments are quoted which show that the method 
is capable of giving results of about the same degree of accuracy as 
the usual combustion method for estimating carbon and hydrogen. 


Iodometric Estimation of Persulphuric Acid. Erich MU.uer 
and Horst von Ferser (Zeitsch. anal. Chem., 1913, 52, 195—197).— 
A stoppered flask holding 100—120 c.c. is filled with carbon dioxide 
gas, 5 grams of potassium iodide are added, and also 10 c.c. of 
ferrous sulphate solution (3 grams of crystals, 1 c.c. WV /2-sulphuric 
acid up to 100 c.c. of water); any iodine liberated is removed with 
thiosulphate. After adding either the persulphate in powder or in 
solution and more water so as to leave about 30 c.c. space, the flask 
is closed and left for five minutes. The iodine liberated, which repre- 
sents the persulphuric acid, is then titrated with standard thio- 
sulphate. Towards the end, a current of carbon dioxide is passed 
and the titration continued. L. ve K. 


Application of Devarda’s Method in the Estimation of 
Nitrogen in Nitrocelluloses. Kanier, M. Marqueyrot and 
Jovinet (Ann. Chim. anal., 1913. 18, 45—47).—A combination of 
the methods of Devarda and of Busch. 0°7 Gram of nitrocellulose 
is placed into a 700 c.c. flat-bottomed Jena flask, moistened with 
a little alcohol, and then treated with 30 c.c. of hydrogen peroxide 
(12 vols.), 60 c.c. of water, and 50 c.c. of aqueous potassium hydr- 
oxide, D 1°3; after placing on a small funnel, the flask is heated 
in a water-bath at 50—60° with frequent shaking. When the nitro- 
cellulose has dissolved (the liquid should not turn yellow), the 
contents are boiled over the free flame until evolution of oxygen 
ceases. 

When cold, 5 c.c. of alcohol and 2°5 grams of Devarda’s alloy 
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(45% aluminium, 50% copper, 5% zinc) in fine powder are added. 
The flask is connected immediately with a Wagner distilling 
arrangement, the end of which, drawn to a point, dips into 
standardised sulphuric acid. When the evolution of hydrogen has 
diminished, the contents are heated just to boiling for twenty 
minutes, when a stronger heat is applied so as to distil half the 
liquid within thirty to thirty-five minutes. 

The ammonia is then calculated as usual by titrating the excess 
of sulphuric acid in the receiver. L. ve K. 


Methods of Estimating Nitrogen in Humus. Cnartes B. 
Lipman and H., F. Pressey (J. Ind. Eng. Chem., 1913, 5, 143—144).— 
The authors have compared the various methods for the estimation 
of nitrogen in humus. The humus extract was boiled with mag- 
nesium oxide until no more ammonia was evolved, and the nitrogen 
then estimated in the residue by the methods of Wilfarth, Gunning- 
Atterberg, and Hibbard, and the salicylic acid method. The Hibbard 
method was found to be the most satisfactory, giving the highest 
amounts of, nitrogen, the best agreement between duplicates, and 
the least trouble in manipulation, as well as being the most speedy. 
It consists in heating the substance with 30 c.c. of concentrated 
sulphuric acid until fumes of sulphur trioxide are given off, and 
then adding 12 grams of a salt mixture made in the proportions of 
10 grams of potassium sulphate, 1 gram of ferrous sulphate, and 
0°5 gram of copper sulphate (compare ibid., 1910, 2, 463). The 
remainder of the estimation is as usual. 2. & F. 


Colorimetric Estimations in Water Analysis by means 
of the Autenrieth-Koenigsberger Colorimeter. WILHELM 
AvuTenrieTtH and ALBERT Funk (Zeitsch. anal. Chem.. 1913, 52, 
137—-167).—The above colorimeter (A., 1910, ii, 910) is recom- 
mended for use in water analysis in the estimation of ammonia, 
nitrous and nitric acid (and their admixtures), iron, lead, and 
hydrogen sulphide. The usual reactions are employed. L. pz K. 


Estimation of Ammonia in Effluents and Sewage. 
Sereius Krapivin (Zeitsch. anal. Chem., 1913. 52, 198—199).—One 
hundred c.c. of the water are placed in a 200 c.c. flask, 10 c.c. of 
10% barium chloride solution are added, and then 10 c.c. of 
NV /5-sodium hydroxide and a few drops of phenolphthalein. After 
diluting to the mark and shaking, the solution is filtered, and 
100 c.c. of the filtrate are neutralised with WV /10-hydrochloric acid ; 
5 e.c. of 40% formaldehyde are added, and the liquid is titrated 
with WV /20-sodium hydroxide until the colour remains pink. The 
acidity due to the formaldehyde itself is found by adding another 
5 c.c. and titrating again. 

The acidity liberated on adding formaldehyde represents the 
ammonia. L. DE K. 


The Rate of Reaction of Nitrous Acid and Carbamide in 
Dilute Solutions. Watter D. Bonner and Epwin §. Bissop (J. 
Ind, Eng, Chem,, 1913, 5, 134—136).—It is shown that nitrous acid 
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and carbamide react at an appreciable rate, even when the initial 
concentrations are as low as 0°1 part of nitrite nitrogen per 
million, the carbamide being present in equivalent amount. If, 
however, the Griess reagent (sulphanilic acid-a-naphthylamine) is 
added to the solution, carbamide, even when present in excess, will 
not react with the nitrous acid, since the reaction between the 
nitrous acid and the Griess reagent is much quicker than that 
between the acid and carbamide. 

The observation has been made that in very dilute solution carb- 


amide and nitrous acid sometimes fail to react, for no apparent 
reason. Tt. &. P. 


Soluble Silicic Acid in Basic Slag and its Effect on the 
Estimation of the Phosphoric Acid Soluble in Citric Acid. 
Max Popp, J. Conrzen, H. Horer, and H. Mentz (Landw. Versuchs- 
Stat., 1913, ‘79-80, 229 —278).—The inconvenience caused by the 
presence of silica in estimating the soluble phosphoric acid in basic 
slag only occurs in the case of slags deficient in soluble iron. The 
following method gives satisfactory results: The citric acid extract 
(50 c.c.) is treated successively with 25 c.c. of iron citrate solution, 
10 c.c. of 0°3% hydrogen peroxide, and 25 c.c. of magnesia mixture. 
The process is completed in the usual manner. 

The iron citrate solution is prepared by adding 30 grams of 
ferric chloride dissolved in 50 c.c. of water to 1000 grams of citric 
acid ; 4000 c.c. of 20% ammonia are then added slowly and carefully 
until all is dissolved. The volume of the mixture is made up to 
5 litres, after which it is filtered. 

The magnesia mixture is prepared by dissolving 550 grams of 
magnesium chloride and 700 grams of ammonium chloride in about 
2 litres of water, adding 1750 c.c. of 20% ammonia, and diluting 
to 10 litres. It is filtered some days afterwards. 

The total phosphoric acid in Wolter phosphate is estimated by 
dissolving 1 gram in 100 c.c. of 3% hydrochloric or nitric acid. The 
solution (not filtered) is treated with 2 c.c. of 3% hydrogen peroxide 
and 48 c.c. of iron citrate solution. It is then filtered, and 75 c.c. 
of the filtrate (=0°5 gram) treated with 25 c.c. of magnesia 
mixture. N. H. J. M. 


The Test for Arsenic with Bettendorf’s Reagent. Lupwic 
W. WINKLER (Zeitsch. angew. Chem., 1913, 26, 143—144).—It is 
usually stated that Bettendorf’s reagent, when testing for arsenic 
in solutions containing sulphuric acid, must be used in the cold, 
as otherwise the stannous chloride reduces the sulphuric acid to 
hydrogen sulphide, and stannous sulphide is precipitated. The 
author finds that this is not the case, and heat may be applied. 
The reagent is best made as follows: 100 grams of clear crystals of 
stannous chloride are dissolved in sufficient 36-—38% commercial 
hydrochloric acid to give 1000 c.c. of solution. Traces of arsenic 
in the acid are deposited on keeping, the deposition being acceler- 
ated by shaking the solution with 1 gram of finely powdered glass. 
The clear, supernatant solution is used for the test, In testing 
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for arsenic one volume of the solution to be tested is heated to 
boiling with 5 volumes of the reagent, and then left for half-an- 
hour. Concentrated sulphuric acid must first be diluted with an 
equal volume of water. 

The limit of sensitiveness of the test is 0°001 gram of arsenious 
oxide per litre. T. 6. P. 


An Internally Electrically Heated Combustion Tube for 
Organic Analysis. J. Marek (J. pr. Chem., 1913, [ii], 8'7, 287288). 
—It has been shown previously (A., 1912, ii, 297) that the combustion 
of organic substances may be carried out without the use of an 
oxygen-carrier, provided that the combustion tube is strongly 
heated. In the present communication the author gives a sketch 
and description of an electrically heated combustion tube, in which 
the heating is effected internally by means of a spiral of platinum 
wire fused into the tube itself. F. B. 


Gas Bubble and Washing Tube for Combustion Apparatus. 
H. E. Smira (J. Ind. Eng. Chem., 1913, 5, 150).—The part of the 
bubbler containing the sulphuric acid is modified in two ways: 
(1) a glass stopcock is fused on to the lower part of the bulb, so 
that the acid can be run out readily; (2) a side-tube containing glass 
beads is fused on, the top of this tube being closed with a rubber 
stopper, below which is fused another tube leading to the combustion 
apparatus. The apparatus can be recharged by taking out the 
rubber stopper and pouring in acid. x. BR 


Modification of the Parr Total-carbon Apparatus. C. E. 
Miuar (J. Ind. Eng. Chem., 1913, 5, 234—235).—The modification 
consists in the adaptation of a compensator for changes in tem- 
perature and pressure during the measurement of gas volumes, and 
may be applied to any gas burette. The principle is exactly the 
same as that applied to the ordinary nitrometer, where a third tube 
containing a fixed quantity of air is added and put into com- 
munication with the mercury of the levelling tube. In reading 
volumes of gas in the burette, the levelling tube is always raised 
until the mercury in the compensator stands at a fixed mark, 
whereby changes of pressure and temperature during the measure- 
ments are automatically compensated for. a. &.. 2. 


A Method of Examination of Fermentation Gases. WaLTHER 
FRIEBER (Centr. Bakt. Par., 1913, ii, 36, 438—443).—A modification 
of the method proposed by Burri and Diiggeli (A., 1909, ii, 336). 
In the original method a shake culture with saccharine agar is 
prepared at the closed end of a long glass tube, the culture medium 
being covered by a layer of non-saccharine agar. By the formation 
of gas the latter is pushed towards the mouth of the tube, and the 
total gas production may be measured off. For the examination 
of the gases, the tube is filled with water, and the agar broken up 
by means of a bent wire; sodium hydroxide is then introduced, 
and the carbon dioxide absorbed. 


ii. 338 ABSTRACTS OF CHEMICAL PAPERS, 


This method is open to objection on account of the possibility 
of appreciable quantities of gas being absorbed or enclosed by the 
agar medium, and the author suggests (1) that mercury should 
be employed instead of water for filling the fermentation tube, 
and (2) that the culture tube filled with mercury should be heated 
for fifteen to thirty minutes in steam in order to melt the agar 
and to liberate the gases retained by it. On cooling, the volume 
of gas may be read off, and sodium hydroxide introduced in the 


usual manner. H. B. H. 


A Comparison of Some Qualitative and Quantitative 
Methods for Carbonates in Soils. KE. W. Gartner (J. Ind. Eng. 
Chem., 1913, 5, 138—143).—The author confirms the method given by 
Marr (A., 1909, ii, 938) for the estimation of carbonates in soils. 

If properly made, the litmus paper test is the best qualitative 
test for the presence or absence of native carbonates in soils from 
humid regions. Some soils may give alkaline aqueous solutions, 
because of the hydrolysis of minerals present in the soil. If there 
are no alkalis or basic materials in a soil which are capable of 
giving alkaline solutions, their absence will be indicated by the 
reddening of blue litmus paper. T. 8. P. 


Estimation of Hardness of Waters. Paut Rowand (Zeittsch. 
anal. Chem., 1913, 52, 200—201).—The author explains the lathering 
of the soap solution after the calcium has been precipitated by the 
marked colloidal character of soap solutions. L. pe K. 


Control of the Purification of Boiler Feed Water. Grora 
WEISSENBERGER (Zeitsch. angew. Chem., 1913, 26, 140—143).—The 
author discusses the various methods which have been suggested 
for the control of the purification of boiler feed water, both from 
the point of view of accuracy and of time necessary for the analysis, 
and then proposes the following method: 100 c.c. of the water, at 
room temperature, are titrated with acid after the addition of 
10 drops of a 20% solution of sodium chloride, using 2 drops of a 
phenolphthalein solution (1 gram in 100 c.c. of 95% alcohol) as 
indicator. The addition of the sodium chloride is to suppress the 
dissociation of the sodium carbonate, otherwise the end-point with 
phenolphthalein is affected. Two drops of methyl-orange (1 gram 
in 1 litre) are then added, and the water again titrated with acid. 
The neutral solution is then titrated with soap solution of such a 
strength that for 100 c.c. of water, 1 c.c. of the soap solution corre- 
sponds with 2° of hardness. A table is given from which, using 
the titration results, the quantities of lime water or sodium 
carbonate solution necessary for purification may be directly 
ascertained. 2. &.. PP. 


Estimation of Potassium by the Cobaltinitrite Method. J. 
L. M. van per Horn van DEN Bos (Chem. Weekblad, 1913, 10, 
182—186).—A description of a method of estimating potassium 
volumetrically by means of sodium cobaltinitrite, applicable either 
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to an individual potassium salt, or to a mixture of potassium and 
sodium salts. The precipitate has the formula K,NaCo(NOg,),. 
A. J. W 


Estimation of the Carbonates and Hydroxides of Potassium 
and Sodium when together in Solution. W. A, BrapBury and 
F, Owen (Chem. News, 1913, 10'7, 85—86).—A measured volume of 
the solution is titrated with sulphuric acid, using phenolphthalein 
as indicator. The acid used is equivalent to all the hydroxide and 
half the carbonate; methyl-orange is now added, and the titration 
completed ; the additional amount of acid used is equivalent to half 
the carbonate, so that the amount of acid required for the carbonates 
and for the hydroxides can be calculated from these figures. The 
fully neutralised solution is evaporated to dryness, and the residue 
of sulphates weighed. The results obtained give all the data 
necessary for the calculation of the respective amounts of carbonates 
and hydroxides present. 

Attempts to carry out the estimation by evaporating the solution 
to dryness and extracting the hydroxides with absolute alcohol 
gave unsatisfactory results. x. B. P. 


Estimation of Alkalis in Rocks. H. V. Krisnnayya (Chem. 
News, 1913, 107, 100—101).—A suitable quantity of the powdered 
sample is heated in a platinum dish with hydrofluoric and sulphuric 
acids, and after expelling the excess of acid, the residue is dissolved 
in boiling dilute hydrochloric acid; any undissolved matter must 
be again submitted to the treatment with hydrofluoric and-sulphuric 
acids. The mixed filtrate is then made up to a definite volume, 
and an aliquot part, representing 1 gram of the sample, is with- 
drawn. After evaporating to dryness and igniting the residue, 
thus rendering the iron and alumina insoluble, the alkali sulphates 
are extracted with boiling water, and, without filtering, converted 
into chlorides by adding barium chloride solution; some barium 
hydroxide is also added. 

After removing the excess of barium with ammonium carbonate, 
the alkali chlorides are weighed jointly as usual. The potassium 
is then estimated as platinichloride in the ordinary manner. 

L. DE K. 


Estimation of the Absorbed Bases in Soils. Dmirri N. 
PrianiscHnikov (Landw. Versuchs-Stat., 1913, 79-80, 667—680).— 
Kellner’s method of estimating the absorbed bases in soils (displacing 
with ammonium chloride) is both slow and difficult, as the 
ammonium chloride is not easy to remove. Ammonium nitrite acts 
with greater vigour than the chloride, but has the disadvantage of 
being unstable. Both ammonium acetate and 3°2% ammonia are 
suitable for ascertaining the amount of absorbed potassium. 

For estimating ammonia in soils, it was found that by digesting 
the soil (200 grams) ten times with 5% potassium chloride and 
distilling with magnesia, results were obtained which agree most 
nearly with those obtained by Boussingault’s method and by 
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Schlesing’s hydrochloric acid method. The sodium hydroxide 
method of Schlesing gives results which are evidently too high 
owing to the decomposition of amido-compounds. 

Previous experiments showed that whilst plants can assimilate 
the potassium of biotite, nepheline, and muscovite, the potassium 
of orthoclase, sanidine, and leucite is not available, or only to a very 
slight extent. It was found that by extracting the minerals once 
with ammonium chloride, and estimating the potassium dissolved, 
similar indications were obtained. 

Experiments with barley showed that the potassium of zeolites is 
almost completely unavailable when isolated. In contact with 
nutritive salts, and even with calcium carbonate, it is readily 


assimilated. N. H. J. M. 


The Gay-Lussac Method of Silver Estimation. Freperic P. 
Dewey (J. Ind. Eng. Chem., 1913, 5, 209—214).—An account of the 
method used and the precautions taken in the United States Mint 
for the estimation of silver according to the method of Gay-Lussac. 
Very elaborate tests of the method have been made, and the con- 
clusion arrived at is that two analysts, working on identical 
samples of standard silver and making four estimations each, may 
differ as much as 1 “fine” (0°1%) in their reports. Tt. &..2. 


New Forms of Flask and Beaker for the Volumetric Bsti- 
mation of Silver, Chlorine, Sulphuric Acid, etc. V. N. Ivanov 
(J. Russ. Phys. Chem. Soc., 1913, 45, 66—69*).—Volhard’s method gives 
results which are about 0°4% too high (or too low) when used for the 
estimation of silver (or chlorine). This inaccuracy, which is due to 
adsorption of ammonium thiocyanate by the silver thiocyanate, may 
be avoided by using for the titration a beaker with vertical or 
slightly tapering sides, and a concave base. The central part of the 
base is blown into the form of a spherical bulb, which juts up into 
the body of the beaker, and leaves a distance of not more than 
0°5 cm. between itself and the main wall of the beaker. The pre- 
cipitate formed falls through this narrow space to the bottom of the 
beaker, where it remains even after rotation of the vessel. When 
the end-point is approached, the contents of the beaker are 
thoroughly mixed by vigorous shaking, the precipitate being allowed 
to settle again before the titration is continued. The final red 
coloration is found to persist for some hours, whereas that obtained 
in the ordinary way disappears in the course of a few minutes. The 
above procedure yields results identical with those given by Mohr’s 
volumetric method or by the gravimetric method. z.  S- 


Purification of Barium Sulphate Precipitated in the Esti- 
mationof Barium. Frank A. Goocs and D. U. Hitz (Amer. J. Sei., 
1913, [iv], 835, 311—314).—When barium is estimated by pre- 
cipitation of the sulphate in presence of alkali salts, considerable 
errors may be occasioned by the occlusion of foreign substances. 
These may be avoided by dissolving the precipitate in concentrated 
sulphuric acid and evaporating to dryness, when the barium sulphate 


* and Chem. Zeit., 1913, 37, 427. 
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crystallises in more or less coarsely granular crystals, which can be 
readily washed free from the alkali metal sulphates. 

The evaporation of the sulphuric acid solution can be effected 
in a platinum crucible heated by a Hempel burner, or by directing 
a small blow-pipe flame to the tip of a cone of fine platinum gauze, 
which is fitted into the mouth of the crucible. The use of this 
gauze cone is quite effective in preventing loss by sputtering. 

H. M. 


Estimation of Copper in White Metal Alloys. Freperrick 
IspoTson and L, Arrcnison (Chem. News, 1913, 107, 121) —0°5 Gram 
of drillings is dissolved in 10—15 c.c. of aqua regia, and an equal 
volume of water is added. Any lead chloride separating on cooling 
is filtered off. To the filtrate is added 1 gram of tartaric acid, and 
the bulk of the acids is neutralised with sodium hydroxide. The 
heated liquid is then poured slowly into a boiling solution composed 
of 20 grams of sodium hydroxide and 2—3 grams of hydrazine 
hydrochloride in 250—300 c.c. of water. After fifteen minutes the 
metallic copper is collected on paper pulp, washed with hot water, 
and then redissolved in dilute nitric acid (1 acid of D 1°2—1 water). 
The solution is evaporated to pasty constituency, and the residue is 
moistened with a few drops of nitric acid and dissolved in water; 
the solution should not be opalescent (absence of tin). After 
rendering alkaline with solution of sodium carbonate, acetic acid 
is added in slight excess, and the solution boiled. When cold, the 
copper is titrated in the usual way, iodometrically. L. DE K. 


The Thiocyanate Permanganate Method for Copper in Ores. 
D. J, Demorest (J. Ind. Eng. Chem., 1913, 5, 215—216).—Guess’s 
method for the estimation of copper (compare Grossmann and 
Holter, A., 1909, ii, 449) is modified by oxidising most of the thio- 
cyanate with alkaline permanganate and completing the oxidation 
with acid permanganate; a correction factor is thereby avoided. 

The weight of ore taken should contain from 0°05—0°3 gram of 
copper. It is heated for several minutes with 5 c.c. of concentrated 
hydrochloric acid, after which 10 c.c. of nitric acid are added, and 
the ore digested until completely decomposed ; 10 c.c. of sulphuric 
acid (1: 1) are added, and the whole evaporated until sulphuric acid 
fumes appear. It is then cooled, 50 c.c. of water containing 3 grams 
of tartaric acid added, and heated until all soluble salts are dis- 
solved; again cooled, ammonia added until the liquid is a deep 
blue, and then acidified with sulphuric acid. After the addition 
of 1 gram of sodium sulphite, dissolved in 20 c.c. of water, the 
solution is heated nearly to boiling, and then a solution of 1 gram 
of potassium thiocyanate in 20 c.c. of water added, with vigorous 
stirring, to precipitate the copper. It is heated for some time to 
coagulate the precipitate and dissolve the tartaric acid, filtered 
through a Gooch crucible, washed well, and then 30 c.c. of a hot 
10% solution of sodium hydroxide run through the crucible in order 
to decompose the cuprous thiocyanate ; and again washed well. The 
filtrate is warmed to 50°, and the thiocyanate present titrated with 
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permanganate, spot-testing it from time to time with ferric chloride 
and hydrochloric acid. When the red colour in the spot-test 
becomes very faint, 30 c.c. of sulphuric acid (1: 1) are added, all the 
manganese dioxide allowed to dissolve, and the titration finished 
with permanganate. 

No elements interfere with the method except silver; any lead 
present is collected as sulphate after evaporating with sulphuric 
acid. The results are accurate. Zz. &. P. 


Electrolytic Estimation of Copper in Ores containing 
Arsenic, Antimony, or Bismuth. D. J. Demorest (J. Jnd. Eng, 
Chem., 1913, 5, 216).—Advantage is taken of the fact that copper is 
entirely precipitated as cuprous thiocyanate from a solution con- 
taining ammonium sulphate, ammonium tartrate, and tartaric acid. 
The ore (1 gram, or more if the sample is low in copper) is treated 
according to the method given in the preceding abstract, using, 
however, 7 c.c. each of hydrochloric acid and nitric acid, 5 c.c. of 
sulphuric acid, 30 c.c. of water, and 2 grams of sodium sulphite. 
The precipitate of cuprous thiocyanate, after being collected on a 
dense filter, is washed several times with a solution containing about 
1% of potassium thiocyanate, and the same amount of tartaric acid. 
The precipitate is then dissolved in nitric acid (1: 2), using as 
little as possible, the solution boiled to destroy ali the thiocyanate, 
the volume made up to 125 c.c., and the copper estimated electro- 
lytically. tT. & P. 


The Electro-analytical Separation of Copper from Tungsten 
and Molybdenum. W. D. ‘rEapwELt (Zevtsch. Llektrochem., 1913, 
19, 219—221).—It is shown that tungsten and molybdenum are 
not quantitatively separated from copper by electrolysis in potassium 
cyanide solution. Copper, existing as chloride, nitrate, sulphate, 
phosphate, or acetate, can be quantitatively separated from tungsten, 
which must be present as sodium tungstate, by the following process. 
The solution is treated with 15—20 c.c. of concentrated ammonia 
and 3—5 grams of ammonium sulphate, and electrolysed with 
current having an #.M.F. of 2 volts. Stationary or rotating 
cathodes may be used, and there is no deposition of tungsten if the 
current is allowed to pass for long periods after all the copper has 
been deposited. Copper can be separated from molybdenum, which 
must be present as ammonium molybdate by adding an alkali 
sulphite to the ammoniacal solution, and electrolysing with a 
current having an 7.M.F. of 0°9 volt. In this process the current 
must not be allowed to flow for more than a few minutes after the 
blue colour has disappeared from the solution. Experiment shows 
that if it is allowed to flow for five minutes after the blue colour 
has vanished, all the copper will have been deposited, and no 
molybdenum hydroxide will have been precipitated. It is also 
stated that in the quantitative estimation of molybdenum as 
molybdenum trioxide, it must not be heated above 400—450°, and 
the operation must be carried out in a porcelain crucible, and not 
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in a platinum crucible. The reasons for these precautions are: 
(1) molybdenum trioxide is volatile above 450°, and (2) it is reduced 
in contact with platinum. J. F.S. 


Estimation of Free Acid or Base in Aluminium Sulphate. 
V.N. ivanov (J. Russ, Phys. Chem. Soc., 1913, 45, 57—66).—The 
method usually employed for the estimation of free acid in 
aluminium sulphate is that devised by Beilstein and Grosset, which 
consists in addition of ammonium sulpRate to form ammonium 
alum, treatment with alcohol, evaporation of the filtrate to dryness, 
and titration of the dissolved residue with alkali in presence of 
methyl-orange. The author finds, however, that this method indi- 
cates about 0°22% of free sulphuric acid after addition to the 
aluminium sulphate of a quantity of alkali five times as large as 
should be sufficient to neutralise the free acid originally found. 
Further, the result obtained varies with the amount of water taken 
to dissolve the aluminium sulphate, and with the amount of alcohol 
used to wash the precipitated alum. 

The following method is free from these defects. One gram of 
the sulphate is dissolved in a 100 c.c. Erlenmeyer flask in 50 c.c. of 
water, and into the liquid, heated to 85°, 12 c.c. of potassium 
ferrocyanide solution (1:12) are quickly added, with constant 
stirring, from a burette. Immediately afterwards 20 c.c. of barium 
chloride solution (1: 10) are pipetted into the liquid, which is kept 
in vigorous movement. The whole of the liquid and precipitate is 
introduced into a 100 c.c. flask, and the volume made up to 
100°25 c.c., 0°25 c.c. representing the volume displaced by the pre- 
cipitate. When mixed, the contents are allowed to settle for an 
hour, 25 or 50 c.c. of the clear supernatant liquid being then 
titrated with decinormal sodium hydroxide solution in presence of 
3 or 4 drops of methyl-orange solution (1: 1000). The method has 
been tested by means of a solution of aluminium sulphate, to which 
different known proportions of sulphuric acid were added, and 
found to give satisfactory results. The reaction with the ferro- 
cyanide is represented by the equation: 

2K,Fe(CN), + 3H,SO,=6HCN + K,Fe[Fe(CN),] + 3K,SO,. 

When the clear liquid from the barium precipitate exhibits no 
acidity, the substance contains free base. In such case, to a solution 
of 1 gram of the aluminium sulphate in 50 c.c. of water are added 
2 c.c. of seminormal hydrochloric acid, the liquid being then heated 
to 85°, and treated as described above. The difference between the 
amount of acid then found and that corresponding with 2 c.c. of 
seminormal acid is calculated as either aluminium hydroxide or 
sodium hydroxide. 

If a rapid but not very accurate estimation of the acidity is 
desired, the aluminium sulphate solution may be titrated imme- 
diately with seminormal alkali hydroxide solution, a drop of the 
liquid being removed from time to time and placed on a filter paper 
previously soaked in methyl-orange solution (1: 1000) and dried. 
When the red colour originally formed round the precipitate gives 
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place to an orange colour, the titration is complete. This procedure 
gives results about 0°2% too low. , ae te A 


Rapid Estimation of Manganese in the Presence of Iron. 
M. Emmanvuet Pozzi-Escor (Ann. Chim. anal., 1913, 18, 56—58),— 
The solution containing the manganese is heated to boiling and 
precipitated with excess of sodium hydroxide and about 1 gram of 
persulphate. The precipitate, after being washed, is heated in a 
special apparatus (very mych like that of Baubigny and Chauvanne ; 
A., 1904, ii, 203) with hydrochloric acid, and the vapours are 
absorbed in a solution containing 3 grams of potassium iodide, 
5 grams of sodium acetate, and 4—5 grams of zinc oxide in 
suspension. A slow current of carbon dioxide facilitates the 
elimination of the chlorine. 

The iodine liberated is then titrated as usual with W/10-thio- 
sulphate ; 1 c.c.=0°000275 gram of metallic manganese. L. DE K. 


The Volumetric Estimation of Manganese in Rock, Slags, 
Ores, and Spiegels. Fioyp J. Merzcer and L. E. Marrs (J. Jnd. 
Eng. Chem., 1913, 5, 125—126).—The application of the authors’ 
method for the estimation of manganese (A., 1912, ii, 94) to rock, 
slags, etc., is given. 

Two to five grams of rock are boiled in a platinum dish with 
5—15 c.c. of dilute sulphuric acid (1: 2), and then with 5—15 c.c. 
of hydrofluoric acid until decomposition is complete; 5—10 c.c. of 
dilute nitric acid (1: 1) and 2—3 c.c. of concentrated sulphuric 
acid are added, the flame removed, and: about 1 gram of ammonium 
persulphate added in small portions at a time. When evolution of 
gas has ceased, the solution is evaporated until fumes of sulphur 
trioxide appear, cooled, 50 c.c. of water added, boiled and cooled. It 
is then transferred to a waxed beaker, and treated as described in 
the previous paper (loc. cit.). Slag is treated similarly to rock, 
0°2—1°0 gram being taken. Ores (pyrolusite) are dissolved in 50% 
hydrochloric acid, the solution evaporated down with sulphuric acid, 
nitric acid then added, and afterwards ammonium persulphate, the 
remainder of the treatment being similar to that with rock. 
0°5—1 Gram of the ore is taken. Ores, slags, etc., which are 
insoluble in hydrochloric or nitric acid, are treated in the same 
way as rock. Spiegels and ferromanganese are analysed according 
to the method already given (loc. cit.). 


The Estimation of Small Quantities of Manganese and 
Chromium in Minerals and Rocks. Max Dirtricu (Zeitsch. 
anorg. Chem., 1913, 80, 171—173).—The colorimetric estimation of 
manganese in rocks is often difficult, owing to the presence of 
chromium, which alters the colour of the permanganic acid solution. 
By adding ammonia to the mixed solution of permanganate and 
chromate and warming, all the manganese and iron are precipitated 
as hydroxides. The washed precipitate may be dissolved, warmed, 
and oxidised by means of ammonium persulphate as usual. The 
chromium may be estimated colorimetrically by comparison with a 
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standard solution of potassium chromate after removal of ilver by 
sodium chloride, and concentration. The method is not accurate 


for chromium when the quantity of this falls below 2 mg. 
C. H. D. 


Volumetric Hstimation of Chromium, Vanadium, and Iron 
in Presence of One Another. Freprerick W. Arack (Analyst, 
1913, 38, 99—102).—A solution of methylene-blue (4 grams per 
litre) is boiled with dilute hydrochloric acid in a current of carbon 
dioxide, and then decolorised with titanous chloride. A known 
quantity of the solution of the above metals is then run in, and 
the regenerated blue titrated with titanous chloride. 

Chromium must be converted into chromate by boiling with 
sodium peroxide. If iron is also present, dilute sulphuric acid is 
added until the precipitate is redissolved ; the result then will be 
chromate + ferric salt. By boiling another portion of the solution 
with hydrochloric acid, thus reducing the chromic acid, a second 
experiment will give the iron only. Vanadium, either alone or in 
presence of iron, is estimated as directed for chromium. 

In a mixture of the three metals, one portion is titrated as 
directed, the result being the amount of chromate, vanadate, and 
ferric salt. A second portion is boiled with hydrochloric acid, thus, 
when titrated, giving the ferric salt only. A third portion is boiled 
with sulphur dioxide and then (partly) reoxidised with per- 
manganate. The result of the methylene-blue titration is then 
vanadate + ferric salt. 

In iron alloys the chromium may be determined directly by fusion 
with sodium hydroxide and peroxide. The chromate formed is 
then extracted with water. L. DE K. 


An Electrolytic Method for the Estimation of Tin in Canned 
Food Products. ALieRton S. CusHman and Everett B. WetTTENnGceL 
(J Ind. Eng. Chem , 1913, 5, 217—218).—The usual method emvloyed 
in the authors’ laboratories was to destroy the organic matter with 
a mixture of sulphuric and nitric acids, neutralise the solution, from 
which all nitric acid had been expelled, with ammonia, acidify with 
hydrochloric acid, precipitate the tin as sulphide, and weigh as 
oxide. The great objections to this method are the time involved, 
the quantities of acid used, and the damage caused to the hoods 
and flues by the acid fumes. The method now adopted is as follows: 
50 grams of the pulped material are brought to a slow boil with 
50 c.c. of concentrated hydrochloric and 25 c.c. of nitric acid, using 
a 600 c.c. beaker. The boiling is continued for five minutes, stirring 
continuously, unless foaming occurs, when the flame is removed, 
and the material allowed to digest for ten minutes. The solution 
is then diluted with an equal volume of water, made alkaline with 
strong ammonia, and 25 c.c. of saturated ammonium sulphide, 
digested for a few minutes, and then filtered through a fluted filter. 
The residue is washed with boiling water containing a little 
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ammonium sulphide, and the tin in the filtrate (400 c.c.) is deposited 
on a rotating cathode. The deposition of tin is complete in one to 
four hours. 1°5 Amperes at 4 volts are used, but no details are 
given of the area of the cathode, which consists of a platinum 
crucible. T. S. P. 


Estimation of Tin in Bronzes. Freperick Issotson and L. 
Arronison (Chem. News, 1913, 10'7, 109—110).—The tin is estimated 
directly in the precipitated metastannic acid, without any previous 
ignition or weighing. 

For a bronze containing about 10% of tin, 1 gram of coarse 
drillings is taken and treated with 10—15 c.c. of nitric acid 
(D=1°4). (The quantity of alloy taken should be such that it 
contains about 0°1 gram of tin.) When the action is complete, the 
solution is evaporated to a paste, 75 c.c. of water added, and 
boiled for a few minutes. The precipitate is allowed to settle, and 
washed by decantation through a tightly-packed filter of asbestos 
pulp, the hot wash-water containing a small quantity of nitric acid. 
It is washed finally with water until the free nitric acid is removed, 
and the whole of the filter and precipitate then transferred to the 
flask containing the greater portion of the metastannic acid, using 
as little water as possible in the transference (less than 20 c.c., if 
possible). Next a volume of concentrated sulphuric acid is added 
equal to that of the water used, and the solution boiled for three 
minutes, taking due precautions against bumping. Then 50 c.c. 
of concentrated hydrochloric acid are added and boiled for two 
minutes, when a clear solution should be obtained. About 1 gram 
of finely powdered antimony is added, boiled for about a minute, 
«nd then cooled rapidly under the tap in an atmosphere of carbon 
dioxide. When quite cold, it is titrated at once with W/20-iodine, 
using starch as indicator. The proportion of sulphuric acid to 
hydrochloric acid used should be about 3:5 by volume; a greater 
proportion of sulphuric acid interferes with the method. Dilution 
of the solution has no ill-effect on the titration, and the asbestos 
interferes in no way, the end-point being quite sharp. 

The following method is based on the use of hydrazine for the 
precipitation of copper (compare Jannasch and Biedermann, A., 
1900, ii, 315). 0°5 Gram of the drillings is dissolved in 10—15 c.c. 
of aqua regia, and the solution diluted with an equal volume of 
water, most of the free acid neutralised with a solution of sodium 
hydroxide, taking care that no precipitate is formed, and heated 
to boiling. In a large, conical flask a solution of 20 grams of sodium 
hydroxide in 300 c.c. of water is heated to boiling, 2—3 grams of 
hydrazine hydrochloride added (not sulphate), and then the solution 
of copper and stannic chlorides is run in drop by drop, shaking 
vigorously meanwhile. After digesting for fifteen minutes, the 
precipitated copper is collected, and washed with hot water. The 
filtrate is concentrated, acidified with hydrochloric acid, and the 
tin estimated either by the method above described, or gravi- 
metrically. The copper can be estimated by any of the usual 
methods. T. 8. P. 
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Volumetric Estimation of Tin by means of Potassium 
Bromate. Fritz Ficuter and E. Mi.ier (Chem. Zeit., 1913, 37, 
309).—Stannous chloride solutions may be titrated with potassium 
promate solution, provided that the solution contains a sufficient 
quantity of free acid (compare A., 1902, ii, 12), the end-point of 
the titration being denoted by production of a yellow coloration 
due to the liberation of free bromine on the addition of bromate 
solution after all the stannous chloride has been oxidised. Twenty 
c.c. of a solution of a tin salt are treated with a small quantity of 
aluminium wire, and, when the aluminium has dissolved, 30 c.c. of 
concentrated hydrochloric acid and 20 c.c. of water are added, and 
the mixture is heated until the precipitated tin has re-dissolved. 
The solution is then cooled and titrated with a standardised 
potassium bromate solution. W. P.S. 


[Assay of] Alloys of Tin and Antimony. Ponrio (Ann. 
Chim. anal., 1913, 18, 47—48).—In the practical absence of copper, 
0°5 gram of the alloy is oxidised with nitric acid (D 1°3), the 
tin and antimony oxides are washed with acidified water, heated 
to bright redness, and weighed. The antimony is then estimated 
separately in another 0°5 gram of the sample by evaporation with 
nitric acid, moistening the residue with 1 c.c. of strong sodium 
hydroxide solution, and heating, short of boiling, with 60—75 c.c. 
of sodium monosulphide (D 1°15). From the solution obtained the 
antimony is then precipitated electrolytically (0°3 ampere, 4 volts) 
after first adding 20 c.c. of 20% potassium cyanide. The antimony 
is then removed from the platinum gauze cylinder with nitric acid, 
and finally converted by ignition into oxide. 

In presence of copper, the joint oxides of tin and antimony are 
obtained pure as follows: 0°5 gram of the alloy is heated with 
hydrochloric acid and a sufficiency of nitric acid, the liquid is 
evaporated: to 5 c.c., and after adding 50 c.c. of nitric acid (D 1°3) 
the whole is boiled until red fumes cease to be evolved. At short 
intervals a few grams of potassium chlorate are then added, and 
the whole is kept boiling for some twenty minutes. After adding 
an equal volume of water and allowing to deposit, the mixed oxides 
are collected, washed with acidified water, ignited, and weighed. 

L. vE K. 


Assay of Commercial Vanadic Acid. Gasriet CuEsneau (Ann. 
Chim. anal., 1913, 18, 198—111).—Moisture and loss on ignition are 
determined as usual; the latter is often negative. Vanadic acid, 
silica, iron, manganese, calcium, and magnesium are estimated by 
fusing 1 gram of the product with 2—3 grams of sodium carbonate 
containing 10% of nitre. On boiling with water, vanadic acid, 
silica, and alumina pass into solution, whilst the oxides of iron 
and manganese remain with the carbonates of calcium and mag- 
nesium. The insoluble matter is redissolved in hydrochloric acid, 
and the solution analysed as usual. Both the iron oxide obtained 
and the filtrate from the magnesium contain traces of vanadium; 
from the iron it may be recovered by fusion as directed, and the 
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aqueous extract may then be united with the magnesium filtrate 
and the vanadium estimated colorimetrically with hydrogen per- 
oxide after concentration of the liquid and acidifying with nitric 
acid. 

The alkaline solution is acidified with nitric acid and evaporated 
to dryness to render the silica insoluble. After treatment with 
dilute nitric acid, the silica is collected and the filtrate heated with 
slight excess of ammonia. The precipitate consists of alumina 
containing perhaps phosphoric or arsenic acid. After ignition and 
weighing, allowance is made for these acids, also for traces of 
vanadic acid, which may have co-precipitated. To the filtrate from 
the alumina is added barium nitrate, which yields a precipitate 
containing after ignition 37°24% of vanadic acid. Traces of vanadic 
acid in the filtrate may be estimated colorimetrically. The weight 
must, however, be corrected for phosphoric acid and arsenic acid, 
which also form insoluble barium compounds. 

Sodium oxide is estimated by the Lawrence Smith method 
(fusion of 1 gram with 8 grams of calcium carbonate and 1 gram 
ammonium chloride; an extra addition of 3 grams of barium 
carbonate is recommended here). 

Arsenic and phosphorus: 5 grams of the product are fused with 
10 grams of sodium carbonate, the solution is acidified with hydro- 
chloric acid, and the arsenic acid reduced with sulphur dioxide. 
After boiling, the arsenic is then precipitated as sulphide with 
hydrogen sulphide. The filtrate is evaporated with addition of 
2—3 c.c. of pure sulphuric acid, and after dissolving in water 
and adding a few grams of ammonium nitrate the phosphoric acid 
is precipitated by heating for two hours at 40° with an equal 
volume of molybdate solution. It must be remembered that a 
portion of this phosphoric and arsenic acids may be contained in 
the alumina precipitate, and the remainder in the barium compound. 

L. DE &. 

Relationship of Cesium and Rubidium Salts to the Heavy 
Metals. M. Wacenaar (Pharm. Weekblad, 1913, 50, 273—280).— 
The author recommends cesium chloride for the microchemical 
detection of bismuth, cadmium, chromium, and zinc; and rubidium 
chloride for that of antimony, bismuth, aluminium, and chromium. 


A. J. W. 


Separation of Columbium and Tantalum by means of Potass- 
ium Chloride in Hydrofluoric Acid Solution. Ene. Metmpere 
and Paut Winzer (Zeitsch. angew. Chem., 1913, 26, 157—158).— 
Thirty grams of the ore are decomposed by melting with potassium 
pyrosulphate. The residue is boiled with water and freed from any 
interfering metals. Of the purified acids, 5—10 grams are taken 
for the columbium estimation. This is dissolved in a sufficiency 
of hydrofluoric acid, and mixed with an excess of saturated solution 
of potassium chloride. The deposit of potassium tantalum fluoride 
is collected, heated with sulphuric acid to dryness, and again treated 
with hydrofluoric acid and potassium chloride. In both cases the 
deposit is washed with a cold solution of potassium chloride. The 
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compound is then decomposed by means of sulphuric acid, the 
tantalic acid is first boiled with water containing hydrochloric acid, 
then with ammonia, and finally weighed as pentoxide. 

The columbium contained in the filtrate is recovered as usual; 
any titanium present should be estimated colorimetrically and 
allowed for. L. DE K. 


The Estimation of Acetylenic and Ethylenic Hydrocarbons 
in Mixtures of Gaseous Hydrocarbons. Paut LeBeau and 
A. Damrens (Compt. rend, 1913, 156, 557—559. Compare this vol., 
ii, 253).—The authors advocate two new reagents for use in gas 
analysis, one to absorb acetylenic hydrocarbons, and the other to 
absorb the olefines. The first is a solution containing 25 grams of 
mercuric iodide and 30 grams of potassium iodide in 100 c.c. of 
water. When being used, a small fragment of potassium hydroxide 
is introduced into the absorption tube. It is capable of absorbing 
twenty times its volume of acetylene, a white precipitate being 
deposited. The olefines are no more soluble in this reagent than 
in water. 

The second reagent is a 1% solution of vanadium pentoxide in 
concentrated sulphuric acid, or a 6% solution of uranyl sulphate 
in the same acid. Either of these solutions can be employed, and 
will take up one hundred and fifty times their volume of ethylene, 
whilst being without action on carbon monoxide. The absorption 
is rapid, due to the presence of the catalyst. W. G. 


Estimation of Alcohoi in Very Dilute Solutions by means of 
Permanganate. H. P. Barenprecut (Zeitsch. anal. Chem., 1913, 52, 
i67—172).—Five c.c. of a fermented liquid (wine, beer, etc.), pre- 
viously diluted so as to contain about 0°2% of alcohol, are poured 
into a mixture containing 100 c.c. of solution of potassium perman- 
ganate (39 grams in 4 litres) and 40 c.c. of aqueous sodium hydr- 
oxide (150 grams in 1 litre), which has been heated to boiling. 
After continuing the boiling for one minute, 100 c.c. of oxalic acid 
(80 grams in 4 litres) are added, followed by 40 cc. of dilute 
sulphuric acid (2:5), and the solution is then titrated with perman- 
ganate (3°182 grams of potassium permanganate per litre). The 
result= excess of oxalic acid (A c.c.). 

Meanwhile 5 c.c. of the liquid have been evaporated to dryness 
on the water-bath, and the residue dissolved in 5 c.c. of a solution 
of sucrose (1 gram in 250 c.c. of water), and the solution treated 
as before. Allowance is then made for the reduction caused by the 
sugar (28°05 c.c. permanganate), and the result (B c.c.) is deducted 
from A. Multiplied by 0°384, the number of mg. of alcohol, and 
multiplied by 0°483, the number of cm. of alcohol contained in 
the 5 c.c. operated on are obtained. 

The additior of the sucrose improves the accuracy of the process. 

Traces of alcohol in a liquid containing organic matters must be 
first recovered by distillation before applying the process. A little 
sucrose is added to the distillate and allowed for. L. DE K. 
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Potassium Permanganate in the Quantitative Estimation of 
Some Organic Compounds. C. M. Pence (J. Ind. Ena. Chem. 
1913, 5, 218—220).—Tocher’s method for the estimation of phenol 
(A., 1961, ii, 353; compare also Donath and Ditz, A., 1900, 1, 197) 
is open to the objection that the manganese dioxide formed in the 
oxidation with alkaline permanganate is not readily reduced in 
the subsequent operations. The method is modified as follows: 
25 c.c. of the phenol solution (0°4 gram per litre) are added to 
50 c.c. of V/10-permanganate and 3—4 grams of sodium hydrogen 
carbonate contained in a 500 c.c. glass-stoppered conical flask. It 
is boiled for five to ten minutes (with stopper removed), cooled to 
60°, acidified with dilute sulphuric acid, and after keeping for two 
minutes cooled to room temperature. The solution is diluted, 5 c.c. 
of 20% potassium iodide added, and the liberated iodine titrated 
with WV /10-thiosulphate in order to determine the excess of perman- 
ganate. The phenol is oxidised to carbon dioxide. 

Pyrogallol, catechol, resorcinol, quinol, salicylic acid, and salo! 
may be estimated similarly, but the cresols and benzoic acid do 
not give satisfactory results. T. 8. P. 


The Quantitative Estimation of the Oxidation Products of 
Cholesterol. Isaac Lirscniitz (Biochem. Zettsch.. 1913, 48, 
373—417).—A method is described by means of which oxychole- 
sterol can be estimated in the unsaponifiable products obtained 
from tissues and other sources. This substance gives a colour 
reaction with a mixture of acetic and sulphuric acids, which is 
readily converted into a pure green colour by the addition of a 
few drops of 5% ferric chloride solution in acetic acid. Solutions 
obtained in this way give a spectrum with a well defined band in 
the red, the breadth of which is proportional to the amount of 
oxycholesterol in the solution. Three methods of spectroscopic 
estimation, by means of this band, are described, namely, (a) by a 
dilution method, in which the solution with unknown amount of 
oxycholesterol is diluted until it gives the same spectrum as a 
standard solution; (0) by alteration of the depth of layer of the 
solution used for absorption, until the spectrum is the same as that of 
a standard solution. This is the most accurate method, and an instru- 
ment constructed by Zeiss, with specially made vessels for altering 
the depth of the fluids, the absorption spectra of which are to be 
investigated, are described and figured in the text; (c) by ascertain- 
ing the dilution of the fluid necessary to produce the disappearance 
of the band. As the esters of oxycholesterol do not give the colour 
reaction, it is possible to estimate these by determining the amount 
of oxycholesterol present before and after hydrolysis. A method 
is given for preparing oxycholesterol for standard solutions, in 
which cholesterol in acetic acid solution is oxidised by benzoyl 
peroxide. Other oxidation products of acid character are obtained 
at the same time, of which a preliminary account is given by the 
author. The actual methods of carrying out the oxycholesterol 
estimations are given in full detail. 8. B. S$. 
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Influence of Ammonium Sulphate in the Polarimetric Esti- 
mation of Lactose. G. Jannson-Bionm (Zeitsch physiol. Chem., 
1913, 88, 441—443).—The presence of ammonium sulphate in such 
quantity as is used in the preparation of milk for polarimetric 
observation is shown to diminish the rotatory power of lactose very 
slightly. A correction of 0°1% is to be applied when the amount 
of lactose is from 4 to 6%. E. F. A. 


Detection of Invert Sugar by means of f-Naphthol. Franz 
M. Litrerscueip (Chem. Zett., 1913, 37, 321).—The test proposed 
depends on the fact that commercial invert sugar contains traces 
of furfuraldehyde compounds, which yield a red coloration with 
concentrated sulphuric acid and B-naphthol. For the detection of 
invert sugar in honey, 20 grams of the sample are rubbed down 
in a mortar with successive quantities of ether, the ethereal solu- 
tions are filtered, a small crystal of S-naphthol is added to the 
filtrate, and the ether is allowed to evaporate at the ordinary 
temperature. The residue is then treated with 5 c.c. of 88—90% 
sulphuric acid. Natural honey yields a dirty yellow coloration, a 
faint pink tint being observed in many cases, but if invert sugar is 
present a distinct red or bluish-violet coloration develops within 
thirty minutes. The test will readily detect the presence of 5% of 
invert sugar in honey. W. P. S$. 

The Soluble Nitrogenous Substances as a Factor for 


Valuing Flour. Eve. Rouvsseaux and Maurice Srror (Compt. rend., 
1913, 156, 723—725).—The authors have determined the total 


nitrogen, and the nitrogen in an aqueous extract of a number of 


flours, and find that the ratio, _total nitrogen 
soluble nitrogen 


indication as to the value of the flour for bread-making. In good 
flours the mean value of the ratio is 5°72; and if the value falls 
below 5°20 it is generally a sign of an unsatisfactory flour. This 
ratio has been found useful in the case of flours which, from 
ordinary analyses, appeared to be of the same value for bread- 
making, although differing in actual practice. W. G. 


Estimation of Solid Fatty Acids by Hehner and Mitchell’s 
Method. Atrrep HerpuscuKa and A. Burcer (Zeitsch. dffentl. Chem., 
1913, 19, 87—89).—This method (A., 1897, ii, 289) was found to 
yield trustworthy results in the case of stearic acid, and also with 
palmitic acid and myristic acid, alcohol saturated with the respec- 
tive acids being employed in the last two instances. The results 
found for palmitic acid are, however, too high if more than 
05 gram of the acid is taken for the estimation. Whilst the 
presence of acids which are readily soluble in alcohol does not 
interfere with the estimation, it is essential that the particular 
acid under examination should not be mixed with other fatty acids 
only slightly soluble in alcohol. W. P. S. 


Microchemical Analysis of Plants. III. Detection of Cin- 
namic Acid, Especially in Resins. Orro Tunmann (Pharm. 
Zentr.-h., 1913, 54, 133—136).—The micro-sublimation test described, 


, gives a useful 
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previously by the author (A., 1912, ii, 104) affords a simple means 
of detecting and identifying cinnamic acid. When benzoic acid is 
also present in the substance under examination the sublimate will 
contain both acids, but it will usually be found that the benzoic 
acid sublimes before the cinnamic acid; if the sublimate is exposed 
to the atmosphere for a few days, the benzoic acid will volatilise 
completely. Cinnamic esters also yield a crystalline sublimate. The 
cinnamic acid may be distinguished from benzoic acid by several 
reactions, particularly that with bromine; by exposing the sub- 
limate to bromine vapour, the cinnamic acid forms brownish-yellow 
droplets, and eventually yields crystals of dibromocinnamic acid. 
Under similar treatment benzoic acid remains colourless, but the 
crystals dissolved partially. W. P. &. 


Estimation of Fat in Foods with Special Reference to 
Extraction with Trichloroethylene. R. Neumann (Landw. 
Versuchs-stat., 1913, 79-80, 701—736).—Fat can be estimated in all 
kinds of food by extracting with trichloroethylene; the usual 
shaking apparatus is employed. Ether dissolves non-fatty substances 
which are not extracted by shaking for a short time with trichloro- 
ethylene. This solvent has the advantages that the substance to be 
extracted need not be dried, and that it is not inflammable. 

The disadvantages are the decomposition of trichloroethylene by 
light; it can only be used in diffused light, and must be kept in 
darkness. Owing to its characteristic taste, its removal with a 
pipette is unpleasant, although not injurious to health. An auto- 
matic apparatus is desirable. N. H. J. M. 


Lecithin Preparations and the Estimation of Lecithin. 
Ropert Coun (Zettsch. dffentl. Chem., 1913, 19, 54—62).— Apart from 
pure lecithin, there are now on the market preparations, such as 
pills, tablets, powders, foods, etc., stated to contain definite amounts 
of lecithin; examination of these preparations shows that in a 
number of cases the proportion of lecithin present falls short of the 
amount guaranteed. The following method is recommended for 
the estimation of lecithin, and consists essentially of the extraction 
of the lecithin, the purification of the latter, and the estimation of 
the amount of phosphorus present. From 1 to 2 grams of a lecithin 
preparation, or from 5 to 20 grams of a food, are extracted with 
cold alcohol for some hours, then boiled twice for two hours with 
successive quantities of alcohol, and finally extracted for two hours 
with boiling chloroform. The alcoholic and chloroform solutions 
are evaporated, and the residue is boiled for two hours with chloro- 
form, which dissolves the lecithin, whilst free phosphoric acid and 
glycero-phosphoric acid remain insoluble. The chloroform solution 
is then filtered and evaporated. For the estimation of the phos- 
phorus, this residue may be oxidised by heating with a mixture of 
sulphuric and nitric acids, or ignited in the presence of magnesium 
oxide or of a mixture of sodium carbonate and potassium 
nitrate; the resulting phosphoric acid is then precipitated as 
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ammonium magnesium phosphate, and weighed as magnesium 
pyrophosphate. These methods yield equally trustworthy results. 
The quantity of phosphoric oxide found is multiplied by 11°36 
to give lecithin. In the case of preparations which have been kept 
for a long time, or which have been maintained at a high tempera- 
ture during manufacture, the above-mentioned method of extrac- 
tion will not suffice to obtain all the lecithin in solution, and the 
alcohol extraction must be prolonged until the substance ceases to 
yield alcohol-soluble phosphorus compounds. W. P. S. 


Detection of Preservatives in Fats (Butter, Margarine, 
Lard). E. Votunase (Chem. Zeit., 1913, 3'7, 312).—Fifty grams of 
the fat are shaken with 100 c.c. of boiling water, two drops of 15% 
sodium hydroxide solution, and about 10 grams of solid paraffin. 
The mixture is then cooled, the aqueous layer is separated, and 
filtered. A portion of the filtrate is used for the detection of form- 
aldehyde and sulphurous acid, the usual tests being employed. The 
remainder of the filtrate is now boiled after the addition of 
aluminium hydroxide, then cooled, and filtered. Separate portions 
of this filtrate are tested for the presence of salicylic acid, benzoic 
acid, fluorides, boric acid, and chlorates. WwW. 2, & 


Estimation of Coumarin in Melitolus vulgaris and Officinalus. 
Ernst OBERMAYER (Zertsch. anal. Chem., 1¥13, 172—191).—Ten grams 
of the air-dried ground sample are extracted with ether in an 
extraction apparatus, and the ether is then evaporated in a 500 c.c. 
flask. The residue is submitted to distillation after introducing 
300 c.c. of calcium chloride solution (1 kilo. in 3 litres) until the 
mass shows signs of solidifying. The heat should be regulated so 
that the operation lasts fully an hour. 

The distillate is diluted to a definite mark, and then filtered. An 
aliquot part is taken for the estimation of the coumarin by titra- 
tion with permanganate. 

The neutral solution is mixed with zinc sulphate solution, then 
with standard permanganate, and boiled on an asbestos plate for 
ten minutes. When cold, the solution is passed through an asbestos 
filter, and the precipitate washed with water. The excess of per- 
manganate is then found by titrating in the usual manner with 
oxalic acid, etc. 

The titre of the permanganate is best verified by a check experi- 
ment with pure coumarin, L. ve K. 


Miscibility Curves for the Hstimation of Dissolved Sub- 
stances ; Camphorated Alcohol. Henri Rosset (Ann. Chim. anal., 
1913, 18, 49—56).—When a camphorated alcohol of unknown 
strength has to be tested for content in camphor and alcoholic 
strength, two experiments are made, one with nitrobenzene and 
another with essence of turpentine. Nitrobenzene is very sensitive 
to alcoholic strength; turpentine very sensitive to amount of 
camphor. The critical temperature of mixing is determined with 
the usual precautions in the apparatus of Louise, and by consulting 
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the curves in the original paper the strength of the sample may be 
readily ascertained. L. ve K. 


‘Reactions of the Digitalis Glucosides. Digitonin. C. RetcHarp 
(Pharm. Zentr.-h., 1913, 54, 217—221).—The following three reactions 
may be employed for the identification of digitonin. Small quanti- 
ties of ammonium vanadate, sodium tungstate, and potassium lodate 
are placed on separate microscope slides, a small quantity of digi- 
tonin is added to each, together with a drop of glacial acetic acid, 
and the mixtures are allowed to dry. The slide containing the 
vanadate exhibits a green colour after a few hours, but this change 
is not due to the presence of the glucoside; the other mixtures do 
not change in colour. Concentrated sulphuric acid is now added 
to the mixtures; a dark green coloration is obtained with the 
vanadate mixture, and, after moisture has been absorbed from the 
atmosphere, a faint violet coloration develops. The iodate mixture 
is coloured violet-black, and iodine is liberated. The tungstate 
mixture remains unaltered ; even when the temperature is raised, 
the salt is not reduced, but the mixture becomes green or greenish- 
black in colour, changes which are due to the action of sulphuric 
acid on the glucoside. Another characteristic reaction consists in 
evaporating a drop of cobalt nitrate solution by the aid of a gentle 
heat until a deep blue-coloured residue is obtained ; a small quantity 
of digitonin and a drop of glacial acetic acid are then added, and 
the mixture is exposed to the atmosphere for about thirty hours, 
when a mass of red crystals is obtained. In the case of digitoxin, 
this test yields a moist green residue, but no crystals form. Reac- 
tions of digitonin with several other reagents are described. 

W. BP. & 


Detection of Saponin. Lxropotp RosEntHaLer (Zeitsch. Nahr. 
Genussm., 1913, 25, 154—158).—When saponin is hydrolysed with 
dilute acids an intermediate product is obtained, in which the 
sapogenin is still combined with a quantity of sugar; this product, 
termed prosapogenin, yields an orange-red coloration with concen- 
trated sulphuric acid, the colour changing gradually to red, and 
then to violet. When shaken with an alkali solution, prosapogenin 

ields a persistent froth. The liquid under examination is treated 
with 2°5% of hydrochloric acid, filtered if necessary, and then heated 
on a boiling water-bath until the mixture ceases to froth when 
shaken. The mixture is now cooled slightly, shaken with ethyl 
acetate, the latter then separated, washed with water, and evapor- 
ated to dryness. Should the ethy] acetate solution be dark in colour, 
it may be treated with animal charcoal before evaporation. The 
residue is then tested with sulphuric acid and with alkali solution 
as described. In the case of beer, it is necessary to heat the liquid 
with its own volume of 95% alcohol until a flocculent precipitate 
separates ; this is removed by filtration, and the filtrate then hydro- 
lysed and tested; or the beer may be evaporated and the residue 
extracted with 70% alcohol. Methods which depend on the hemo- 
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lytic action of saponin (A., 1912, ii, 819) are not always trustworthy, 
owing to the fact that certain saponins are devoid of this property. 
W. P. S. 


[Detection of] Antipyrine in Toxicological Analysis. G. Druce 
Lanper and H. W. Winter (Analyst, 1913, 38, 97—98).—Antipyrine 
may be isolated from viscera, etc., by means of the Stas-Otto process, 
the best final extraction medium being chloroform in the presence 
of ammonia. 

The residue is then treated with 5 c.c. of Steensma’s reagent and 
evaporated to dryness, when a beautiful rose-red colour is developed. 
It must be remarked that amyl alcohol, and also undenatuted spirit, 
should be entirely absent, as they also yield a faint pink colour. 

From urine, the antipyrine may be also isolated by simply 
shaking with chloroform, preferentially in the presence of 
ammonia. 

Steensma’s reagent is prepared by dissolving 1 gram of p-dimethyl- 
aminobenzaldehyde in 100 c.c. of a solution of 5 c.c. of 25% hydro- 
chloric acid in 100 c.c. of absolute alcohol. L. vE K. 


Estimation of Morphine in Opium and its Preparations. 
GaBRIEL GuéRin (J. Pharm. Chim., 1913, [vii], '7, 162—163).—Seven 
and a-half grams of opium, dried at 60°, are mixed with 3 grams 
of finely powdered lime and 30 c.c. of water to form a homogeneous 
fluid, which is placed in a 125 c.c. flask, using 45 c.c. of water in 
several portions to wash the mortar and pestle used in making the 
mixture. After remaining two hours with occasional agitation, the 
mixture is filtered, and 52 c.c. of the filtrate (=5 grams of opium) 
placed in a 110—120 c.c. flask with 5 c.c. of acetone and 1 gram 
of ammonium chloride. After the latter has dissolved, the liquid 
is set aside for twenty-four hours, and the morphine which has then 
crystallised out is separated by filtration and washed first with 
water and then with acetone, both solvents having been first satur- 
ated with morphine. 

In the case of opium extract, 3 grams are dissolved in 75 grams 
of water and mixed with 3 grams of lime. After two hours 65 grams 
of the filtrate (=2°5 grams of extract) are treated as described 
above. For laudanum (tincture of opium) 75 grams are evaporated 
to dryness at 100°, and the residue dissolved as far as possible in 
75 c.c. of water, mixed with 3 grams of lime, and after two hours 
52 e.c. (=50 grams of laudanum) are treated as described above. 

2. A. Be 


Estimation of /-Tyrosine in Proteins. Emi ABDERHALDEN and 
Dionys Fucus (Zeitsch. physiol. Chem. 1913, 83, 468—473).—See 
this vol., i, 409. 


Nephelometry in the Study of Proteases. II. Puuuip A. 
Koper (J. Amer. Chem. Soc., 1913, 35, 290—292).—In an earlier 
paper (this vol., ii, 260) a method has been described for studying 
proteases and nucleases by precipitating the substrate as a suspen- 
soid by means of a suitable reagent, and estimating the amount of 
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suspended matter with the nephelometer. It is now shown that 
the nephelometer can be used for investigating the digestion of 
casein when a 3% solution of sulphosalicylic acid is used as precipi- 
tant, This reagent does not precipitate amino-acids, peptides, 
peptones, or urinary constituents under the conditions observed in 
the experiments. The nephelometric constant (4) for casein with 
this precipitant is 0°20. 


Arnold’s Nitroprusside Reaction in Urine. ViINzENzZ ARNOLD 
(Zeitsch. physiol. Chem., 1913, 83, 304—314. Compare A., 1907, ii, 
115).—The violet coloration formed when a drop of 4% sodium 
nitroprusside solution, followed by alkali, is added to urine is pro- 
duced, not only after taking meat or beef tea, but also, although 
relatively faintly, after taking pure carbohydrate or protein foods. 
The intensity of the reaction increases when the foods are taken in 
a prepared form so as to increase their digestibility. Beef tea causes 
the most marked reaction, which must accordingly be due to 
stimulating substances present among the substances in meat, to 
which it owes its flavour. The better flavoured the meat, the more 
intense is the violet reaction, which is entirely dependent on the 
intensity of the stimulus received. In cases of illness the reaction 
is entirely absent, but returns again during convalescence. 

The chemical changes in the living cell receive a marked stimulus 
from the exciting substances in foods, particularly in meat. In a 
case of diabetes, when sufficient beef tea was administered with 
bread, so that a marked violet reaction in the urine was prolonged 


for two hours, no sugar was excreted. So long as the stimulus 
lasted the organs were able to utilise the sugar in the body. 

The violet nitroprusside reaction is not confused with Weyl’s 
creatinine reaction if only a single drop is added at first, and after 
waiting a few minutes when the violet colour has disappeared, more 
nitroprusside is added. 


Estimation of Colloids in Effluents. Pauxt Rontanp (Zeitsch. 
Chem. Ind. Kolloide, 1913, 12, 45—46).—A method of estimating the 
colloidal substances in factory effluents is described, which depends 
on the adsorption of dyes by the coagulated colloids. To 50 or 
100 c.c. of the effluent, 1 c.c. of a 1% solution of aniline-blue is 
added, and the liquid evaporated to syrupy consistency on the water- 
bath. The coloured residue is then extracted with hot water, and 
after filtration the amount of unadsorbed aniline-blue is estimated 
colorimetrically. H. M.D. 


A Rapid Method of Determining the Quality of Drinking 
Waters. 3B. GaLui-VaLerio and M. Bornanp (Centr. Bakt. Par., 
1913, ii, 86, 567—-573).—The use of Oldekop’s neutral-red agar is 
recommended for the detection of contamination of the water by 
urea bacteria and especially Bact. coli. This is indicated by the 
appearance of fluorescence and the production of a canary-yellow 
colour when small quantities of the water to be tested are carried 
into slope tubes of the medium. H. B. H. 
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General and Physical Chemistry. 


Refractive Index of Substances at their Critical Tempera- 
tures. Epmonp van AvusEt (Physikal. Zeitsch., 1913, 14, 302—303), 
—According to Smith (A., 1912, ii, 1013), the calculated refractive 
index of a large number of substances is equal to 1:126 at the 
critical temperature. The author finds that the calculated values 
for aniline, carbon disulphide, and water are 1°'164, 1°189, and 1°102 
respectively. The divergent values obtained for the last two sub- 
stances indicate that anomalous refraction at the critical point is 
not confined to aromatic substances or halogen compounds. The 
calculated value for ethyl ether is 1°121, which agrees with the 
result obtained experimentally by Galitzin and Wilip (A., 1900, ii, 
461). H. M. D. 


Refraction and Dispersion of Gaseous Compounds and the 
Cause of the Divergence from Additive Relations. CLIivE 
CurHBErtson (Phil. Mag., 1913, [vi], 25, 592—604).—The deviations 
from the additive rule which are exhibited by gaseous compounds 
have been submitted to examination. 

In the case of hydrogen chloride, bromide, iodide and sulphide, 
and sulphur dioxide, the refractivity of the compound is less than 
the sum of the refractivities of its constituents, whilst the dispersive 
power of the compound lies between those of the constituents. 

On the other hand, the refractivity of nitrous oxide, nitric oxide, 
ammonia, and ozone is greater than the sum of the refractivities 
of the constituents, and the dispersivity is greater than that of 
either of the constituents. 

In connexion with these relationships, it is pointed out that the 
spectra of chlorine, bromine, iodine, and sulphur, which occur in 
the first group, show strong absorption bands in the violet and 
ultra-violet regions which disappear in the compound; whereas 
nitrous oxide, nitric oxide, and ozone show absorption bands in the 
ultra-violet which are not present in the spectra of the elements. 

In explanation of these facts, it is suggested that the refractivity 
of a gaseous element (excluding those which consist of monatomic 
molecules) or compound consists of two parts, which are distin- 
guished as atomic and interatomic. The atomic refractivity is due 
to vibrations which are governed by forces resident in the atom, 
and may be assumed to remain nearly constant. The refractivity 
due to this mode of vibration is roughly 80 to 90% of the total 
refractivity measured in the visible region of the spectrum. The 
absorption connected with it is that which lies in the Schumann 
region. The interatomic refractivity is the result of the existence 
of free periods in the visible or neighbouring portions of the 
spectrum, and is due to forces which have their seat in more than 
one atom of the molecule. The absorption connected with these 
vibrations is that observed in the spectrum of these regions. The 
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interatomic refractivity of an atom varies according to the atom 
with which it is combined and with the nature of the linking. 

The changes in refraction, dispersion, and absorption, which occur 
when two elements combine together, are due to the disappearance 
of the interatomic refractivity and the appearance of new inter- 
atomic frequencies. 

The relations existing between the compounds examined and the 


constituent elements are shown to be in accord with this hypothesis. 
H. M. D. 


Refraction and Dispersion of the Halogens, Halogen 
Acids, Ozone, Steam, Oxides of Nitrogen and Ammonia. 
Curve CuTapertTson aud (Mrs.) Maupg Curuperrtson (Pdi. Trans., 
1913, A, 213, 1—26).—It is well known that the refractivity of 
simple gaseous compounds is not in agreement with the additive 
law, and these measurements have been made in order to throw 
light on the cause of the anomalous behaviour. An account of 
the general results obtained, and of certain conclusions which have 
been drawn from them, has been published elsewhere (compare 
preceding abstract). 

In most cases the refractivities have been measured with reference 
to the green mercury line (A 5461), and in order to correct for the 
deviations from the ideal gas laws, the refractivity (~—1) is reduced 
to the value which it would have if the density of the gas or vapour 
were equal to that of hydrogen (at 0° and 76 cm.) multiplied by 
the molecular weight of the substance referred to that of hydrogen. 
If the density thus defined is D, and the density of the substance 
at 0° and 76 cm. is d, then the corrected refractivity is represented 
by (»—1)D/d. 

Except where otherwise stated, the following values refer to 
45461: chlorine, 0°000784; bromine (A 6438), 0°001157; iodine 
(A 6438), 0°00210 ; hydrogen chloride, 0°000448 ; hydrogen bromide, 
0°000615; hydrogen iodide, 0°0009258; water vapour, 0°0002527; 
ozone, 0°00052; ammonia, 0°0003786; nitric oxide, 0°0002955; 
nitrous oxide, 0°0005100. 

From the values of the refraction at other wave-lengths, the 
authors have also obtained numbers representing the dispersion of 
the various substances. In general, the dispersion can be repre- 
sented quite satisfactorily by a formula of the Sellmeyer type. 

H. M. D. 


Some Liquid Mixtures Specially Suitable for the Observa- 
tion of Christiansen’s Phenomenon. Fernand SBoprovx 
(Compt. rend., 1913, 156, 772—774).—The author has found certain 
mixtures of two liquids which exhibit Christiansen’s phenomenon 
(compare Ann. Phys. Chem. 1884, 28, 298), and which are easier 
to prepare and work with than his mixtures of a liquid and a solid. 
One is prepared by the addition of 15 grams of ethyl acetate and 
10 grams of water to 50 grams of a saturated aqueous solution of 
sodium chloride. This mixture is very sensitive to heat, that of the 
hand sufficing to modify the shadow colours. Another mixture is 
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prepared from a solution of 25 grams of sodium bromide in 35 grams 
of water by adding propyl alcohol drop by drop until the required 
effects are obtained. In repose the surface of separation of the 
liquids in these mixtures shows beautiful iridescences. W. G. 


A Modified Hiifner Spectrophotometer. Ricuarp von ZEYNEK 
(Zeitsch. physiol. Chem., 1913, 84, 207—212).—Certain alterations in 
the Hiifner spectrophotometer are described in detail and figured. 
They have the object of simplifying and facilitating the use of the 
instrument. E. F. A. 


Coloured Bunsen Fiames. Ernst Beckmann and H. LINDNER 
(Zeitsch. physikal. Chem., 1913, 82, 641—656).—A description is given 
of a modification of the apparatus of Beckmann and Waentig (A., 
1910, ii, 1) for producing coloured Bunsen flames of constant 
intensity. The chief improvement in the apparatus lies in the 
method by which a constant supply of the salt solution is supplied 
to the rotating disk. This is achieved by allowing the liquid to 
flow through a jet 1‘9 mm. diameter from a reservoir of constant 
level. The intensity of light measurements of sodium chloride 
flames produced by means of this apparatus were made by means of 
a Kénig-Martens-Griinbaum photometer. It is shown that flames 
of very constant intensity can be obtained in this way, and that 
the addition of other salts does not affect the intensity of the 
sodium flame as measured by the D-line. It is also shown that 
the distance between the vessel, in which the spray is produced, and 
the burner has an influence on the intensity of the flame. Various 
sodium salts were used in the experiments, and it was shown that 
the salts which contain oxygen give a somewhat more intense flame 
than the others. The intensity of the sodium flame is proportional 
to the square root of the concentration of the solution used (compare 
Arrhenius, A., 1891, 515; Gouy, Ann. Chim. Phys., 1879, [v], 18, 5). 
Unsuccessful attempts were made to produce a constant potassium 
flame. In general it is shown that the electrical conductivity of 
sodium flames is increased by the addition of lithium salts. The 
addition of magnesium and calcium salts produces irregularities in 
the conductivity which are due to the non-volatile nature of the 
oxides of these metals. When these salts have been added, the 
conduction is unipolar and very considerable, and points to the 
existence of electrons. Quantitative analysis shows that the com- 
position of the salt solution is the same in the flame as it is before 
the formation of the spray. J. F. 8. 


Doppler Effect of the Series Lines of Oxygen. HetNrIcH 
Witsar (Physikal. Zeitsch., 1913, 14, 308—310. Compare this vol., ii, 
172).—Polemical against Stark (this vol., ii, 172). In support of the 
author’s statement that the series lines of oxygen do not show the 
Doppler effect, curves are drawn which show the distribution of 
the light intensity for both longitudinal and transverse exposures. 
Although these records afford no evidence of a Doppler effect, it 
is pointed out that this does not prove its absence. If the effect 
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does occur in the case of the series lines, it is, however, quite certain 
that the intensity of the displaced line is very small in comparison 
with that of the stationary line. H. M. D. 


Spectroscopic Study of the Electric Brush Discharge in 
Water and Salt Solutions. Harotp Smitn (Phil. Mag., 1913, 
[vi], 25, 461—475).—The character of the brush and capillary dis- 
charge in water and aqueous solutions of lithium, sodium, potassium, 
and calcium salts has been investigated. The brush discharge was 
obtained by passing the current from a large induction coil between 
a platinum plate and an electrode constructed by sealing a platinum 
wire into a glass tube, and filing off the protruding end of the wire 
quite flush with the glass. In order to obtain the capillary form 
of discharge, this electrode was replaced by a quartz tube terminating 
below in a fine capillary, the actual electrode consisting of a 
platinum wire or plate supported in the upper wider portion of the 
quartz tube. 

Under these conditions of discharge, the author has found the 
series and secondary spectrum of hydrogen, the series and 
elementary-line spectrum of oxygen, the spark lines of platinum, 
and also the spectra of the metals contained in the dissolved salts. 

The series spectrum of hydrogen increases in intensity with 
increase in the current density, whilst the secondary spectrum is 
relatively less intense at higher densities. In the case of oxygen, 
the series spectrum is only observed at the higher current densities, 
whereas the elementary-line spectrum only appears with the feebler 
discharges. 

The lines of the metal of the dissolved salt, which are observed 
in the brush discharge, appear to vary in relative intensity with 
the salt used and also with the current. In weak solutions these 
lines are destroyed when strong condensed discharges are passed 
between the electrodes. 


The Spectrum of the Univalent and of the Bivalent Helium 
Ion in the Canal Rays. Jonannes Starx, A. Fiscner, and H. 
Kirscupaum (Ann. Physik, 1913, [iv], 40, 499—541).—From electro- 
magnetic and spectral observations on canal rays, Stark has pre- 
viously drawn the conclusion (A., 1911, ii, 678) that the carriers 
of the series lines are positive ions. According to this view it may 
also be expected that ions of the same element, which carry different 
charges, will give rise to different spectra. 

In order to obtain information in support of this theory, the 
authors have investigated the Doppler effect for the lines in the 
canal-ray spectrum of helium. In regard to _) choice of helium as 
the element to be investigated, it is pointed out that Runge and 
Paschen (A., 1896, ii, 1) have already shown that the helium 
spectrum contains two distinct groups of line series which led 
these authors to suggest that helium consists of two different 
elements. It seemed possible that these two groups might be due 
to helium ions carrying one and two charges respectively. 

The experiments consisted in the photometric determination of the 
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distribution of the light intensity along the wave-length scale for 
various helium lines, observations being made in pure helium and in 
helium admixed with oxygen or iodine vapour. In presence of 
these electro-negative gases, the intensity maximum corresponding 
with the displaced lines is very clearly developed, whereas in pure 
helium there is no sharp distinction between the intensity due to 
the displaced and the undisplaced line. 

The observations lead to the conclusion that both singly and 
doubly charged positive ions are present in the helium canal rays; 
further, that the carriers corresponding with the principal and the 
two subsidiary series of doublets are the singly charged ions, whilst 
the principal and two subsidiary series of simple lines are due to 
carriers which consist of doubly charged positive ions. The relation 
between the numbers of the two kinds of carriers depends on the 
conditions of the discharge, namely, on the pressure of the gas, 
the magnitude of the cathode fall of potential, and the presence or 
absence of an electro-negative gas. H. M. D. 


The Wave-lengths of the Rays of Krypton. Henri Buisson 
and CHARLES Fasry (Compt. rend., 1913, 156, 945—947).—The 
spectrum of krypton presents some very fine lines, and is therefore 
of great value, especially when the tube is cooled in liquid air, for 
the observance of interference phenomena of luminous waves. The 
authors have used it, comparing the two intense lines in the green 
and yellow with the red line of cadmium, using interferences pro- 
duced by thicknesses of 2, 5, 15, 25,and 100 mm. This comparison 
of the orders of interference obtained with cadmium and krypton 
gives with great precision the wave-lengths of the krypton lines. 


Measurements in the Magnesium Spectrum with Reference 
to the International Normals. Awnpreas NackENn (Zeitsch. wiss. 
Photochem., 1913, 12, 54—64).— Accurate wave-length measurements 
have been made in the are and spark spectra of magnesium between 
A=2630 and A=5710. In general, the spark lines are found to be 
much less sharp than those furnished by the arc. The data are 
compared with those obtained by previous observers. H. M. D. 


Systems of Series [Lines] in the Spectra of Zinc, Cadmium, 
and Mercury. Frteprich Pascnen (Ann. Physik, 191 3, fiv], 40, 
602-605 ).—Further arguments are put forward in support of the 
author’s contention that certain lines in the spectra of zinc, cadmium, 
and mercury form members of series which have not been ’previously 
described (compare A., 1910, ii, 3; 1911, ii, 833). H. M. D. 


Spectral Investigation of the Arc Light between Carbons 
at Low Pressures. Mrcnete La Rosa (Ann. Physik, 1913, [iv]. 40, 
542—-550).—The changes in the arc light spectrum have been 
examined when the pressure of the surrounding gaseous atmosphere 
is reduced. As the pressure falls, the arc discharge approximates 
in its general characters to that form which is associated with the 
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passage of the current through ordinary discharge tubes. The 
transformation from the one form to the other is not accompanied 
by any sudden changes in the electrical factors, although the 
. spectra obtained in the two conditions are appreciably different. 
The change in the spectrum with gradually falling pressure would 
seem to indicate that there are a number of distinct phases in the 
transition from the normal arc to the normal low pressure discharge. 


H. M. D. 


The Absorption of Light by Water Changed by the Pre- 
sence of Strongly Hydrated Salts, as Shown by the Radio- 
micrometer. New Evidence for the Solvate Theory of Solution. 
J. Sam Guy, E. J. Scoarrrer, and Harry C. Jongs (Physikal. Zettsch., 
1913, 14, 278—288; Amer. Chem. J., 1913, 49, 265—286. Compare 
A., 1912, ii, 711).—The radiomicrometer described in the previous 
paper has been employed in the investigation of the absorption of 
radiant energy by aqueous solutions of salts. The wave-length 
interval covered in the observations extended from about A=700pp 
to A=1400yp. 

When the radiomicrometer readings obtained with an aqueous 
solution of a certain thickness are compared with those of a water 
layer, the thickness of which is arranged so that it is equal to that 
which would be given by the water in the solution, it is found that 
the absorption of radiant energy by the solution is very frequently 
quite different from the absorption produced by an equivalent thick- 
ness of pure water. This is at any rate the case for solutions of 
strongly hydrated salts, such as calcium chloride, magnesium 
chloride, and aluminium sulphate. The data obtained in similar 
experiments with aqueous solutions of potassium chloride, ammon- 
ium chloride, and ammonium nitrate show, on the other hand, no 
appreciable difference between the absorbing powers of the solutions 
and the layers of pure water, which are of equivalent thickness. 

It is supposed that the observations indicate that the water which 
enters into combination with the salts of the first group has a 
smaller capacity for absorbing the incident radiation than water 
which is in the free condition. The general results can therefore 
be interpreted quite satisfactorily in terms of the solvate theory. 

Incidentally it has been found that the water absorption bands 
are displaced by the dissolved salt towards the region of greater 
wave-lengths, the extent of the displacement increasing with the 
concentration of the solution. This effect is obtained independently 
of the hydrate-forming capacity of the dissolved salt. H. M. D. 


The Absorption of the Ultra-violet by Ozone, and the 
Extremity of the Solar Spectrum. Csarvzs Fasry and Henri 
Buisson (Compt. rend., 1913, 156, 782—785).—A determination of 
the variation of a, the constant of absorption for ozone, as defined 
by the equation 7=7, 10-4, where 7 and 7, are the intensities of 
the light before and after absorption, and d the thickness in cm. 
of pure gaseous ozone, A varying from 2300 to 3400. The maximum 
absorption takes place at A 2550, is very high at this point, and 
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the absorption varies rapidly between A 2900 and 3300, the value 
of a being given by loga=17°58—0°00564 A. From these results, 
combined with measurements made on the amount of sun’s light 
transmitted by the atmosphere, the authors draw the conclusion 
that the ozone content of the atmosphere, if evenly distributed, 
would be equal to 0°6 c.c. per cub. metre of air. W. G. 


Absorption of the Ultra-violet Rays by Acetone. JEAN 
Bretecki and Victor Henri (Compt. rend., 1913, 156, 884—886).— 
By photometric measurements of the spectrographs obtained from 
a condensed iron—-cadmium spark, the light passing through either 
an aqueous or an alcoholic solution of acetone or through pure 
acetone, in layers of varying thickness, the authors have determined 
the values of the molecular constant of absorption, ¢, in the 
formula 7=J,°¢ for values of A from 2144 to 3706. The results 
show that acetone, in solution or in the liquid state, possesses only 
one absorption band in the ultra-violet, the maximum being at 
42706 for alcoholic solutions, and at A 2648 for aqueous solutions, 
there being no indication of the second band mentioned by Gelbke 
(this vol., 1i, 87). The absorption curve, between A 2405 and 2981, 
can be very exactly represented by the Ketteler-Helmholtz-Reiff- 
Drude formula, ¢=aa?/{(A?—A2,)?+92a2}, where a, g*, and Am 
are three constants. From calculation it is found that about one 
molecule in forty takes part in the absorption of the ultra-violet 
light by acetone. WwW. G 


Applications of the Electron Conception of Positive and 
Negative Valencies. V. Absorption Spectra and Dynamic 
Formule of Chloro-, Bromo-, and Iodo-benzene. Harry §&. 
Fry (Zeitsch. physikal. Chem., 1913, 82, 665—687. Compare A., 1911, 
i, 431; 1912, ii, 713)—The theory described in the previous papers 
is applied to the halogen mono-substitution products of benzene. 
Chloro- and bromo-benzene, since they both exhibit seven absorption 
bands, are stated to possess the same dynamic formule as benzene 
itself. The absorption spectra of these substances are discussed on 
the basis of the theory, and it is shown from the measurements of 
the absorption spectra (Baly, T., 1911, 99, 856; Purvis, T., 1911, 
99, 811) that the frequencies of the absorption bands of a sub- 
stance can be represented as a linear function of a series of even 
numbers, which represent the number of absorption changes 
(“ contraplex-diplex”’ changes). The non-absorption of iodobenzene 
both in alcoholic solution and in thin layers of the pure substance 
is explained, in opposition to Purvis (T., 1912, 101, 1821), as due 
to the unsaturated nature of the iodine, which prevents the nucleus 
taking up the centric form. J. F. 8. 


Ultra-violet Absorption Bands of the Reciprocal Linking 
of Carbon Atoms. Jonannes Stark, Water Stevstne, CoRNELIS 
J. Eykvaar, and Peter Lipp (Jahrb. Radioaktiv. Elektronik., 1913, 10, 
139—174).—A large number of hydrocarbons have been examined 
with reference to their behaviour towards ultra-violet rays of short 
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wave-length. By means of a fluorspar spectrograph, it has been 
possible to obtain satisfactory photographic records of the absorption 
spectrum as far as A=185yp, and in this way the region covered 
by previous investigators has been considerably extended. The 
hydrocarbons were examined in the form of vapour, the rays being 
caused to pass through a layer of constant thickness, whilst the 
pressure was reduced in a series of steps in order to obtain the 
spectrum for different concentrations. Curves are plotted from 
the photographs, the pressure of the vapour and the wave-length 
being adopted as the co-ordinates. 

The experimental observations are interpreted in accordance with 
the view that the absorption of ultra-violet light is a specific property 
of the carbon atom. The seat of the absorption is supposed to be 
the valency electron, and the position of the absorption band is 
further supposed to depend on the linking with which the valency 
electron in question is associated. 

The accumulated data indicate that the linkings C—H and C—C 
do not give rise to an absorption band at wave-lengths greater than 
A185; bands are found in this region, however, in the case of the 
linkings C—C and C=C. Hydrocarbons which contain asymmetric 
double or triple linkings give rise to two broad bands, and it may 
therefore be supposed that the four or six valencies associated with 
the C—C and C=C linkings respectively are approximately 
equivalent as regards their ultra-violet absorption, and the bands 
may therefore be regarded as peculiar to the linking as a whole. 

The presence of two or more C—C or C=C linkings in the 
molecule of a substance has an appreciable influence on the position 
as well as on the intensity of the absorption, and the nature of 
these effects is indicated by the curves obtained for different classes 
of hydrocarbons. 

The C—C Linking (Hexane, cycloHexane, Camphane).—The data 
for these hydrocarbons indicate that the C—C linking, whether 
in an acyclic or a cyclic compound, does not give rise to selective 
absorption above A185. Although the observations do not show 
a fully developed band, it would appear that ring formation causes 
a shift towards the long-waved region. 

The Single Non-cyclic C—C Linking (isoButylene, B-Methy]l- 
A8-butylene, Hexylene, Octylene)—Two absorption bands are 
evident, the first and less intense band having its head in the region 
A 230—a 205, and the second at about » 180. The heads appear 
to shift according to the nature of the groups associated with the 
carbon atoms. 

Two Isolated Non-cyclic C—C Linkings (Diallyl, Geraniolene).— 
Two bands are also found in this case, the heads being situated at 
about the same positions as those found for the single linking. The 
intensity is, however, very much greater than that associated with 
the single linking. 

Two Conjugated Non-cyclic C—C Linkings of similar type 
(B-Methylbutadiene, By-Dimethylbutadiene, 5-Methyl-Acy-pentadiene, 
Aa’-Hexadiene).—Compared with the single C—C linking, the head 
of the first band is shifted to A 255—~A 235, and that of the second 
to about A210. The shift in both cases is about 20 to 30 pp, and at 
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the same time the intensity of the bands, particularly that of the 
first, becomes very much greater. 

The Single C—C Linking (Camphene, Bornylene, a-Pinene).—The 
first band is not exhibited. On account of its small intensity, its 
appearance would probably require greater pressures than those 
employed in the observations. The head of the second band is at 
1204—a 198, that is to say, the band is shifted towards greater 
wave-lengths as a result of the polycyclic linking. 

Two or More Dissimilar C—C Linkings (Limonene, Sylvestrene, 
a- and £§-Phellandrene, Dimethylfulvene)—In limonene and 
sylvestrene, the C—C linkings are isolated, and the head of the 
second band only is shown by the extinction curves. Its position 
is about A185. In the case of a- and §-phellandrene, both bands 
are clearly developed. The heads of the bands of the a-compound 
are at A258 and A210, those of the B-compound at A228 and 
4198. In both compounds the C—C linkings are conjugated. The 
shift resulting from the conjugation is much more marked in the 
case of a-phellandrene, which contains the two linkings in the six-C 
ring, whilst the B-compound has one linking outside the ring. 
Compared with the curves for limonene and sylvestrene, those for 
the two phellandrenes show very clearly the effect of conjugation. 

Dimethylfulvene, which contains three C—C linkings, exhibits 
three well-developed broad bands with the heads at A370, A258, 
and A207 respectively. The middle band is the most intense. It 
is supposed that A207 belongs to the semicyclic C—C linking, the 
longer-waved band corresponding with this not having been 
developed at the pressures employed in the examination. The two 
other bands are attributed to the endo-cyclic linkings, displacement 
towards greater wave-lengths having occurred to a very large extent 
as a result of the double conjugation. 

The Symmetrical C—C Linking (Ethylene).—Up to atmospheric 
pressure, ethylene shows only one band at about A195, and this is 
resolved into a series of narrow bands. It is therefore quite different 
in character from the short-waved bands attributed to the asym- 
metric C—C linkings in the hydrocarbons investigated above. 
Although only one band was found with ethylene, the authors 
consider that the longer-waved band would be found at higher 
pressures. Liquid ethylene was, in fact, found to absorb ultra- 
violet rays up to A 235. 

The above results show that the carbon valency associated with 
an asymmetric C—C linking, whether in a cyclic or an acyclic 
compound, gives rise to two broad bands in the witra-violet region 
above A180. As compared with the position of the bands due to a 
single C—C linking, it appears that the bands are displaced towards 
greater wave-lengths, and at the same time intensified, if the C—C 
linking is endo- or semi-cyclic, or if the linking is conjugated with 
reference to a second C—C linking. H. M. D. 


Ultra-violet Absorption Bands of the Reciprocal Linking 
of Carbon Atoms. II. Acetylene Linking. Jonannes Stark 
and Perer Live (Jahrb. Radioaktiv. Elektronik., 1913, 10, 175—178. 
Compare preceding abstract)—The influence of the acetylene 
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linking on ultra-violet absorption has been investigated in reference 
to dipropargyl and acetylene. The extinction curve for dipropargyl 
shows two well-developed bands, the first of which has its head 
at A=245pp, and the second at A=20luy. The second band is 
much deeper than the first. It is supposed that the two bands 
correspond with the pair which have been found to be characteristic 
of the asymmetric ethylene linking. The absorption curve for 
acetylene exhibits a large number of narrow bands in the region 
of the second dipropargyl band, the intensity of which increases 
as the wave-length diminishes. As in the case of ethylene, these 
narrow bands are only obtained at comparatively high pressures, 
and it is probably on this account that the less intense absorption 
band, which would be expected at greater wave-lengths, has not 
been actually observed. H. M. D. 


Ultra-violet Absorption Bands of the Reciprocal Linking 
of Carbon Atoms. III. Benzene Linking. Jowannes Stark 
and P. Levy (Jahrb. Radioaktiv. Hlektronik., 1913, 10, 179—188, 
Compare preceding abstract).—In addition to the narrow group of 
bands between A=270 and 230up, the absorption spectrum of 
benzene shows a much more intense group of similar bands in the 
region A=210 to A=190up. Naphthalene behaves in the same way, 
a group of narrow intense bands being found in the region A= 220 
to A=190up in addition to the less intense group situated between 
A=310 and A=230pup. Both the naphthalene bands are displaced 
towards the direction of greater wave-lengths relatively to the 
corresponding benzene bands. 

The absorption spectra of cyclohexene and A!:3-cyclohexadiene, 
on the other hand, exhibit unresolved broad bands differing com- 
pletely from the groups of narrow bands shown by benzene and 
naphthalene. The less intense band of cyclohexene is situated in 
the neighbourhood of A=220uy, and the head of the second band 
lies at about A=190yn. The heads of the corresponding bands of 
Al:8.cyclohexadiene are at A=260 and A=213up respectively. As 
a consequence -of the conjugation of the ethylene linkings in this 
substance, the bands are displaced towards the visible region, and 
the intensity of the absorption, particularly that of the first band, 
is greatly increased. 

From the totally different character of the benzene bands as 
compared with those of cyclohexene and A1:3-cyclohexadiene, the 
conclusion is drawn that the benzene ring contains no normal 
ethylene linkings. The relationships between the carbon atoms are 
of a specific kind, and this necessitates the assumption of a benzene 
linking. 

Reference is made to the fact that the observed molecular 
refractivity of benzene agrees with that calculated on the assumption 
that benzene contains three normal linkings. This agreement does 
not, however, justify the conclusion that three such linkings are 
present. According to the author, the ultra-violet absorption of 
benzene would seem to show that the agreement is accidental and 
due to the circumstance that the refractivities of the actual linkings 
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are mutually affected by their close approximation (as in the case 
of conjugated ethylene linkings), and that the modified refractivity 
is practically equal to the refractivity of a normal ethylene linking. 


Absorption of Ethylbenzene in the Ultra-violet. Grore 
WEIMER (Zeitsch. wiss. Photochem., 1913, 12, 33—53).—The absorption 
spectrum of ethylbenzene has been examined over the interval 
A=2300 to A=2750, observations being made on the vapour at 
temperatures between 20° and 80°, and on ethyl-alcoholic solutions 
containing from 0°02 to 50% of ethylbenzene. In both cases, the 
spectrum consists of a series of bands which are shaded off towards 
the red end of the spectrum. With rise of temperature, the vapour 
bands broaden out towards the red end, but the short-waved edges 
of the bands are unaltered in position by either change of tem- 
perature or of the thickness of the vapour column. In the case 
of the solution spectrum, on the other hand, it is found that the 
bands are displaced towards the red as the concentration is 
increased. 

On comparing the ethylbenzene spectrum with that of toluene, 
it is seen that the two are identical except for the fact that the 
former is displaced towards the ultra-violet to the extent of O°7py. 
The wave-length measurements in the vapour spectrum indicate that 
this consists of ten series of bands, which can be represented by 
means of Deslandres’ formula. In the solution spectra the undivided 
bands become more or less merged together, but even in this case 
it is found that the wave-length data indicate the existence of a 
definite series. H. M. D. 


Absorption Spectra and Constitution of Benzene Deriv- 
atives. III. Phenols and Methoxy-, Aldehydo- and Nitro- 
phenols in Alkaline Solutions. Nuicotar A. VaurascuKo (J. Russ. 
Phys. Chem. Soc., 1913, 45, 199—239. Compare A., 1910, ii, 1015, 
and 1911, ii, 2).—The author has investigated the influence of 
sodium ethoxide on the absorption spectra in alcoholic solution of 
phenol (also in water with sodium hydroxide), o-, m-, and p-methoxy- 
— o-, m-, and p-hydroxybenzaldehydes, and o-, m-, and p-nitro- 
phenols. 

With phenol and the methoxyphenols, the spectrometric results 
show that replacement of the hydroxylic hydrogen by sodium is 
not accompanied by change in the structure or condition of the 
molecules, although the absorption spectra undergo intensification 
and also displacement towards the red portion of the spectrum. 

The molecules of the isomeric hydroxybenzaldehydes and _nitro- 
phenols exist as salts in the same condition as in the free state, 
and retain their different peculiarities. In neutral solutions the 
ortho-isomerides form equilibrated systems of two forms of molecules, 
a— ¢, the former being intense, and the latter weaker modifi- 
cations (loc. cit.); by formation of the corresponding sodium 
phenoxides, the a-form is strengthened considerably, and the ¢-form 
slightly. Meta-isomerides also form equilibrated mixtures, the 
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a-form being here less, and the ¢-form more, developed than with 
the ortho-compounds; replacement of the hydroxylic hydrogen by 
sodium intensifies both forms, the equilibrium being displaced 
towards the ¢-modification. In neutral solution the para-isomerides 
exist in the phenolic condition, and when sodium replaces the 
hydroxylic hydrogen the ¢-form is considerably intensified, and 
there appears a weak a-form, which may indeed be present, although 
ill-defined, in neutral solutions. The intensification which thus 
takes place in the form already existing in solution finds expression 
in increase of the region of absorption and its displacement towards 
the red end of the spectrum. 

The bearing on these results of the views expressed by Baly, Tuck, 
and Marsden (T., 1910, 97, 584) and by Hantzsch and Voigt _ 
1912, i, 151) is discussed. T. H. P 


Colour and Optical Activity. Ernesto Loncoparpi (Anal. 
Soc. Quim. Argentina, 1913, 1, 58—66).—Attempts to resolve nitro- 
tyrosine and alkali-blue-6B by selective fixation on wool and silk 
gave negative results. G. D. L. 


Processes Operative in Solutions. XXXVI. Disturbance of 
the Equilibrium in Solutions of Lzvulose by Salts and by 
Non-Electrolytes. HK. K. Waker (Proc. Roy. Soc., 1913, A, 88, 
246—252).—If a solution of levulose is heated and then quickly 
cooled to 25°, it is found that the optical rotatory power is altered, 
but that it gradually returns to the initial value in accordance 
with the formula for a unimolecular reaction. The same thing is 
observed if the levulose solution is cooled and then rapidly warmed 
to 25°. This seems to show that the proportions in which the two 
isodynamic forms are present in the equilibrium condition vary 
considerably with the temperature. Evidence has been obtained 
that the change in rotatory power produced by the addition of 
ethyl alcohol is due to the same cause, this change being approxi- 
mately proportional to the amount of alcohol which is added to a 
fixed quantity of water. 

On the assumption that this is the cause of the change in the 
rotatory power, the author has investigated the influence of certain 
salts and non-electrolytes on the rotatory power of an aqueous 
solution of levulose. The results indicate that methyl alcohol and 
its homologues, methylal and paracetaldehyde, favour the formation 
of a-levulose, whereas phenol, sucrose, levulose itself, and sodium 
and potassium chloride appear to have the opposite effect. In the 
case of the salts, it is suggested that the observed change in rotation 


may be in part due to the formation of compounds with the levulose. 
H. M. D. 


Magnetic Rotatory Polarisation of Liquid Nitrogen and 
Oxygen. J. Cuaupier (Compt. rend., 1913, 156, 1008—1010).— A 
study of the magnetic rotatory power and the rotatory dispersion 
of liquid nitrogen and oxygen. The magnetic rotation is pro- 
portional to the intensity of the field and the thickness traversed. 
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At 18° the magnetic rotatory power is positive in both cases, and 
the values found are: for nitrogen, pp=0°'00415; for oxygen, 
pp=0'00782 ; and for carbon disulphide, pp>=0°042. The magnetic 
rotatory dispersion of nitrogen varies inversely as the square of 
the wave-length, and is very close to that of methyl chloride. 
Oxygen has a feeble rotatory dispersion, and does not obey the 
law of inverse squares, the values found being less than those 
calculated. The results obtained for the magnetic rotatory dis- 
persion are analogous to those obtained by Becquerel for gaseous 
nitrogen and oxygen (compare J. Physique, 1880, 9, 265). W. G. 


Energy Absorbed in Photochemical Reactions. ViucrTor 
Heyki and Rent Wurmser (Compt. rend., 1913, 156, 1012—1015). 
—The authors have measured the amount of energy necessary for 
the photochemical decomposition of a molecule in the case of 
hydrogen peroxide and acetone, and also the minimum of energy 
capable of provoking a luminous sensation in the eye, and in every 
case obtain values inferior to the “quantum of energy” according 
to Einstein. They suggest that the energy necessary for the decom- 
position of a molecule might serve as a measure of the degree of 
stability of the substance. W. G. 


The Dissociation of Gaseous Compounds by Light; 
Gaseous Hydrogen Compounds of the Chlorine and Oxygen 
Groups. Danie, BEeRTHELOoT and Henry GavupEecHon (Compt. rend., 
1913, 156, 889—-892. Compare A., 1910, ii, 606).—A study of the 
stability of the hydrogen compounds with the members of these 
two groups of elements towards light of different wave-length. As 
in the case of decomposition by heat, it holds good that, in the same 
family of elements, the stability of the hydrogen compounds with 
respect to light decreases as the atomic weight increases. Substances 
which are only dissociated at high temperatures are similarly only 
affected by the very rapid vibrations of the extreme ultra-violet 
light. Hydrogen chloride requires ultra-violet light (A<0°2n) for 
decomposition, which even then is slow, whilst under similar con- 
ditions hydrogen bromide is rapidly and completely decomposed. 
Hydrogen iodide is decomposed by blue and violet light. A similar 
relationship is found in the case of water vapour, hydrogen sulphide, 
selenide, and telluride. G 


The Production of Light by Chemical Action. J. Herpert 
Vincent and J. Marury (Chem. News, 1913, 10'7, 138).—The authors 
cannot find any effect on a photographic plate of the following 
reactions: Action of sulphuric acid on zinc; action of hydrochloric 
acid on sodium metasilicate ; action of nitric acid on lead ; hardening 
of plaster-of-Paris; electrolysis of water with platinum electrodes. 
These observations contradict those of Matuschek and Nenning (A., 
1912, ii, 116), and it is difficult to account for the positive effects 
obtained by them. Experiments showed that the heat produced 
by chemical action does not give the effect. No experimental details 
are given. tT. & 2, 
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Decomposition of Lactic Acid under the Influence of 
Sunlight. Domenico Ganassini (Chem. Zentr., 1913, i, 387; from 
Giorn. Farm. Chim., 1912, 61, 540—547).—The author upholds his 
statement that lactic acid decomposes into acetaldehyde, pyruvic 
acid, and carbon dioxide under the influence of sunlight and air 
(Giorn. Pharm. Chim., 1910, 48, 785), and explains Neuberg’s contra- 
dictory conclusion (A., 1912, ii, 314) by the fact that the latter 
worker used sterilised solutions in hermetically sealed quartz vessels, 


J. C. W. 


Quantitative Investigation of the Photochemical Trans. 
formation of o-Nitrobenzaldehyde into o-Nitrosobenzoic Acid. 
Fairz Weicert and Lupwie Kumuerer (Ber., 1913, 46, 1207—1218), 
—The transformation of o-nitrobenzaldehyde into o-nitrosobenzoic 
acid under the influence of light (compare Ciamician and Silber, 
A., 1901, i, 390) is independent of air; it is a simple case of isomeric 
change, and may therefore be taken as a typical, specific light 
reaction. In order to study the process quantitatively, acetone had 
to be chosen as solvent, since the acid would be esterified by alcohol, 
and is only sparingly soluble in other media. A simple titration of 
the acid was found to be untrustworthy even with fluorescein or 
Hewitt’s azo-dyes (A., 1908, 1i, 269) as indicators. Samples of the 
solution were therefore diluted with water and submitted to con- 
ductivity measurements, a curve having been obtained empirically. 
The solutions were exposed in glass troughs to the rays from a 
quartz mercury lamp (compare Weigert, A., 1909, i, 219), being 
protected from heat rays by a tank of running water, and, as 
occasion required, filters of nitrosodimethylaniline in 0°0017% 
solution and quinine sulphate in 0°05% solution were interposed 
to cut off the violet and blue and ultra-violet light respectively. 
The light absorbed by the filters and by solutions of the two sub- 
stances was photometrically determined by Pont and PRinGsHEIM. 

Preliminary experiments showed that the same results were 
obtained under the same conditions, that it was unnecessary to 
stir the solutions, and that the amount of transformation was prac- 
tically proportional to the time of illumination. In order to study 
the influence of the intensity of the light, the lamp was stopped 
down so as to make the source of light approximate to a point, 
and the solutions were placed at such distances that the intensities 
were in the ratio 4: 2: 1, and then illuminated for periods which 
varied as 1:2:4. It was found that slightly less transformation 
had occurred in the most remote vessel, thus showing that the 
Bunsen-Roscoe law, that the same quantity of light produces the 
same chemical effect, is not quite admissible. 

In further experiments on the influence of the initial concen- 
tration of the solution, the light was filtered through the quinine 
sulphate or nitrosodimethylaniline solutions, when, after allowing 
for the amount of light absorbed by these filters, it was found that 
the sum of the quantities of o-nitrosobenzoic acid formed was prac- 
tically equal to the amount produced, under otherwise similar con- 
ditions, by unfiltered light. In the case of ultra-violet light, the 
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effect is independent of the concentration, but for violet light the 
speed of transformation is, at first, proportional to the concentration. 
The order of the reaction therefore changes with the kind of light, 
so that no simple law can be deduced to express the quantitative 
course of the reaction. No proportion existed either between the 
speed of the reaction and the amount of light absorbed by the 
aldehyde, although they increased in the same direction. With 
mixed light, the chief work is done in dilute solutions by the ultra- 
violet rays, and in concentrated solutions by the violet. 

Kailan (this vol., i, 51) has recently made similar experiments, 
but not with the same degree of refinement, and his results are 
criticised. J.C. W. 


Physico-chemical Studies on Photographic Developers. 
(Correction.) Nuikouar Scuitov and 8. Frporoy (Zeitsch. Hlekiro- 
chem., 1912, 19, 268).—Reference is made to the paper by Leubner 
and Luther (A., 1912, i, 254), which confirms the conclusions of 
Schilov and Fedotov (A., 1912, i, 966). The authors correct 
printers’ errors in the original paper (Joc. cit.). J. F.S. 


The Secondary Radiation Produced by a-Rays. B. Branu 
(Compt. rend., 1913, 156, 785—788).—The author has studied the 
secondary radiation from a-rays by measuring the current produced 
in an ionisation chamber by the radiation from a metallic surface 
bombarded by a-rays. The results show the existence of a secondary 
radiation, easily absorbed, capable of ionising and carrying a 
negative charge, the velocity deduced for it being 1°8 x 10° cm./sec. 

W. G. 


Laws of Deflexion of a-Particles through Large Angles. 
Hans Geiger and Ernest Marspen (Phil. May., 1913, [vi], 25, 604). 
—From Rutherford’s theory of the constitution of the atom it has 
been deduced that the single scattering of a-particles through large 
angles should occur according to a formula which has been made 
the subject of experimental test. (1) The number of a-particles 
emerging at an angle ¢ with the initial direction should vary as 
cosec.4@/2. This was found to hold good for angles ¢ between 
5° and 150°, in which range the number of a-particles varied from 
250,000 to 1. (2) The number of a-particles scattered in any 
definite direction should be proportional to the thickness of the 
scattering foil. For small thickness this was found to be the case. 
For larger thicknesses the decrease in the velocity of the a-particle 
causes a rapid increase in the amount of scattering. (3) The 
scattering should vary approximately as the square of the atomic 
weight of the scattering material. This was found to be the case 
for materials of atomic weight between carbon and gold (Au, Pt, 
Sn, Ag, Cu, Al, C). (4) The amount of scattering varies approxi- 
mately as the inverse fourth power of the velocity of the incident 
arays. This was verified over a range such that the number of 
a-particles scattered varied in the ratio of 1:10. (5) Quantitative 
measurements of the absolute fraction of a-particles of radium-C 
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scattered showed that, for ¢=45° and a gold foil equivalent to 
O°1 cm. of air (2°1 x 10-5 cm. thick), 3°7 x 10-7 of the a-particles 
were counted on a screen 1 mm.? area at a distance of 1 cm. from 
the foil. From this figure and the theoretical relation, it was 
deduced that the central charge of an atom consisted of a number 
of elementary charges equal to about one-half the number repre- 
senting the atomic weight. Only single scattering is dealt with. 
Compound scattering, due to combination of a large number of 
deflections, in greater thicknesses of material is probably due, not 
only to the central charge of the atom, but to the electrons dis- 
tributed through the volume of the atom. F. 8S. 


Helium in Thermal Springs and EHarth Gases. Herm. 
Srevecine and L. Lautenscuiicer (Verh. Ges. deut. Naturforsch. Aerzte, 
1913, 62—-64).—-Nitrogen was separated from the purified gases by 
means of a mixture of magnesium powder, sodium, and calcium 
oxide. The helium was separated from the rare gases by freezing 
out the latter in the usual way. The activity of the gases, etc., 
expressed in volts/hours, was determined with an Engler-Sieveking 
fontaktoscope. 

The results show that the stulm gases all show a higher percentage 
of helium than the water and sediment from the springs. The 
gases obtained directly from the springs contain considerably more 
helium than the stulm gases, since the latter communicate with the 
outside air. 

There appears to be no numerical relation between the radio- 
activity and the content of radium. T. &. P. 


Excitation of y-Rays by the a-Rays of Ionium and Radio- 
thorium. James CHapwick and ALExanpDeR S. Russett (Proc. Roy. 
Soc., 1913, A, 88, 217—229).—The source of a-rays consisted of 1:2 
grams of thorium oxide containing the ionium in equilibrium with 
3°6 mg. of radium. It was purified from all other radioactive 
substances before use by repeated precipitation of the hydroxides 
with ammonia, and, lastly, in nearly neutral solution with m-nitro- 
benzoic acid in excess. A small activity, due to B- and y-rays, 
remained constant for ten days after purification, and can only 
be due to the ionium. Only 10% was due to B-rays, and part of 
this at least may be due to products of thorium. The remainder 
was not deviated by a magnetic field of 1000 gauss, when the 
preparation was spread over an area of 15 cm. at a distance of 
9 cm. from the base of the electroscope. The conclusion was reached 
that it consists of a y-radiation excited by the arays of ionium 
in the material itself (Chadwick, this vol., ii, 91). 

By measurements of the absorption in aluminium the radiation 
was analysed into three types, each exponentially absorbed. The 
first is completely absorbed, after passage through 9 cm. of air, by 
0°003 cm. of aluminium, and the value of u/D was about 520 (cm.)-1. 
From the whole preparation, 1°2 grams, disposed as stated, it con- 
tributed 32% of the ionisation, but in the form of a very thin film 
the effect produced by it is large compared with the other types. 
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The second type of medium penetrating power had a value for 
p/D 94 (cm.)~4, and contributed 60% of the ionisation; whilst the 
third and most penetrating type had a value of p/D 0°17 (cm.)-}, 
and contributed only 8% of the ionisation, which corresponded with 
less than one division per minute. Correcting for the obliquity 
of the beam, the values of u/D are 400, 8°35, and 0°15 (cm.)-, and 
the relative energies of the beams, roughly evaluated, as 15 to 
0°075 to 0°2. The second type of medium penetrating power corre- 
sponds with the characteristic X-radiation of thorium, and it is 
probable that the other two types correspond with still unknown 
X-radiations in different series. 

Experiments with radiothorium showed that it also emitted a 
y-radiation, which was too small and too quickly masked by the 
growth of products to be studied in detail. F. 8. 


Production of Fluorescent Rontgen Radiation. WiL.iam 
H. Braca (Phil. Mag., 1913, [vi], 25, 657—659)—A reply to J. 
Crosby Chapman (ibid., 359), defending the hypothesis that the 
energy is conveyed from the primary X-ray to the homogeneous 
secondary X-ray by an intermediary cathode-ray, in which a pre- 
liminary account is given of work done in conjunction with Porter. 
The molybdenum X-rays have been compared with the selenium 
X-rays in their action on ethyl bromide and on sulphur dioxide. 
Bromine, being intermediate in atomic weight between selenium 
and molybdenum, the molybdenum X-rays, but not the selenium 
X-rays, can excite the bromine X-rays. Various expected effects 
have been looked for, and in some cases found. The cathode ray 
produced by the molybdenum X-ray, for example, should show 
deficiency in penetrating and ionising power in ethyl bromide, since 
its energy is being otherwise utilised. The same considerations 
apply, also, to the two kinds of X-rays. Also, secondary bromine 
X-rays should result by molybdenum cathode rays, but this has 
not yet been established. F. 8. 


Ionisation Accompanying Flame Gases. Henri Jacques 
Proumen (Bull. Soc. chim. Belg., 1913, 2'7, 80—90. Compare A., 
1910, ii, 381, 479).—In extension of previous work, it is now shown 
that ionisation persists in the gases resulting from the flame of a 
candle, even when these have been kept for a considerable time 
after the extinction of the flame. Details of the methods of 
collecting the gases and measuring the degree of ionisation are 
given. The following conclusions are drawn: Gases from a candle 
flame show a residual ionisation, even after some hours of repose 
in a glass vessel, which may be due to persistence of initial ionisation 
or to the formation of ions by a change in state of the gases. This 
ionisation can be detected by obtaining current-potential curves. 
Ohm’s law is followed at first, but eventually the current increases 
less rapidly than the potential. The gases collected exhibit an 
excess of negative charges, and show only slight mobility. 


T. A. H. 
VOL. CLV. ii. 25 
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Photo-electric Emission of Electrons by Calcium. Robserr 
Pout and P. Prinasnem (Ber. Deut. physikal. Ges., 1913, 15, 
111—122. Compare A., 1912, ii, 317, 618, and previous papers).— 
The photoelectric properties of calcium have been examined by a 
method similar to that used in previous experiments with the alkali 
metals, magnesium, and aluminium. Over the wave-length interval 
A=230 to A=700py, the emission is of normal character, being 
independent cf the orientation of the direction of vibration of the 
incident light with reference to the plane of incidence. The number 
of electrons emitted per unit quantity of absorbed light energy 
varies with the wave-length, a maximum effect being obtained at 
about A=365yu. This maximum becomes more pronounced as 
the angle of incidence of the exciting light diminishes; in the case 
of grazing incidence the maximum disappears, and the emissive 
effect then increases continuously as the wave-length falls. The 
observed dependence of the photo-electric emission on the angle of 
incidence is just the reverse of that which was found in the case 


of the selective photo-electric effect of the alkali metals. 
H. M. D. 


The Mechanism of Disintegration of Radioactive Sub- 
stanoes. F. Butavanp (Le Radium, 1913, 10, 75—80).—This purely 
theoretical and speculative paper is based on an analogy between the 
distance of the planets in the solar system and the type of atom 
postulated for radium and the radio-elements. 


Preparation of Solid Therapeutically Active Compounds 
of Radium. Emanuvet Merck and Witnetm Eicunorz (D.R.-P. 
256666).—It has been previously shown by Wassermann (Deut. med. 
Woch., 1911, 2389; Berlin. Klin. Woch., 1912, 4) that compounds of 
selenium and tellurium exert an electrical action on the cells of 
living organisms, and it is now found that the radium “ adsorption” 
compounds of selenic, selenious, telluric, or tellurious acids, with 
salts of the alkalis, or alkaline earths, have an eminently specific 
action on tumour cells. Radium barium selenate is precipitated 
when radium barium chloride (0°4 mg.) in 0°16 c.c. of water is 
treated with 0°35 c.c. of W-barium chloride solution and 0°35 c.c. 
of W-sodium selenate; the filtrate is also radioactive. The pre- 
paration of radium barium selenite, radium barium tellurate, radiwm 


barium tellurite, and of radiwm sodium selenate is also described. 
F. M. G. M. 


The Radium Content of Pitchblendes. Brrra Heimann and 
Witnetm Marckwarp (Physikal. Zeitsch., 1913, 14, 303—305)—In 
view of the results obtained by Gleditsch (A., 1911, ii, 845), 
according to which the ratio of radium to uranium varies quite 
appreciably in pitchblendes and related minerals, the authors have 
made a detailed examination of a number of pitchblendes from 
different sources. The method employed in the estimation of the 
radium content was similar to that described previously by 
Marckwald and Russell (A., 1911, ii, 360). The pitchblendes 
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examined were from East Africa, Norway (two samples), 
Joachimsthal, Marienberg, Freiberg, Pribram, Colorado, and Corn- 
wall; and Broéggerite from Norway was also included in the series. 
The percentage of uranium in these minerals was found to vary 
from 9°01 in pitchblende from Cornwall to 71°2 in that from East 
Africa. The values obtained for the ratio of radium to uranium 
vary from 3°320 to 3°341x 10-7, the maximum deviation from the 
mean being less than 0°4%. The results are considered to prove 
conclusively that the ratio of the two elements in the primary 
minerals is quite constant, the mean value of the ratio being 
3°329 x 10-7. 

In the case of six of the pitchblendes, the radium content was 
also estimated on the basis of their y-ray activity, and in this way 
independent evidence was obtained in support of the constancy of 
the ratio. 

On account of this relation, it is possible to make use of any 
pitchblende as a radium standard, and the employment of a mineral 
substance presents certain advantages over the use of an artificially 
prepared material. Apart from the question of impurities in the 
artificial standard, it is pointed out that the definition of the curie 
in terms of one gram of radium affords a unit which is much too 
large for convenient use in actual experimental work. As an 
alternative, the authors suggest that the curie should be defined as 
the quantity of radium emanation which is in equilibrium with 
one gram of uranium. H. M. D. 


Chemical Properties of Thorium-C and Thorium-D. WatrHer 
Merzener (Ber., 1913, 46, 979--989).—Experimental investigations 
of the properties of thorium-C and -D have given results in complete 
agreement with the theoretical views of Fajans and others (A., 1913, 
li, 276, 277). By the use of Strémholm and Svedberg’s method of 
crystallising fairly soluble salts out of a solution of the active 
deposit and by other methods, it has been shown that thorium-C 
cannot be separated from bismuth, or thorium-D from thallium. 
The quantitative separation of thorium-C by means of nickel foil 
in a boiling hydrochloric acid solution is hindered by the presence 
of bismuth, but the fraction of the radio-element precipitated on 
the foil is the same as the fraction of the bismuth also precipitated. 
Similarly, the volatilisation is stopped if bismuth oxide is present. 
Precipitation of thorium-C by silver chloride or bromide is pre- 
vented by addition of bismuth. The proportion of thorium-C’ in 
the precipitate and filtrate is shown to be the same as that of the 
bismuth when the latter, in presence of thorium-C, is fractionally 
precipitated (1) as oxychloride, (2) as bismuth magnesium nitrate, 
(3) as basic bismuth nitrate. Thorium-D, separated by recoil, was 
dissolved and crystallised with thallium salts. The proportion of 
the radio-element in the crystals and mother liquor was the same 
as the proportion of thallium, no separation or concentration being 
effected. Thallous nitrate, thallous carbonate in dilute ammonia 
solution, and thallic ammonium sulphate were the salts crystal- 
lised. F. 8. 

25—-2 
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Chemical Action of Thorium-X on Organic Substances, 
Especially on Uric Acid. Wi aren Fatra and L. Zenner (Chem. 
Zentr., 1913, i, 639 ; from Berlin. Klin. Woch., 1912, 44, 2444—2446), 
—Thorium-X solution glows in the dark, reacts acidic, and 1 c.c, 
has an activity of 1000 electrostatic units. Its action on organic 
substances is entirely due to radiation, and since the disintegration 
of thorium-X compared with that of radium emanation is almost 
explosive in character, the effect is very considerable. 

Easily oxidisable aniline dyes and arrowroot-starch-iodine solu- 
tions are bleached ; alcoholic guaiacol solution becomes blue; aloin 
solution, red; permanganate is decomposed. Solutions of morphine 
and pilocarpine hydrochlorides, strychnine nitrate, atropine 
sulphate, sodium salicylate, and antipyrine become very dark in 
colour, and quinine sulphate becomes green; the solutions suffer 
in pharmacological value. Tyrosine solutions deposit a black 
precipitate; catechol solution becomes dark; homogentisic acid 
solution gives a brown colour and a black precipitate; solutions of 
resorcinol become yellow, and of adrenaline, red. Starch and 
albumin are hydrolysed, and uric acid salts are rendered more 
soluble, and are even chemically changed. J.C. W. 


Apparatus for Study of the Activity of the Air of the 
Sub-soil. Jos~ MuNoz pet Castitto (Anal.* Fis. Quim., 1913, 11, 
165—166).—Porous cylinders surrounded by earthenware vessels, 
to which iron tubes of 10—12 mm. are sealed, are sunk at 0°5, 1, 
and 2 metres below the surface. G. D. L. 


Activity of the Air of the Sub-soil in October, 1912. 
JosE MuNoz pet CasTILLo and José Barrio y FernAnpez (Anal. Fis. 
Quim., 1913, 11, 225—234).—Numerical data over the period in 
question. At a depth of 0°5 metre the activity appears greater in 
a firm than in a loose soil, and up to 2 metres the activity increases 
with the depth. G. D. L. 


Analytical Observation on the Activity of Rain Water. Jost 
MuNoz Dex CastiLLo and JosE Barrio y FernAnnez (Anal. Fis. Quin, 
1913, 11, 167—168).—A certain sample of rain water contained a 
notable amount of emanation, which was extinguished according 
to Curie’s law, and ions which disappeared after twelve days in a 
closed bottie. G. D. L. 


The Electromotive Series of the Radioactive Elements. 
I. Gerore von Hevesy (Zeitsch. Elektrochem., 1913, 19, 291—295 ; Le 
Radium, 1913, 10, 65—69. Compare A., 1912, ii, 414).—The various 
methods which can be used for the determination of the positions 
of the radioactive elements in the electromotive force series are 
discussed, and it is shown that in the case of elements of short 
lives the only practicable method is the electrochemical one. This 
consists in the determination of the relation in which two radio- 
active elements (for example, Ra-A and Ra-B) are deposited from 4 
solution on to an electrode at a constant potential. The knowledge 
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of the chemical characteristics of the elements Ra-D and Th-B 
enables the elements of short and long lives to be brought into the 
electromotive series. The electromotive series of the radioactive 
elements contains both strongly electro-positive and strongly electro- 
negative members just in the same way as the series for the 
commoner elements. It is shown that every radioactive change, 
whether it consists in the emission of an a- or a B-ray, leaves behind 
an atom the position of which in the electromotive series is far removed 
from that of the parent substance. From the last fact the author 
draws the conclusion that the chemical properties of the atoms 
depend to a large extent on the configuration of the electron rings 
in the atom, and he points out that in the radioactive elements we 
have “isomeric atoms,” the different properties of which are due to 
the different special arrangement of the electron rings in the same 
way that the properties of isomeric molecules are conditioned by the 
different arrangements of the atoms in the molecules. J. F.S. 


{nfluence of Temperature and Pressure on the Electrical 
Resistance of Metals. Epuarp Grineisen (Ber. Deut. phusikal. 
Ges, 1913, 15, 186—200).—By reference to the data for copper, silver, 
platinum, gold, and lead, it is shown that the specific electrical 
resistance of the pure metals at low temperatures is a universal 
function of 7'/Bvm, where 7 is the absolute temperature, B the 
radiation constant, and vm the characteristic frequency of vibration 
of the atoms of the metal. ‘ 

It has also been found empirically that the ratio of the resistivity 
to the absolute temperature is at low temperatures proportional to 
the atomic heat. This relationship may be expressed in a different 
way, namely, that the rise of temperature produced in a thermally 
isolated metallic conductor during the time interval dt is pro- 
portional to the square of the current and to the absolute 
temperature of the metal. 

Although Wien’s theory does not satisfactorily represent the 
influence of temperature on the electrical resistance, it is shown 
that the variation of the resistance with pressure is in harmony 
with the view that the mean free path of the electrons is inversely 
proportional to the square of the amplitude of the vibrating atoms. 
The observed diminution of the resistivity on increase of pressure 
is found to agree quite well with that calculated on the basis of 
this theory in the case of aluminium, copper, silver, cadmium, and 
gold. For nickel, platinum, and lead, the agreement is not so 
good. The effect of pressure on alloys, which consist of solid 
solutions, is also expressed by Wien’s formula. a. M.D, 


The Selective Photo-electric Effect in} Reference to 
Absorbed Light Energy. Rosert Pont and P. Painesnerm (Ber. 
Deut. physikal. Gea., 1913, 15, 173—185. Compare A., 1919, ii, 922: 
1911, ii, 787; 1912, ii, 317).—If the photo-electric current emitted 
by the alkali metals when acted on by ultra-violet radiation is 
represented as a function of the wave-length, and the effect referred 
to unit quantity of absorbed energy instead of to unit quantity of 
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incident energy, it is found that the resonance maximum becomes 
much more sharply developed. The quantity of electricity which is 
set free when a quantity of energy equal to one calorie is absorbed 
in the middle of the resonance region amounts to 50 x 10-4 coulombs 
in the case of potassium, and 120x10-* coulombs for sodium. 
Higher values for the electric discharge per unit of absorbed energy 
are obtained if the data for the coloured colloidal modifications of 
the alkali metals are employed in the calculation; for both 
potassium and sodium the observations indicate that the photo- 
electric discharge is of the order of 350 x 10-4 coulombs per calorie 
when the incident rays correspond with the middle of the resonance 
region. 

, wel a comparison of the numbers representing the photo- 
electric effect referred to unit quantity of incident and absorbed 
energy respectively, it is found that the region of the selective effect 
is characterised by the fact that the metal has a high reflexion 
capacity towards rays of this wave-length. H. M. D. 


Electrical Conductivity of Bromine Solutions of Iodine. 
Vuapimir A. Prornixov and V. E. Roxotsan (J. Russ. Phys. Chem. 
Soc., 1913, 45, 193—199. Compare A., 1904, ii, 156).—The authors 
have measured the conductivities of solutions of iodine in bromine 
with concentrations of 0—44°5% of iodine (or 72°28% of BrI) at 
25°, ‘and of 44°5—59°48% of iodine at 40°6°. The specific con- 
ductivity at 25° increases continuously from yx,,.10®=0°32 for 12% 
of iodine to 126 for 44°5% of iodine. ‘The molecular conductivity 
diminishes uninterruptedly with increase of dilution. With rise of 
temperature the conductivity increases, the extent of the change 
being greater for dilute than for concentrated solutions. 

These results are explained by the formation of an iodine bromide 
(compare Bruner and Bekier, A., 1912, ii, 732) and its dissociation 
into bromine and iodine ions. 

The marked electrical conductivity of bromine solutions of iodine 
does not agree with the view that conductivity is conditioned by 
appreciable increase in the dielectric constant of the solvent. 

Comparison of conducting solutions of iodine in bromine with 
non-conducting solutions of potassium bromide in bromine indicates 
the invalidity of the hypothesis which regards electrolytes as 
divisible into “good” or “typical,” such as potassium bromide, 
and “bad.” Electrical conductivity must, indeed, be considered 
as a consequence of the electrochemical relations of the solute with 
the solvent. T. H. P. 


Electrical Conductivity and Fluidity of Strong Solutions. 
Witiiam Sansome Tucker (Proc. Physical Soc. London, 1913, 25, 
111—122).—-Measurements have been made of the viscosity and 
electrical conductivity of concentrated solutions of calcium chloride 
at temperatures between —50° and 85°. 

At constant temperature (16°77°) the conductivity increases with 
the concentration, attains a maximum, and then diminishes. The 
maximum corresponds with a solution containing about 5 mols. of 
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calcium chloride per 100 mols. of water. If the ratio of the con- 
ductivity (C) to the fluidity (F) is plotted as a function of the 
concentration (”), expressed in mols. salt per mols. of water, a 
straight line is obtained which passes through the origin. In other 
words, the value of C/n.F remains practically constant for values 
of n between 1 and 16°6. The data obtained by Bousfield and 
Lowry for concentrated solutions of sodium hydroxide (A., 1905, 
ii, 135) are shown to exhibit the same relationship. 

The curves obtained by plotting the conductivity and the fluidity 
as a function of the temperature are found to exhibit considerable 
differences. It is also found that the curves obtained by plotting 
C/n as a function of the temperature vary considerably according 
to the value of ». When 7 is small, the curves are very nearly 
straight lines, but increasing curvature is developed as m increases. 
There is no evidence of the existence of a temperature at which the 
conductivity would become equal to zero, as has been suggested by 
Lyle and Hosking for sodium chloride solutions (A., 1902, ii, 440). 

H. M. D. 


The Dissociation Constants of Certain Very Weak Acids, 
Especially the Carbohydrates, Measured by Electrometric 
Methods. Leonor Micwaeuis and Peter Rona (Biochem. Zeitsch., 
1913, 49, 232—-248).—If an acid is added to a given solution of a 
base, the hydroxyl ion concentration is diminished, which diminution 
can be readily measured electrometrically. The acid dissociation 
constant K =[S’] . [H]/S—S’ when [H*]= hydrogen ion concentration 
of the mixture, S’ the concentration of the acid ions, S=the total 
quantity of added acid. All these constants are readily measured, 
as S’ is the difference of hydroxyl ion concentration of the alkali 
before and after the addition of acid. A correction, which is small 
in the case of weak acids, must be made for the dissociation of the 
sodium salts. If y= the dissociation grade, then K=[S’].[H]/ 
S—<[S’]. To carry out the measurements, the concentration of the 
alkali should not exceed 0°03N, and potassium chloride to the 
amount of 0°1V should be added, the interposed liquid between 
the electrodes being a saturated solution of this salt. The diffusion 
potential in this case is reduced to a minimum. The sodium 
hydroxide used must be quite free from carbonate, and the method 
is not available, owing to small changes produced on addition of 
the acid, when K<10-15. By this method, the following values 
for K were obtained: Phenol, 5°8x10-"; glycine kz, 1°2x10-, 
and ky, 1°9x10-!%; glycerol, 0°7x10-4; sorbitol, 2°5x 10-14; 
mannitol, 3°4x 10-4; dulcitol, 3°5x10-%; arabinose, 3°7 x 10-18; 
dextrose, 6°6 x 10-13; galactose, 5°3x 10-18; levulose, 8°8 x 10-8; 
mannose, 10°9x 10-18; sucrose, 2°40x10-%; lactose, 6°0 x 10-38; 
maltose, 18°0 x 10-18; and raffinose, 1°8 x 10-18. Ss. B.S. 


An Improved Method for the HElectrometrical Measure- 
ment of the Reaction of Biological Liquids. Karu A. Hassst- 
BALCH (Biochem. Zeitsch., 1913, 49, 451—457).—Liquids which contain 
dissociable oxygen compounds, or which are relatively poor in 
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“buffer ” substances, cause certain difficulties when the reaction is 
electrometrically measured by the author’s shaking method, as pre- 
viously described (A., 1911, ii, 182). These can be overcome, how- 
ever, by permanent shaking and constant washing of the electrodes 
by the liquid, by the use of a modified apparatus, which is described 
in detail and figured in the text. S. B. S. 


The Conditions which Determine the Cathodic Over- 
voltage. Joun N. Prine (Zeitsch. Llekirochem., 1913, 19, 255—262. 
Compare Pring and Curzon, 7'rans. FaradaySoc.,1912,7, 237 ; Tafel, A., 
1912, ii, 223)——The various theories concerning overvoltage on 
metallic surfaces are discussed, and a series of experiments is 
recorded showing the influence of various thicknesses of electro- 
lytically deposited metals on various cathodes. The following 
cathodes and coatings were investigated: Copper coated with zinc; 
nickel coated with lead ; nickel coated with zinc; nickel coated with 
tin; zinc coated with copper; platinum coated with copper; zinc 
coated with gold; copper coated with platinum. The potential 
measurements show that thin metallic layers on the cathode have 
a definite influence on the overvoltage, and that the influence 
depends on the thickness of the layer. For each metal there is a 
maximum thickness, above which an increase in thickness has no 
effect on the overvoltage. The maximum value is obtained whether 
the cathode itself has a higher or lower value than the surface 
layer. The thickness is the same as that to which the hydrogen ° 
penetrates the cathode at decomposition. The thickness for the 
various coatings are: platinum, 4 x 10-® mm.; gold, 1°6 x 10-4 mm.; 
zinc, 4°2x10-* mm.; copper, 3°4 x 10-° mm.; tin, 5°5 x 10-8 mm.; 
nickel, 1°6 x 10-2 mm.; and lead, 6°6 x 10-2 mm. J. F. S. 


Phenomena at the Anode in Discharge Through Gases. 
Watter G. Capy (Physikal. Zeitsch., 1913, 14, 296—302).—Certain 
changes are described which have been found to take place in the 
positive column on the passage of the discharge through nitrogen 
in tubes provided with anodes of copper, mercury, iron, or silver. 
The phenomenon consists in a contraction of the positive glow in 
such a way that the discharge at the anode surface appears to be 
focussed in a number of centres. The effect is supposed to be due 
to the formation of small patches of oxide as a consequence of the 
presence of traces of oxygen in the tubes, but it is probable that 
other foreign substances on the anode surface may give rise to the 
same phenomenon. In this connexion the author discusses changes 
in the character of the discharge which have been noted by previous 
observers, and an attempt is made to correlate the phenomena. 


H. M. D. 


Transport Numbers in Antimony Trichloride as Solvent. 
Kasmrr Fryoz and Sranistas ToittoczKko (Chem. Zentr., 1913, i, 91; 
from Festschr. Univ. Lemberg, 1912, 1, 1—16).—In continuation of the 
study of antimony trichloride as an ionising solvent (Tolloczko, A., 


1900, ii, 190; 1901, ii, 437; Klemensiewicz, A., 1908, ii, 1043), the 
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transport numbers of solutions of ammonium and potassium chloride 
have been measured at 99°. The results show that, with increasing 
dilution, the transport numbers increase much more rapidly than 
is the case in aqueous solution, and the general rule is confirmed 
that the ions which have the higher transport numbers are those 
that are common to the electrolyte and the solvent, in this case the 
chlorine ions. J.C. W. 


The Magnetic Properties of Some Solid Hydrates of 
Copper and Chromium. (Mlle.) E. Fryris (Compt. rend., 1913, 
156, 886—889. Compare A., 1911. ii, 1958).—A study of the coeffi- 
cient of magnetisation of the hydrates of cupric chloride and its 
double chlorides with sodium, potassium, and ammonium shows that 
the molecular coefficients for the hydrates cannot be obtained 
additively from that of water and the anhydrous salt. The molecular 
coefficients of magnetisation of the anhydrous salts, having a brown 
colour, group themselves round the value 1230 x 10~-®, and those of 
the hydrates, green or blue, round 1400 x 10-°. 

In the case of the hydrates of chromium chloride and sulphate 
and the double sulphates of chromium and potassium, no difference 
is found between the specific coefficients of magnetisation of isomeric 
violet and green hydrates. With the exception of anhydrous 
chromic chloride, all the chromic salts have practically the same 
molecular coefficients of magnetisation. W. 


The Magnetism of Anhydrous and Hydrated Salts. 
GrécotrrRE Wyrouporr (Compt. rend., 1913, 156, 1072—1074. Com- 
pare A., 1902, 565, 609).—A claim for priority over Feytis (preced- 
ing abstract). W. G. 


[Magnetic] Susceptibility of Iron, Steel, Nickel, and Cobalt 
at Higher Temperatures. Kdétar6é Honpa and Hiromu Taxacr 
(Sct. Reports Téhoku Imp. Univ., 1913, 1, 229—242).—The magnetic 
susceptibility was examined at temperatures up to about 1300°. 
The results are exhibited in the form of curves in which the 
reciprocal of the susceptibility is plotted as a function of the tem- 
perature. The general conclusion drawn from the data is that 
Curie’s law is only applicable to definite and limited intervals of 
temperature. 

In the case of nickel, the agreement is good above 500°, but 
slight deviations are found at lower temperatures. For cobalt the 
deviations from Curie’s law are more marked. The curve is convex 
towards the temperature axis below 1240°, but above this the 
points lie on a straight line. In the case of B-iron, the law is only 
approximately satisfied, and for y-iron the data diverge very widely 
from the theoretical requirements. 

From the data for a number of steels containing different amounts 
of carbon, it appears that in the B-condition there is approximate 
agreement; the divergence from the law increases, however, with 
the carbon content, and the law is evidently not applicable to steels; 
in the y-condition. H. M. D. 
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Saturation Curves and the Law of the Corresponding 
States. Emre H. Amacar (Compt. rend., 1913, 156, 843—848),— 
An extension of the work already published (compare this vol., ii, 
188), the curves being given for very low pressures and also for 
other substances. The results obtained bear out the previous work 
and conclusions. W. 


Adiabatic Expansion in Liquids. L. Gay (Compt. rend., 1913, 
156, 1070—1072).—The author has determined the dilatation pro- 
duced in liquids by adiabatic expansion from a pressure of two 
atmospheres to one in the case of mercury, water, and benzene, in 
an apparatus described in detail in the paper. From his results 
he has calculated the value of 8, the isothermal coefficient of com- 
pressibility, by means of the formula B= y+T7a?/41°3cD, where 
y is the adiabatic coefficient of compressibility, obtained experi- 
mentally, a the thermal coefficient of dilatation, c the specific heat 
at constant pressure, and D the density. The results obtained are 
in fairly close agreement with those already given by Amagat 
(compare A., 1909, ii, 549). W. G. 


Method for Determining the Latent Heat of Evaporation 
of Metals. Cr. Musceteanu (Aull. Acad. Sci. Rowmaine, 1912/13, 1, 
145—151).—The principle of the method adopted consists in elec- 
trically heating the metal to its temperature of evaporation, and 
measurement of the heat employed and weight of metal volatilised. 


The following results were obtained: mercury, 63°66 cal.; cadmium, 

181°0 cal.; zinc, 365°8 cal.; magnesium, 1700°0 cal.; bismuth, 

161°5 cal., the pressure in each case being 2°10-* mm. of mercury. 
H. W. 


A Relation between the Boiling Points and Molecular 
Weights of the Members of Homologous Series. Samus. Suepen 
(Chem. News, 1913, 10'7, 135—136. Compare J.C. T., A., 1912, ii, 
1136). —Starting with van der Waals’ equation, and assuming that 
liquefaction will take place when the internal attraction of the 
particles for each other surpasses a critical value, that is, when 
a/V?=K, the author deduces that aa—Bb=T, where a and 4 
are the constants in van der Waals’ equation, 7 is the boiling point 
at constant pressure, and a and 8 are constants. Now a, the 
coefficient of attraction between the molecules, is proportional to 
their mass M, and 6 is probably also a function of M, and, for 
members of a homologous series, may be considered to vary as WV. 
It follows therefore that the boiling points of the members 
of ¢ homologous series should be connected by the relation: 
T=A./M—BM, where A and B are constants. If B is small 
compared with A, the relation reduces to the form 7// M =con- 
stant, which is that found by J. C. T. (Joc. cit.), and this is found to 
hold in the case of the normal paraffins, the value of the constant 
being 37°2+0°04. In the following series the value of A (given in 
brackets) is deduced from the relation 7=A./M—BM, and found 
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to be constant: normal fatty acids (66°5 + 0°2); methyl esters of the 
fatty acids (42°8+0°1); alcohols, C,Ho,,,OH (83°3+0°5); ethers, 
C,Hea+20 (35°940°15); aldehydes, C,H»,,,;CHO (50°3+0°2); 
ketones, (C,Ho_,;),CO (50°4+40°3). T. 8. P. 


Vapour Pressures of the Alkali Metals. A. Kréner (Ann, 
Physik, 1913, [iv], 40, 438—452).—The vapour pressures of potassium 
and cesium have been determined at temperatures between 250° 
and 400° by a method involving the measurement of the change 
in volume which occurs when the heated metal is brought into com- 
munication with an indifferent gas and the total pressure is kept 
constant. When the data are combined with the vapour pressure 
values for sodium, which Gebhardt (A., 1906, ii, 9) obtained by 
measuring the boiling point at different pressures, it is found that 
the vapour pressure-temperature relationships are in agreement with 
the Ramsay-Young rule for closely related substances. 

The method of vapour pressure measurement employed by the 
author can only be applied when the pressure is small, but by 
making use of the data for sodium, which extend over a much 
larger range of pressures, it is possible to calculate the vapour 
pressures of the other alkali metals over the corresponding range 
by making use of the boiling-point data for atmospheric pressure 
and the validity of the Ramsay-Young rule. H. M. D. 


Ionic Size in Relation to Molecular Physics, Together with 
a New Law Relating to the Heats of Formation of Solid, 
Liquid, and lonic Molecules. Wiut.iam R. BousFiExp (Proc. Roy. 
Soc., 1913, A, 88, 147—169. Compare A., 1905, ii, 369; 1906, ii, 
428).—By reference to the data for compounds containing hydrogen, 
potassium, sodium, or lithium in combination with chlorine, bromine, 
iodine, or the groups NO, or IOx,, it is shown that the heat of 
combination, in the liquid or solid state, of any of the electro- 
positive elements with any of the electro-negative elements or 
radicles is approximately equal to the sum of certain constants 
peculiar to the two elements or radicles, together with 0°8758/, 
where 5V is the change of atomic volume produced by the 
combination. This result may be expressed in the form 
3=H,+H,+0°8755V. In order to be able to assign definite values 
to H, and Hg, it is necessary to give an arbitrary value to some one 
element, but this makes no real difference to the additive nature of 
the relationships which are involved. The heats of formation of 
the halogen compounds of calcium, strontium, barium, zinc, and 
cadmium can be represented in a similar manner. 

According to the data for the chlorides of lithium, sodium, and 
potassium, it appears that the heat of ionisation is similarly con- 
nected with the change in volume which occurs when the elements 
pass into the ionic condition. If m is the number of water molecules 
which are chemically combined with the dissolved salt, and if a 
calorific constant 1°85 is assigned to each molecule of combined 
water, then the heat of ionisation of the three salts can be repre- 
sented by + =0°8756V +1°85n +466. This expression may be 
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modified and combined with the previous one, so as to obtain a 
formula which is applicable to the heats of formation of both solid 
salts and ionised salts. 

In regard to the significance of the term 0°8758V, it is supposed 
that this affords a measure of the diminution in the internal energy 
which results from the contraction occurring on combination. 

An empirical relation between ionic volume and freezing-point 
depression has been found, which may be written in the form 
1/D=p—qN(I,—K), where D is the effective molecular freezing- 
point depression, V the number of mols. of solute per 1000 grams 
of water, 7, the ionic volume, and X the volume of the ionic nuclei, 
and p and gq are constants. By combining this with the empirical 
relation HV,=a—bl, (a and b being constants and FHV, the 
molecular solution volume of the electrolyte; see previous papers, 
loc. cit.), it is shown that numbers may be obtained which represent 
the molecular hydration of the dissolved salt. The values for 
lithium, sodium, and potassium chlorides, obtained in this way, are 
21, 13, and 9 respectively. In combination with Washburn’s data, 
obtained from transport measurements (A., 1908, ii, 1009), this leads 
to the following hydration values for the various ions: Cl, 4; K, 5 
Na, 9; and Li, 17. H. M. D. 


Heats of Combustion and Transformation of Some Elements, 
I. Diamond and Graphite. Watrer A. Rorm and H. Wattascn 
(Ber., 1913, 46, 896—911) —The determinations were carried out in 
a bomb calorimeter, using liquid paraffin as the addition agent to 
bring about complete combustion. The graphite used was both 
natural and artificial (Acheson), and before use it was purified by 
treatment with two or more of the reagents: hydrochloric acid, 
nitric acid, hydrofluoric acid, chlorine. The purer it was, the 
greater was the heat of combustion. 

The heat of combustion of one gram of diamond (D'®=3'50,) 
was found to be 7869+3 gram-cal., in very good agreement with 
the corrected value (7869 + 2) of Berthelot and Petit. For graphite, 
the value found was 7854+1 gram-cal.; in most cases this value 
was independent of the source of the graphite, but with certain 
natural graphites a value 0°3% lower was obtained. The results 
for graphite are thus lower than for the diamond, in contra- 
distinction to the results obtained by Berthelot and Petit with 
graphite obtained from a blast furnace. 

The thermochemical measurements show that the distinction 
which has been made between graphite and graphitite cannot be 
maintained. 

When finely divided graphite or lamp-black is mixed with liquid 
paraffin, there is a slight development of heat, which, however, is 
not sufficient to make any difference in the heats of combustion. 

Purified graphite obtained from cast-iron or from the blast- 
furnace gave the values 7855—7865 gram-cal. per gram, in agree- 
ment with the numbers given above, and in disagreement with the 
value of Berthelot and Petit. t. &. ®. 
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Calorimetric Study of the Iron-Carbon System. A. MruTHEN 
(Ferrum, 1912, 10, 1—21).—The total heat-content of a series of 
iron-carbon alloys between the limits 0°06 and 4°03% of carbon and 
650° and 920° has been determined by means of the vacuum 
calorimeter. The heat of transformation of pearlite, containing 
09% C, is 15°9 Cal. per gram, and that of B- into a-iron 5°6 Cal. 
per gram. Oné gram of a-iron separating from solid solution 
develops 14°1 Cal. per gram. The horizontal line in the equilibrium 
diagram, which represents the transformation of f- into a-iron, does 
not extend beyond 0°32% C. Within the limits 650—700°, the 
heat-content of the alloys is not directly proportional to the carbon 
concentration, but the curve consists of two straight lines, inter- 
secting at a considerable angle at a concentration just above that 
of pearlite. C. H. D. 


Heats of Combustion of Cyclic'Compounds. [I. Pave. V. 
Zusov (J. Russ. Phys. Chem., Soc., 1913, 45, 240-——-251).— With refer- 
ence to the data published in the author’s first paper (A., 1902, i, 
144), the following remarks are made: Methylcyclohexene (f) has 
been shown by Zelinski to be a mixture of isomeric hydrocarbons; 
methyleyclohexene (a) is 1-methyl-A*-cyclohexene ; C;H,,>CHMe-OH 
is probably methylcyclohexylmethylearbinol ; C,;H,,-COMe is prob- 
ably methyl methyleyclohexyl ketone; 1: 1: 5-trimethyleyclo- 
5-hexene-3-one is more correctly termed 1: 1: 3-trimethyl-A®-cyclo- 
hexene-5-one (zsophorone). 

The following new results have been obtained, the numbers 


referring to Cals. per gram-molecule: 


Hydrocarbons. 


Constant Constant 
volume. pressure, 
Methylceyclobutane 790°5 792°0 
cycloPentane 789°9 791°4 
Methyleyclepentane 945°7 947°4 
cycloHexane 943°4 945°1 
1 : 3-Dimetbyleyclopentane 1099°5 1101°5 
Methylcyclohexane 1100°8 1102°8 
cycloHeptane ..  1096°3 1098°3 
1: 2: 4-Trimethyleyclopentane 1255°7 1258°0 
1: 1-Dimethyleyclohexane 1252°8 1255°1 
1: 3-Dimethyleyclohexane 1248°1 1250°4 
1 : 4-Dimethyleyclohexane 1238°9 1241°2 
Methylcycloheptane 1254°8 1257°1 
1-Methyl-3-propylcyclopentane 1412°9 1415°5 
1: 2:3-Trimethyleyclohexane 1407°3 1409°9 
1:3:3-Trimethyleyclohexane 1406°0 1408°6 
Ethyleycloheptane 1418°3 1420°9 
1-Methy]-3-propyleyclohexane 1563°6 1566°5 
Carvomenthane 1527°0 1529°9 
Dimethylmethylenecyclopropane 905°6 907°1 
cycloHexene 898°9 900°4 
1-Methyl-A!.cyclohexene 1049°8 1051°5 
1-Methyl-A*-cyclohexene 1052°4 1054°1 
Methylenecyclohexane 1052°9 1054°6 
Dicycloheptane . 1049°1 1050°8 
cycloHeptene 1060°4 
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Hydrocarbons (continued). 
Constant Coustant 
volume. pressure, 
1:1: 2-Trimethyl-A*-cyclopentene 
(solaurolene) 1203°4 1205°4 
Laurolene ; 1202°8 1204°8 
1 : 3-Dimethy]-A*-cyclohexene 1204°6 1206°6 
Fenchane 1515°3 1517°9 
Hexahydro-m-ditoly 2123°5 2127°3 
A':*.Dihydrobenzene 840°6 841°8 
1:3-Dimethyldihydrobenzene ... 1158-2 1159°9 
7-Limonene 1469°7 1472°0 
l-Pinene 1485°7 1488°0 
d-Pinene 1484°4 1486°7 


cycloButylcarbinol 754°2 755°4 
1-Methy1-2-cyc/opentanol 895°1 896°6 
cycloHexanol ..........4... hsasabeanedannseeniesinbie 897°3 898°8 
1-Ethy]-2-cyclopentanol 1047°7 1049°4 
1 : 3-Dimethy]-2-cyclopentanol 1039°2 1040°9 
1 : 3-Dimethy1-3-cyclopentanol 1042°7 1044°4 
cycloHexylcarbinol 10560 1057°7 
1-Methy1-3-cycluhexanol 1047°2 1048°9 
cycloHeptanol 1059°0 1060°7 
1 : 3-Dimethyl-2-cyclohexanol 1206-0 12080 
1 : 3-Dimethy]-3-cyclohexanol 1202°5 1204°5 
1 : 3-Dimethy]-5-cyclohexanol 1193°1 1195°1 
1-Methyl-1-cycloheptanol 1199°4 1201°4 
Methyleyclohexylmethylcarbinol 1353°4 1355°7 
1-Methy]-3-ethy1-3-cyclohexanol 1333°5 1335°8 
1:3 : 5-Trimethy]-A®-5-cyclohexenol 1305°9 1307°9 
1: 1-Dimethylolcyclopropane 714°2 7151 


Ketones. 


Acetyleyclopropane 697°5 
Acetyleyclobutane 864°2 
1-Methyl-2-cyclopentanone 840°7 
1-Ethy]-2-cyclopentanone 998-9 
1 : 3-Dimethyl-2-cyclopentanone 998°3 
1-Methyl-3-cyclohexanone 1003°4 
cycloHeptanone 1005°1 
1 : 3-Dimethyl-2-cyclohexanone 1139°5 
* Ethyl cyclohexyl ketone 1300°7 
1-Methy]-4-acetyleyc/ohexane 1278°8 
Methyl methyleyc/ohexyl ketone 1289°4 
1 : 3-Dimethyl-A®-5-cyclohexenone 1111°8 
1:1:3-Trimethyl-A*-5-cyclohexenone 12592 
Dihydrocarvone 1424°7 
Carone 1409°2 


cycloPropanecarboxylic acid 
cycloButanecarboxylic _,, 
cycloHexanecarboxylic _,, 
Hexahydro-m-toluic és 

A cyclic octoic acid from light petroleum 

(100—105°) 

Octoic acid from light petroleum (100—102°) 
cycloHeptanecarboxylic acid .........000....+ 
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Esters. 
Constant Constant 
volume. pressure. 


Methyl cyclobutanecarboxylate 817°3 
Ethyl! 1-methyl-4-ethyl-3-cyc/obutanone- 
4-carboxylate 1478°8 1480°5 


PEMCYCLODULITAN 600ciscsecsscscessasssessesesesses 1862°1 1863°3 
Tricyclovalerin : 2329°8 2331°8 


Furan Derivative. 
4: 4-Dimethyltetrahydrofuran 


Nitrogen Compounds. 
830°2 831°5 
1128-0 1129°9 
1440°1 1442°6 
1375°3 1377°2 


The above numbers are based on Regnault’s value of the specific 
heat of water at 20°. T. i. P. 


The Chemical Interpretation of Special Points on Curves. 
L, Gay and F. Duce.irez (Bull. Soc. chim., 1913, [iv], 13, 320—324), 
—It is pointed out that the commonly accepted idea that a maximum 
or minimum point in a curve representing the relationship between 
a physical property and the composition of a mixture represents a 
definite compound of the components of the mixture is often 
erroneous, and in illustration it is shown that a number of curves 


with different maxima may be drawn, representing the relationship 
between density and composition of mixtures of acetic acid and 
water. Maximal points in melting-point curves of mixtures 
generally represent definite compounds, but in other cases a number 
of other factors must be considered before it can be assumed that 
a special point in the curve implies chemical combination (compare 
Baud and Gay, A., 1909, ii, 558). eS 


A Simple Method for Determining the Density of Mineral 
Powders. Maurice Bitty (Compt. rend., 1913, 156, 1065—1067). 
—The density of the powder is determined by weighing it in an 
aqueous solution of potassium hydroxide, the pyknometer used 
being previously exhausted and then filled with carbon dioxide prior 
to the introduction of the powder. A slightly modified form of 
stopper is shown and described, by means of which the flask is 
evacuated, filled with carbon dioxide, and finally gradually filled 
with the alkali. It is claimed that this method is quicker, and 
gives a far higher order of accuracy than the methods usually 
employed. W. G. 


A Modified Victor Meyer Apparatus. Haro_tp Cannine 
CuaPin (J. Ind. Eng. Chem., 1912, 4, 684).—A sketch with description 
of a modified Victor Meyer apparatus, in which the capsule con- 
taining the liquid (for the experiment) is made from a piece of 
5 mm. glass tubing, sealed off at one end, and, after the liquid is 
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introduced, drawn into a capillary at the other, closed, and bent 
round twice at right angles; it is hung from the rod in the vaporising 


tube, a twist of which breaks the capillary and drops the capsule. 
F. M. G. M. 


The Expansion Pressure of Normal Fluids. L. Gay (Compt. 
rend., 1913, 156, 1015—1017).—A mathematical paper in which the 
author, using Young’s values for the physical constants of chloro- 
benzene, isopentane, diisopropyl, and cyclohexane (compare T., 1889, 
55, 486), has verified his formula (compare A., 1911, ii, 1058) for 
the expansion pressure of liquids. For all the substances studied, the 
coefficient of compressibility is always less than (V—6)/V(P+4), 
whence it follows that the internal pressure diminishes with the 
volume, the temperature remaining constant. W. G. 


A New Physico-chemical Volumetric Method. Reni 
Dusrisay (Compt. rend., 1913, 156, 894—8Y8).—An application of 
Donnan’s work (compare A., 1900, ii, 201) and its extension by 
Lewis (A., 1908, ii, 357) on the emulsion of oils, to determining the 
acidity of solutions. The method consists in determining the 
number of drops formed by the flow of a given volume of 
standard alkali from a pipette immersed in a given volume of the 
solution, the acidity of which it is required to determine. By 
varying the total volume of alkali run in, the number of drops 
shows a very marked and sudden increase when the alkali added 
is just sufficient to neutralise the acid. Figures and curves are 


given in illustration of the method. W. G. 


A Simple Apparatus for the Absolute Measurement of the 
Coefficient of Viscosity of Gases and for the Demonstration 
of Maxwell’s Law. H. Piwnixtewicz (Physikal. Zettsch., 1913, 14, 
305—308. Compare Roberts, A., 1912, ii, 237).—A simple form of 
apparatus is described for the measurement of the viscosity of gases. 
It consists essentially of two small cylindrical gas reservoirs, con- 
nected by a capillary glass tube about 35 cm. long, the time required 
for the passage of a definite volume of gas through the tube being 
measured as well as the difference of pressure in the two reservoirs. 
The quantity of gas required is only a few c.c., and the measure- 
ment of the viscosity can be repeated as often as desired with the 
same material. The data obtained with air, carbon dioxide, and 
hydrogen show that the apparatus is capable of yielding accurate 
viscosity values. 

It is also shown that the apparatus may be conveniently employed 
to demonstrate that the viscosity of a gas is independent of the 
pressure to which it is subjected. H. M. D. 


Viscosities of the Systems: Chloral-Water and Chloral- 
Ethyl Alcohol. Nicoxar 8S. Kurnaxov and N. N. Erremovy (J. Russ. 
Phys. Chem. Soc., 1913, 45, 329—348).—For chloral the authors find 
D?1:5049 (Perkin, T., 1887, 51, 809, gave 1°5060, and van Rossem, 
A., 1908, 1, 501, 1°5030) and 1; 0°01263. Two preparations of 
chloral hydrate gave D{’1°6193 and 1°6187 (Perkin, Joc. cit., found 
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16415 for the solid hydrate at 50°/4°), D{Y1°5966 and 1°5946, 
DY 15148 and 1°5148, m. p. (slow heating) 48°1° (Perkin, loc. cit., 
gave 57°7°, and van Rossem, loc. cit., 47°4°). 

The viscosity isotherms of liquid mixtures of chloral and water at 
50°, 60°, 70°, 85°, and 90° are continuous curves exhibiting maxima, 
that of the 50° curve representing a viscosity nearly twenty times 
as great as that of the chloral, which is the more viscous constituent 
of the mixtures. The compositions at the maximal points are not 
constant for different temperatures, and do not correspond with 
rational proportions of the components; as the temperature is 
lowered, the molecular ratio 1:1 is indeed approached, but is not 
reached within the temperature limits of stable existence of the 
binary liquid phases. It is evident that the dynamic equilibrium 
of the system tends towards a limit depending on the formation of 
chloral monohydrate, which is accompanied by considerable develop- 
ment of heat. 

These results are confirmed by the cryoscopic measurements of 
Beckmann (A., 1889, 11) and of Bruner (A., 1902, ii, 305), 
who found normal molecular weights for chloral hydrate in water, 
benzene, nitrobenzene, and o-toluidine, the values in acetic acid 
being less than the normal. At the solidifying temperatures of 
these solutions, below 0° to 5°7°, the dissociation of chloral hydrate 
is evidently so slight as to exert no appreciable influence on the 
magnitude of the molecular weight. Rise of temperature, however, 
increases the dissociation of the hydrate, and this is in agreement 
with the marked displacement of the viscosity maximum from the 
50 mol. % point towards the water axis. The system chloral—water 
thus represents a typical example of the influence of hydration 
processes on the form of the viscosity diagram. 

Similar relations hold for the temperature-coefficient of the 
viscosity. The curves showing the variation of this coefficient with 
composition for different ranges of temperature are of the same 
form as the viscosity isotherms, but the maxima are still more pro- 
nounced. The maxima correspond with 47°5 mol. % of chloral at 
50—60° and with 45 mol. % for 60—70° and 70—85°; in the first 
case the coefficient is eighty-seven times as great as that for chloral. 
Here, too, the maximum never coincides with the molecular ratio 
1:1, although this is approached as the temperature is lowered. 

Chloral alcoholate, CCl,-CHO,Et-OH, m. p. 45°2° (Leopold, A., 
1909, ii, 472, found 46°6°), is highly hygroscopic, its specific gravity 
and viscosity being increased considerably by traces of water. For 
ethyl alcohol, the authors find D? 0°7900, Di? 0°7818 (Doroshevski 
gave Dj°0°7893, Di? 0°7809), and 1m) 0°01156 (Thorpe and Rodger, 
Phil. Trans., 1894, 185, A, 379, gave no. 0°01192). Consequent on 
the smaller heat-effect of the reaction between the components, the 
viscosity maxima for chloral-alcohol mixtures are considerably 
flatter than with chloral—water, but here, too, the position of the 
maximum approaches the 50 mol. % point as the temperature falls. 
When small proportions of water are present, the maxima approach 
very closely the above point, and are then but slightly displaced 
by change of temperature. The temperature-coefficient curves for 
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different ranges of temperature are similar to those obtained for 
water—chloral. tT. EP. 


Viscosity and Conductivity of Concentrated Solutions of 
Ferric Chloride. Enriqu~e Motes, M. Marquina, and G. Santos 
(Anal. Fis. Quim., 1913, 11, 192—211).— Determinations of viscosity 
and conductivity of solutions of ferric chloride of from 0°025 to 


8 molar strength at temperatures of 0°, 18°, 25°, and 35°. 
G. D. L. 


Method for Determining the Surface Tension of Liquids 
for Biological Purposes. 0. ©. Erpmann (J. Biol. Chem, 
1913, 14, 141—147).—The apparatus described is based on that of 
Traube (A., 1911, ii, 328). A drop pipette of a few c.c. capacity 
is provided with a highly polished drop surface, ground so as to 
form the base of a cone. Ten, 20, or more drops are collected and 
weighed. The results are expressed as drop numbers corresponding 
with 5, 10, or 50 grams of substance. Small amounts of acid cause 
a pronounced change in the surface tension of serum; similar 
amounts of alkali have very much less effect. A modified form of 
the apparatus is described for surface tension determinations of less 
dilute solutions. 

On heating serum the surface tension changes very slowly at low 
temperatures, but rapidly at the beginning of coagulation, from 
65—70°. There is, however, a break in the curve at 38°. E. F. A. 


Influence of Light on the Surface Tension of Various 
Solutions. N. A. Marenine (J. Russ. Phys. Chem. Soc., 1913, 45, 
Phys. Part, 28—30).—A number of aqueous solutions of measured 
surface tension were subjected for either two or three minutes to 
the action of the light from a high-tension arc between aluminium 
electrodes, their surface tensions being then re-measured. Water 
and 3% magenta solution showed no change ; 30% resorcinol solution 
showed a decrease of 9°6%, this being probably due to chemical 
changes ; 3; whilst 10% solutions of eosin, sodium sulphite, and 
potassium permanganate, and also 1% methyl-violet and 20% 
potassium nitrate solution, showed increases in surface tension 
varying from 3°2 to 5°1%. 

Further measurements demonstrate that the increase in surface 
tension reaches a maximum approximately 1°5 minutes after the 
action of the light ceases. The surface tension subsequently falls 
continuously to the original value, which is sometimes attained only 
after thirty minutes. 

A quartz mercury lamp of great actinic power does not cause any 
such increase in the surface tension, and it seems likely that the 
phenomenon is due to an action of electrical character. T.H. P. 


Independence of the Surface Tension of Light-sensitive 
Solutions on the Illumination. Nicorar A. Hesrnus (J. Ruse. 
Phys. Chem., Soc., 1913, 45, Phys. Part, 31—35).—The results of 
Marenine’s experiments (compare preceding abstract) indicate that 
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the surface tension is not affected by the action of actinic rays. This 
conclusion is explained by assuming that these rays act solely on 
the stable nuclei of the electrons, and not on the external electrons 
of the atoms (compare Langevin, J. Physique, 1905). One of the 
consequences of Marenine’s results is that actino-electric actions 
should be proportional to the concentrations of the solutions, and 
not, as G. C. Schmidt supposed from the results of his experiments 
with magenta solutions (Ann. Physik., 1898, 64, 708), to the 
square-roots of the concentrations. Schmidt’s experimental data 
are, however, in good agreement with the hypothesis that the ionic 
dissociation increases in inverse proportion to the square root of the 
concentration. T. EL P. 


Processes Operative in Solutions. XXV. Influence of 
Non-Electrolytes on Solubility. Nature of the Processes of 
Dissolution and Precipitation. Hznry E. Armstrone and J. 
Vareas Eyre (Proc. Roy. Soc., 1913, A, 88, 234—245),—Measure- 
ments have been made of the solubility of lead chloride, silver 
acetate, and potassium chloride in water at 25° in presence of 
various non-electrolytes. The results indicate that no distinction 
can be drawn between the influence of non-electrolytes on the 
solubility of slightly soluble salts and that exerted on the solubility 
of readily soluble salts. The action of non-electrolytes and electro- 
lytes on solubility appears to be of the same kind; in both cases 
the solubility may be diminished or increased. The experimental 
data are discussed from the point of view of Armstrong’s theory 


relating to the constitution of water and aqueous solutions. 
H. M. D. 


Estimation of the Solubility of Solids in Liquids. Perr 
Kusnetzov (Chem. Zentr., 1913, i, 765; from Jzvesta Don. Polytech. 
Inst. Novotscherkask, 1912, 1, ii, 399—410).—An improved form of 
Weimarn’s apparatus (A., 1906, ii, 838) is described. By its means 
the solubility of manganese chloride, MnCl,,4H,O, was found to 
agree with the values of Dawson and William (A., 1900, ii, 210). 

J.C. W. 


The Formulation and Genetics of the Formation of Solid 
Solutions in the Dissociation of Oxides. Srecrrizp Bure- 
STALLER (Chem. Zenir., 1912, ii, 2005—2006; from Abhandl. deut. 
naturwiss. med. Ver. Bohmen, 1913, 3, 147, 241).—The experiments of 
Wohler (A., 1911, ii, 259), Milbauer (A., 1909, ii, 574, 889; 1910, 
i, 294; 1911, ii, 113), and the author (this vol., ii, 57) lead to the 
assumption of solid solutions in the dissociation of oxides. According 
to the present views, a dissociating system, on the way towards 
equilibrium, passes from a system of three phases, gas, higher and 
lower oxide, by diffusion, into a system of gas and a solid phase 
composed of either a solution of the lower oxide or metal in the 

gher oxide or vice versa, or of two saturated solid solutions, 
according to whether the solids have the power of complete 
miscibility or form two series of mixed crystals. J.C. W. 
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Experimental Investigation into the Physical Conditions 
for the Crystallisation ot Metals. Emite Giurera (Chem. Zentr., 
1913, i, 677—678; from Bul. Soc., Stiinte Bucuresti, 1912, 21, 
192—207).—When a porous pot containing a zinc rod is placed in 
a solution of copper sulphate, copper is deposited in the crystalline 
form on the outside of the cell. In the same way, lead may be 
deposited by zinc from lead acetate, and silver by copper from 
silver nitrate, in the form of crystals. The process has an application 
in the separation of one metal or another, as desired, from a mixture 
of different salts. 

If a quantity of sand containing some metal powder or grains 
be moistened from below with copper sulphate solution, crystalline 
copper appears in the course of a few days, often with the accom- 
paniment of copious gas evolution. This throws some light on the 
occurrence of metals with crystalline structure in the earth. 


J.C. W. 


Phenomena of Crystallisation in Ternary Systems. VI. 
Cases with a Gap of Miscibility in the Liquid and also in 
the Solid State. Nicora Parravano (Gazzetta, 1913, 43, i, 
220—237. Compare Parravano and Sirovich, A., 1912, ii, 836).— 
A continuation of this theoretical discussion. R. V. 8S. 


Spontaneous Crystallisation and the Melting- and 
Freezing-point Curves of Two Substances which Form 


Mixed Crystals and the Freezing-point Curve of which Exhibits 
a Transition Point. Mixtures of p-Bromonitrobenzene and 
p-Chloronitrobenzene. (Miss) Fiorence Isaac (Proc. Roy. Soc., 
1913, A, 88, 205—216).—The freezing points of mixtures of these 
substances are all situated between the freezing points of the pure 
components, but the freezing-point curve consists of two branches 
corresponding with the formation of two different kinds of mixed 
crystals. The transition temperature corresponding with the inter- 
section of the two curves is 84°5°, the mixture at this point con- 
taining 27°5% by weight of »-bromonitrobenzene. 

The melting-point curve also consists of two branches, which 
correspond with the two types of mixed crystals. At the transition 
temperature, two solid phases may exist in equilibrium with the 
liquid mixture containing 27°5% of p-bromonitrobenzene, the solid 
phases containing 30 and 60% of the bromo-compound respectively. 
The two branches of the melting-point curve are consequently inter- 
cepted by a horizontal line which extends from 30 to 60% on the 
composition axis. Variation of the composition of the liquid 
between these limits changes the relative proportion of the two 
solid phases without altering the composition of either. 

The supersolubility or spontaneous crystallisation curve has also 
been determined, and it is found that for each mixture there is 4 
definite temperature at which spontaneous crystallisation occurs. 
This curve lies almost completely between the freezing- and melting- 
point curves, and, like these, it shows a break in the neighbourhood 
of the transition point. 
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Microscopic observations relating to the pure substances and their 
mixtures are described. H. M. D. 


The First Results of the Study of the Tables for Crystallo- 
chemical Analysis. Evcrar 8. Feporov (Zeitsch. Kryst. Min., 1913, 
52, 97—136. Compare A., 1912, ii, 772 ; this vol., ii, 305—306).— 
Further examples are quoted from the author’s tables. Not suitable 
for abstraction. L. J. 8. 


A New Theory of the Phenomenon of Allotropy. ANpREAs 
Smits (Zettsch. physikal. Chem., 1913, 82, 657—664).—Polemical 
against Tammann’s “Theory of Polymorphism” (this vol., ii, 
193) (compare also A., 1910, ii, 195, 400). It is shown that the 
phenomena of enantiotrophy and monotropy can be considered, 
logically and without undue hypotheses, from the same point of 
view. It is also held by the author that the theory of allotropy 
(loc. cit.) offers the first rational explanation of the fact that liquids, 
which are but little associated, separate monotropic forms, whilst 
liquids which are more strongly associated can separate enantio- 
morphic forms. The author states that the assumption of Tammann, 
that monotropic and enantiomorphic modifications are differently 
constituted, is contrary to experimental facts and theoretical con- 
clusions. The author concludes by showing that the Tammann 
theory is based on a misunderstanding, and he shows that all the 
known facts are in agreement with his theory of allotropy. 

J. 


F. 8. 


New Method for the Preparation of Collvidal Solutions. 
A. Pieroni (Gazzetta, 1913, 43, i, 197—200).—[ With E. Tonniour. — 
When a solution of silver nitrate in dry pyridine (3°5778 grams in 
50 c.c.) is treated with half its volume of a solution of pyrogallol 
in dry pyridine (1°1424 grams in 50 c.c.), a slightly yellow solution 
is obtained, which on dilution with water yields colloidal silver 
solutions. These appear grey by reflected light, and from yellow 
to orange and finally violet by transmitted light, according to the 
concentration. Solutions containing 0°05 gram of silver per 100 c.c. 
of liquid are fairly stable, and by centrifugalisation the greater 
part of the colloid can be separated from them. When tannic 
acid is used instead of pyrogallol the result is similar, but the 
maximum stable concentration amounts to 0°064 gram per 100 c.c. 
of liquid. Analogous results are obtained with solutions of copper 
sulphate. In these cases the separation of the colloid is caused by 
hydrolytic action, but many substances can be prepared in colloidal 
solution without the intervention of water. In this way colloidal 
solutions of silver sulphide and of mercury sulphide are produced 
on mixing pyridine solutions of hydrogen sulphide with silver 
nitrate or mercuric acetate, whilst if silver acetate is taken a 
pyridine solution of colloidal silver is obtained. R. V. S. 


Colloido-Chemical Studies of Protoplasm. Wutty RuHLanp 
(Zeitsch. Chem. Ind. Kolloide, 1913, 12, 113—124).—A summary of 
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recent work on protoplasm and the protoplasmic membrane from 
the colloido-chemical standpoint. A bibliography is appended. 
H. M. D. 


A Fundamental Law of Dispersoidology. Petr P. von 
WeimaRN (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 124—127).— 
According to the author’s generalisation, every substance tends to 
change in that direction which is accompanied by a diminution in 
its free surface energy. It is pointed out that this is a special case 
of the law according to which any system tends to change in such 
a way that its free energy diminishes, and that, as such, it is of 
particular importance in the case of highly disperse systems in 
which the surface energy is probably the essential factor concerned. 
A number of changes, in which the law is supposed to operate, are 
cited. A case in point is presented by the transformation of a 
solid substance into an unstable, crystalline modification, or into a 
liquid, when the size of the particles is sufficiently reduced. The 
conversion of grey, metallic selenium into the red modification 
furnishes an example of this type of change, and the red and 
yellow modifications of mercuric oxide are supposed to be similarly 
related. The greater facility with which water is set free from 
hydrated crystalline substances when their degree of dispersity is 
sufficiently increased, is also supposed to be due to the operation: 
of the surface energy law. Since ordinary aqueous solutions repre- 
sent the limiting condition of a series of systems of continuously 
increasing dispersity, it seems probable that such solutions cannot 


contain chemically stable hydrates such as are formed in the 
crystalline condition. Ionisation of electrolytes is also supposed 
to be a consequence of the operation of the law, because the 
formation of an electrical double layer at the surface of the ion 
will result in the diminution of the free surface energy. H. M. D. 


Regularities in the Hygroscopy of Chemical Compounds. 
C. Reicnarp (Pharm. Zentr.-h., 1913, 54, 287—290).—After a review 
of the compounds which are hygroscopic in character, the author 
draws the conclusion that, at present, just as many reasons can 
be adduced against, as for, any scheme of classification. T. S. P. 


Thermodynamic Functions of Mixtures with Reacting 
Components. Petrus H. J. HoEnen (Zeitsch. physikal. Chem., 1913, 
82, 695—742).—A theoretical mathematical paper in which the con- 
ditions for chemical equilibrium in the gaseous and liquid states 
are deduced from the second law of thermodynamics ; the conditions 
arrived at are confirmed as far as the liquid state is concerned by 
other methods. The three thermodynamic functions yn, y, and ¢ 
are defined, and their properties are considered. It is shown that 
they embrace systems in which there is no chemical equilibrium. 
The theory is extended to systems of mixtures of any composition, 
and it is shown in this connexion that the functions for the 
equilibrium of such a system are identical with the usual thermo- 
dynamic functions. The method of determining equilibria in 
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heterogeneous systems, by means of the new functions, is indicated, 
and the conditions for the existence of an ideal liquid are put 
forward. J. F.S. 


Chemical Equilibria in Gaseous Systems. Ueo Grassi 
(Nuovo Cim., 1913, [vi], 5, i, 85—96).—Two determinations of the 
constant of the reaction COMe,+H, = CHMe,°OH at 182° and 
76 cm. pressure gave for the reaction constant the values 1°48 x 10-? 
and 1°45x10-%, whilst a third experiment at 182° and 109 cm. 
pressure gave 1°45x10-%. In these cases acetone and hydrogen 
were taken; in an experiment starting with the alcohol and 
hydrogen at 182° and 76 cm. pressure, the value of the constant 
was 1'40x10-%. The expgriments were conducted by leading 
purified electrolytic hydrogen through the organic substance con- 
tained in a weighed vessel kept in a thermostat. By altering the 
temperature of the thermostat, various mixtures of hydrogen with 
the vapour of the substance could be obtained. The mixture then 
passed through a copper tube, 180 cm. long, containing porous earth 
coated with reduced copper. The product of the reaction was 
retained in a condenser, and the excess of hydrogen escaping caught 
and measured. The apparatus was gas-tight, and its contents were 
kept at a known, constant pressure. The hydrogen was obtained 
by electrolysis in a cell comprising a nickel anode immersed in 
25% sodium hydroxide in a porous pot; this pot in turn was placed 
in a second porous vessel containing a saturated solution of sodium 
sulphate, whilst outside this was an acid solution of copper sulphate 
containing a copper plate as anode. R. V. 8. 


Chemical Reactions in Strongly Compressed Gases. 
Emit Briner (Zeitsch. Elektrochem., 1913, 19, 301).—An answer to 
Trautz’s criticism (sbid., 150) of the paper of Briner and Wroczynski 
(A., 1911, ii, 705). J. F. S. 


Chemical Equilibrium in the Action of Hydrogen Chloride 
Gas on Zinc Sulphate. Camitte Maticnon (Compt. rend., 1913, 
156, 788—791).—A study of the system zinc sulphate-hydrogen 
chloride, the reaction being: 

(n +1)ZnSO, + 2HCl = nZnS8O,,H.SO, + ZnCl,, 
the dissociation pressure (387°6 mm.) being determined at 0°, has 
given the temperature of dissociation (12°3°) and the heat of 
formation (1°36 cals.) of the acid sulphate ZnSO,,H,SO,. This 
crystalline acid sulphate completely decomposes zinc chloride at the 
ordinary temperature. W. G. 


Landolt’s Reaction as an Example for the Demonstra- 
tion of the Foundations of Chemical Kinetics. ALrrEp 
Tare, (Chem. Zentr., 1912, ii, 2017—2018; from Sitzungsber. Ges. 
Ford. Naturwiss. Marburg, 1912, 2, 11—35).—The influence of tem- 
perature, concentration, and catalysts on the time-reaction, oxidation 
of sulphurous acid by iodic acid, is described. An increase in the 
concentration of the iodic acid by five times makes the reaction 
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nineteen times as fast, and if the concentration of both reagents is 
increased by five, the speed becomes fifty-three times greater. The 
reaction becomes slower on cooling, but heating above 30° should 
be avoided. Acids accelerate the reaction, and the acceleration 
increases with the concentration of the catalyst. Hydriodic acid 
has the greatest effect, and the strong mineral acids arrange them- 
selves in order of their strengths. Neutral iodides also accelerate 
the reaction. 

In order to incorporate the catalytic influence of acids and 
iodides with the theory of reactions in steps, the following equations 
are given: 

I. 10,/ + 51’ + 6H —> 31, + 3H,0. 
II. SO,” + I, + 20H’ —> SO,” + 21’ + H,0. 

According to this scheme, the sulphurous acid only reacts with 
free iodine, and the latter only appears when the former is com- 
pletely oxidised. The second step is incomparably faster than the 
first. The scheme is supported by the fact that analogous reactions 
with oxidising agents which do not give up oxygen, for example, 
the oxidation of iodine ions by persulphate ions in presence of 
sulphurous acid, are uninfluenced by free acids. 

The oxidation of sulphurous acid by ferric salts is considerably 
accelerated by iodides, but the influence of acids is not so simple 
as in Landolt’s reaction, since the anion also plays a part. The 
addition of nitric acid sets back the ionisation of the sulphurous 
acid, and the reaction is slower. 

The catalytic influence of iodides on some oxidations is seen in 
the reaction between ferric salts and stannous salts and in the 
reduction of arsenic acid by hydrogen sulphide, for the addition 
of potassium iodide causes remarkable acceleration in each case. 


J.C. W. 


The Nature of the Time Reaction between Carbonic Acid 
and Bases. A.trrep TxieL (Ber., 1913, 46, 867—874).—In a 
former paper (this vol., ii, 199) the author had no hesitation in 
subscribing to the explanation of the slow reaction between carbonic 
acid and bases (compare also this vol., ii, 198) as being due to the 
slow hydration of the carbonic acid, since ionic reactions, such as 
occurs in the neutralisation of an acid by a base, are practically 
instantaneous. If this explanation is correct, the time of neutral- 
isation should be independent of the base when equivalent solutions 
are used. This is found to be the case when solutions of sodium 
hydroxide, either as such or containing equivalent quantities of 
strontium or barium chloride, and of barium hydroxide are used. 
In the case of a solution of sodium hydroxide and calcium chloride, 
the time of neutralisation is somewhat longer, the reason for this 
not being quite clear at present. With solutions of sodium hydr- 
oxide containing the equivalent amount of ammonium chloride, the 
times of neutralisation are considerably increased. The last fact 
cannot be due to a time reaction depending on the ammonia or 
ammonium hydroxide, since ammonia does not give a time reaction 
with any other acid. The author therefore draws the conclusion 
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that the rate of hydration of the carbon dioxide is not the deciding 
factor in the velocity of neutralisation, and puts forward the sug- 
gestion that the velocity depends on that of the reaction: 
CO,+OH’—>HCO,’. If it is further assumed that this reaction 
has a greater velocity than that of the hydration of the carbon 
dioxide, it would follow that if gradually increasing quantities of 
sodium hydroxide, or of sodium hydroxide and ammonium chloride, 
are added to successive and equal volumes of a solution of carbon 
dioxide, the rate of neutralisation should be practically instantane- 
ous as long as the amount of alkali added does not exceed that 
necessary to neutralise the carbonic acid already present in solution, 
since this would be an ionic reaction. As soon as this quantity of 
alkali is exceeded, the reaction should begin to slow down, that is, 
there should be a sudden break in the curve showing the relation 
between volume of alkali used and time of neutralisation. More- 
over, this break in the curve should occur at the same place, no 
matter whether sodium hydroxide or sodium hydroxide plus 
ammonium chloride be used. The experimental results agree with 
these deductions, and from them the author calculates that only 
about 2% of the total carbon dioxide present in solution exists as 
carbonic acid, from which it follows that the true dissociation 
constant of carbonic acid is approximately 2 x 10-5, that is, carbonic 
acid is about as strong as acetic acid. 

The behaviour of a solution of carbon dioxide is thus analogous 
to that of an aqueous solution of a y-lactone, and by experiments 
with y-valerolactone and sodium hydroxide the author shows that 


the boiling solution contains about 7% of corresponding acid ; after 
this amount of acid has been neutralised instantaneously by the 
sodium hydroxide, the reaction between the lactone and the alkali 
is a time one. 

Neutrai salts retard, rather than accelerate, the reaction between 
an aqueous solution of carbon dioxide and bases. z. 6. FP. 


Velocity of Formation of Precipitates. ALrxANDER FINDLAY 
(Zeitsch. physikal. Chem., 1913, 82, 743).—The author in reference to 
the paper of Jablezynski (this vol., ii, 203) calls attention to experi- 
ments of his own (A., 1900, ii, 716), in which he obtained results 
similar to those of Jablezynski. J. F. 8. 


Hydrolysis and Alcoholysis of Amides. Svuio Kixpr (Chem. 
Zenir., 1913, i, 603; from Suomalaisen Tiedeakatemian Toimituskia, 
1912, A, iii, No. 10, 3—30. Compare A., 1912, ii, 748).—The titri- 
metric method for estimating the ammonium salts produced by the 
hydrolysis of alkyloxy-amides has been extended to cases in which 
the reaction takes place in an aqueous-alcoholic medium. Experi- 
ments with acetamide and propionamide showed that the reactivity 
of the amide may be represented by the total velocity k of the 
hydrolysis and alcoholysis, and in solutions containing less than 
50% of alcohol this value is found to coincide with the velocity of 
hydrolysis, &,. J. C. W. 
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The Simultaneous Oxidation of Quinol and [Sodium] 
Sulphite by means of Atmospheric Oxygen. JoHAnnes 
Pinnow (Zeitsch. Elektrochem., 1913, 19, 262—268. Compare A., 
1912, i, 849; Schilov and Fedotov, A., 1912, i, 966).—The authors 
have investigated the atmospheric oxidation of quinol and sodium 
sulphite mixtures, together with the influence of cupric ions on the 
rate of oxidation of the mixture by atmospheric oxygen. It is shown 
that a small quantity of sodium quinoldisulphonate acts as an anti- 
catalyst, protecting the sulphide from oxidation by atmospheric 
oxygen, and that quinol disulphonate and glycerol act in the same 
way, and strengthen the action the one of the other. The presence of 
cupric ions increases the simultaneous oxidation, and at the same 
time changes the relation in which the two substances are oxidised in 
the sense that the quinol is used up more rapidly than the sulphite. 
The presence of the quinoldisulphonate retards the oxidation of the 
quinol sulphite mixture even in the presence of cupric ions, but it 
has no effect on the changed oxidation relationship brought about 
by the cupric ions. Not only the velocity of oxidation, but also the 
ratio-in which the two substances are oxidised, are dependent on 
the hydroxyl ion concentration. The action of old quinol-sulphite 
mixture is due, not to the presence of sulphite in a complex, but 
rather to the presence of sodium quinolmonosulphonate. J. F. 8. 


The Transformation of Hydrazobenzene into Azobenzene 
and Aniline: A Reaction of the First Order. Jutius Srigeuirz 
and Groree O. Curme, jun. (Ber, 1913, 46, 911—920)—When an 
alcoholic solution of hydrazobenzene is heated in a sealed tnbe at 
130°, transformation takes place according to the equation: 

2Ph-NH-NH-Ph—>2Ph:NH, + Ph:N,°Ph 
(Biehringer and Busch, A., 1903, i, 296). If this is an inter- 
molecular reaction, as supposed by Wieland (A., 1912. i, 902), it 
should be of the second order. According to the theory of Stieglitz 
(A., 1903, i, 235), however, it is probable that in such reactions 
phenylimide, Ph-N:, is first formed according to the equation: 
Ph-N,H,*Ph—>Ph'N. + Ph-NH,. 

This reaction takes place slowly, and is followed by the instantane- 
ous reaction: 2Ph*N:—>Ph:N,°Ph. The total reaction should 
therefore be one of the first order, as is found to be the case experi- 
mentally. 

The velocity measurements were carried out at 140°3°, the 
alcoholic solutions being sealed up in glass tubes under a pressure 
of about 20 mm. The course of the reaction was followed by 
adding the contents of the tubes to excess of iodine solution, and 
titrating the excess with thiosulphate. The velocity constant has a 
mean value of 0°00156, and is independent of the dilution. When 
the reaction is about two-thirds complete there is a tendency for 
the constants to fall. T. 8. P. 


Surface Combustion. Wiuttiam A. Bone (Ber., 1913, 46, 
968—969).—A correction with respect to the author’s reference to 
Nernst’s theory of surface catalysis in his lecture to the German 
Chemical Society (this vol., ii, 204). z. & 2. 
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Catalytic Oxidation at High Temperatures. Srreius Foxin 
(J. Russ. Phys. Chem. Soc., 1913, 45, 286—288).—Air saturated with 
methyl alcohol vapour was passed through heated tubes containing 
aluminium turnings, reduced nickel or cobalt, manganese, or 
platinum, copper, silver, or gold on asbestos, the temperature and 
the duration of heating being varied in different experiments. 
With cobalt, nickel, aluminium, manganese, and platinum the 
maximum yields of formaldehyde were small, but with copper, 
43-47% was obtained, with silver 64—66%, with gold 71%, and 
with silver and copper together, 84%. 

The results obtained with gold, copper, and silver indicate that 
the maximum catalytic activity must therefore be attributed 
to the metal with intermediate atomic weight, just as is the case 
with catalytic reduction, where palladium is the most effective 
metal. 

It appears also that, in the catalytic oxidation of methyl alcohol, 
occluded oxygen plays a part similar to that of hydrogen occluded 
by the platinum metals in catalytic reduction, and that intermediate 
labile oxides are formed, so that atomic oxygen takes part in the 
change. x. me FP, 


Catalytic Studies. III. Catalytic Deviation of a Reaction. 
Emi Asen and G. Baum (Monatsh., 1913, 34, 425—515).—The 
principal results may be summarised as follows: In the presence 
of molybic acid the reaction between hydrogen peroxide and sodium 
thiosulphate in (acetic) acid solution gives not only tetrathionate, 
which is the ordinary product of reaction according to the equation 
(1) H,O, + 28,0,” + 2H’—>8,0,"+2H,O (Abel, A., 1908, ii, 26), 
but also sulphate, according to the reaction (2) 4H,O,+8,0,’—> 
280," +2H’°+3H,O. The relative proportions in which these two 
reactions take place, when molybdic acid is present only in traces 
of the order of 10-5 mol. of MoO, per litre, varies with the condi- 
tions of experiment between 1:1 and 1:8. 

The tetrathionate reaction (1) is not influenced by the presence 
of molybdic acid; the sulphate reaction (2) does not proceed by 
way of tetrathionate, so that the course of the reaction is actually 
deviated by the catalytic action of the molybdic acid. 

The velocity of the sulphate reaction (2) is independent of the 
concentration of the hydrogen peroxide, but proportional to the 
concentrations both of the thiosulphate and of the molybdic acid; 
hydrions have an accelerating effect, but the reaction also proceeds 
in their absence. The velocity equation is 

— d{H,O,]/dt=1500[Mo0g,] [Na,8,0g] 

at 25°, when [H*]=0, ¢ is expressed in minutes, and the concen- 
trations in gram-equivalents, that is, (H,O,/2), (Na,S,0,), and 
(MoO,) per litre. 

_The total velocity of reaction is expressed, at 25°, by the two 
simultaneous differential equations: 

de|dt=1°53{(H,0,) —2—y] [(Na,S,0;) —2—y/8] 

and dy /dt=1500[MoO,] [(Na,S,0,) —2—y/8], where the quantities 
in round brackets give the concentrations at the commencement of 
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the reaction, and z and y are the concentrations at the time ¢ of the 
tetrathionate and sulphate respectively formed, and expressed in 
the appropriate units {z=(8,0,”)/2 and y=(SO,")/4}. 

The mechanism of the reaction leading to the production of 
sulphate consists in the formation, with unmeasurable velocity, of 
a permolybdic acid, which then oxidises the thiosulphate to 
sulphate. This latter reaction takes place in stages, but the stage 
which regulates the velocity is bimolecular. 

The analytical methods used in this investigation were based 
on previous work of Abel’s (A., 1912, ii, 486). 

The authors call attention to the analogy existing between this 
catalytic deviation of an inorganic reaction and the selective course 
pursued by ferment and enzyme reactions. z..8. P. 


A Condenser in One Piece for the Kjeldahl Estimation of 
Nitrogen. Ernst Pescueck (Zeitsch. angew. Chem., 1913, 26, 176). 
—The author describes a piece of apparatus in which the trap to 
check spray, the condenser, and the tube leading into the receiving 
flask form one piece of glass. The tube leading to the condenser 
is sloped downwards throughout its length towards the distilling 
flask, so that any alkali dissolved from the hot glass by the 
condensed steam is prevented from passing down the condenser. 


D. F. T. 


Inorganic Chemistry. 


The Acidity of Water and of Hydrogen Peroxide and the 
Uniformity of Compounds. Preliminary Note. Joacum™ 
SPERBER (Chem. Zentr., 1913, i, 502 ; from Schweiz. Woch. Chem. Pharm., 
1912, 50, 741).—Since Merck’s acid-free “‘ perhydrol” liberates the 
acid from sodium silicate, borax, sodium metaphosphate, and 
potassium ferro- and ferri-cyanides, it is regarded as an acid, and 
since water sets free hydrogen peroxide from peroxides, it also is 
classed as an acid, “water acid.” Oxides therefore become 
“aquates” and peroxides “hyperaquates,” and hydrogen is 
assumed to be a metal. J. C. W. 


Application of Hot Centrifugation to the Estimation of 
the Composition of Hydrates with Low Water Content. 
Petr Kusnetzov (Chem. Zentr., 1913, i, 765; from Jzvesta Don. 
Polytech. Inst. Novotscherkask, 1912, 1, ii, 389—398).— For the 
isolation of lower hydrates which are stable at higher temperatures 
it is recommended to surround the centrifuge with a mantle 
through which hot water may flow. By this means the hydrates, 
MnBr,,2H,O, CaBr,,2H,O, and NiBr,,2H,O, have been obtained. 

J.C. W. 
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Weight of a Normal Litre of Gaseous Chlorine and 
Silicon Tetrafluoride. Determination of the Atomic Weights 
of Chlorine and Fluorine. ApxrIEN JAQUEROD and Me tcon Tour- 
paIAN (J. Chim. phys., 1913, 11, 3—28. Compare A., 1911, ii, 189).— 
The authors’ displacement method of measuring gaseous densities, 
which has the advantage that no mercury pump or greased stop- 
cocks are necessary, has been applied to the corrosive gases chlorine 
and silicon tetrafluoride. 

The weight of a normal litre of chlorine, liberated from hydro- 
chloric acid by manganese dioxide or potassium permanganate, or 
by heating auric chloride, was found to be 3°214 grams. The values 
obtained by the displacement method and by means of a special 
form of Dumas bulb are in fair agreement. 

Silicon tetrafluoride was prepared by the action of concentrated 
sulphuric acid on a mixture of calcium fluoride and quartz sand 
for the displacement experiments, and by heating barium silico- 
fluoride for the Dumas bulb experiments, which gave a slightly 
higher value. The weight of a normal litre was found to be 4°693 

rams. 
: When silicon tetrafluoride is passed over glass-wool at red heat to 
remove hydrogen fluoride according to Moissan’s procedure, a 
subfluoride is apparently formed, since the normal litre weight 
increases to 4°820 grams. 

In view of the uncertainty of the compressibility data used in the 
reduction of their experimental values, the authors’ results cannot 
be employed at present to calculate the atomic weights of chlorine 
and fluorine. R. J. C. 


Preparation of Perchloric Acid. Franx C. Matuers (Chem. Zeit., 
1913, 37, 363).—One hundred grams of potassium perchlorate are 
distilled with 60 c.c. of concentrated sulphuric acid under a pressure 
of 10 cm.; meanwhile, water-vapour should be led into the distilla- 
tion flask in such quantity that no crystals (HC1O,,H,O) collect 
in the condenser. Only very little vapour is necessary, but an 
excess does not matter, as it only causes slight spirting and prolongs 
the distillation. The neck of the distilling flask should be 
lengthened in order to prevent the rubber stopper being attacked. 
Two hundred grams of potassium perchlorate are the most which 
can be used in a litre flask. The concentration of perchloric acid 
obtained varies from 88 to 98%. 

If sodium perchlorate is used, 20 grams are treated with 30 c.c. 
of concentrated hydrochloric acid. The sodium chloride formed is 
insoluble, and the hydrochloric acid in the filtrate from it is driven 
off at 135°, whereby a 95% perchloric acid is obtained (compare 
Mathers, A., 1909, ii, 287). z. & F. 


The Finding of Iodine in the Waters of the Dead Sea, 
and the Detection of Iodine in Concentrated Solutions Rich 
in Magnesium Salts. Henrico Fresenius (Verh. (es. deut. 
Naturforsch. Aerzte., 1913, 118—120).— The water, which was 
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collected in the latter half of 1909, had D™ 1°1555 and the follow- 
ing composition, expressed in terms of grams per kilogram of water: 


K. Na. Ca. Mg. Fe(ous). Cl. Br. i SO, HCO, 
4°441 25°88 7°892 23-21 0°007586 124°1 2°124 0°000247 0°7319 0:06627 


Magnesium chloride is present in by far the largest amount, then 
follow, in order, sodium chloride, calcium chloride, potassium 
chloride, sodium bromide. Sulphates are present to only a slight 
extent, hydrogen carbonates to a very slight extent, and iodides in 
traces. The presence of iodides has not previously been detected, 
probably owing to the fact that when the water is evaporated, 
hydrolysis of the magnesium iodide occurs, and the hydrogen iodide 
formed is driven off; this action takes place with the bromide also. 
In order to retain all the bromine and iodine in the solution during 
evaporation, it is necessary first to decompose all the magnesium 
compounds present with milk of lime. 

The following method was used for the detection and estimation 
of bromine and iodine in such waters: 1090 grams of the water 
were diluted, heated to boiling, and then precipitated with an 
excess of milk of lime. After collecting the precipitate, the filtrate 
was evaporated, the residue powdered, and extracted four times 
with 96% alcohol. To the alcoholic extract were added a few drops 
of concentrated potassium hydroxide solution, the alcohol distilled 
off, and the residue heated until it glowed slightly, after which it 
was dissolved in water and the iodine liberated with nitrous acid. 
The iodine was extracted with carbon disulphide and estimated, 
after which the bromine (and some chlorine) was precipitated with 
silver nitrate and estimated by determining the loss in weight 
occurring on heating in a stream of chlorine. z. &. ¥. 


Behaviour of Iodine towards Sulphur, Selenium, and 
Tellurium. Ernst Beckmann and Rupoir Hansian (Zettsch. anorg. 
Chem., 1912, 80, 221—234).—The molecular weight of selenium in 
iodine has been found (Olivari, A., 1909, ii, 39) to be Se, instead 
of Seg, whilst there is no indication of the presence of a compound 
(Pellini and Pedrina, A., 1908, ii, 833). The low molecular weight 
is confirmed, and is almost the same at 184° as at 104°. Sulphur 
gives values falling little below Ss. 

Anthraquinone (cryoscopic constant 148) gives S, and Se,, whilst 
diphenyl (ebullioscopic constant 59°3) gives similar values. It is 
therefore a specific influence of the iodine, and not of high tem- 
perature, that causes the dissociation of the selenium molecule. 

Tellurium reacts with iodine, and the cryoscopic and ebullioscopic 
results indicate a large proportion of single atoms. Red phosphorus 
in iodine gives P,, a chemical reaction taking place. CC. H. D. 


Analysis and Preparation of Fuming Sulphuric Acid of 
Given Strength. Josi Prats Aymericu (Anal. Fis. Quim., 1913. 
11, 118—136).—Formulz and tables for use in the preparation of 
acid of a desired strength. G. D. L. 
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Selenium Oxybromide. R. Tu. GLauser (Zeitsch. anorg. Chem., 
1913, 80, 277—-279).—When selenium oxychloride is distilled with 
sodium bromide, a dark red liquid is obtained, which solidifies, 
forming yellow needles, and has the composition SeOBr,. The same 
compound has been obtained from selenium tetrabromide and 
selenium dioxide. The crystals melt between 30° and 40°, dissolve 
in sulphuric acid, and may be largely recovered after treatment 
with small quantities of water. C. H. D. 


The Atomic Weight of Tellurium. Prrr Kusnerzov (Chem. 
Zentr.. 1913, i, 772—773; from Jzvesta Don. Polytech. Inst. Novo- 
ischerkask, 1912, 1, ii, 380—-387).—When the differences between 
the atomic weights of the elements in the uneven periods are 
tabulated, they show a regular rise and fall within the separate 
groups. The negative difference between iodine and tellurium is 


in accordance with the other differences in the sixth group. 
J.C. W. 


The Oxidation of Nitrogen and Active Nitrogen. Franz 
Russ (Ocsterr. Chem. Zeit., 1912, 15, 316).—A discussion of the 
thermal and electrical principles which may account for the 
formation of active nitrogen (compare Ehrlich and Russ, A., 1912, 
ii, 41, and Strutt, A., 1911, ii, 482, 1056). F. M. G. M. 


The Action of Ozone on Liquid Ammonia. WILHELM 
Mancuot (er., 1913, 46, 1089—1093).—When ozone (10O—11%) is 
passed into liquid ammonia at —70°, an orange-red colour is 
produced (compare A., 1908, ii, 101), which rapidly pales at — 65° 
to —60°, when the current of ozone is stopped; above —60° the 
colour practically disappears. In the presence of a few drops of 
water, the colour is more stable, persisting to towards —50°. The 
addition of much water makes the colour less stable. If the 
ammonia is dissolved in anhydrous solvents like carbon tetrachloride, 
chloroform, etc., there is no formation of colour, neither do anhy- 
drous trimethylamine and dimethylamine give rise to colour. How- 
ever, the amines react similarly to ammonia (/oc. cit.) in that, on 
acidifying after treatment with ozone, titanium sulphuric acid gives 
an intense reaction for hydrogen peroxide. 

If liquid ammonia, contained in a U-tube, is cooled in liquid air, 
a layer of liquid ozone condensed over it, and then the U-tube 
allowed to warm up gradually to the temperature of the air, no 
explosion occurs. If the ammonia is replaced by di- or tri-methyl- 
amine, explosion occurs under the same conditions. 

The colours obtained with ammonia are probably due to the 
presence of slight traces of water, which it is difficult to exclude. 
They are very similar to those obtained with ozone and potassium 
hydroxide (Joc. cit.), and it would seem as if, in this respect, the 
ammonium hydroxide formed is more similar to the alkali 
hydroxides than di- and tri-methylammonium hydroxides. That the 
amines give no colour may, however, be due to the fact that at the 
low temperatures used the conditions are not favourable to the 
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formation of substituted ammonium hydroxides from the liquid 
amines. a. @. P. 


Tension of Metal Ammine Compounds. WuLHELM Bitz 
(Zeitsch. physikal. Chem., 1913, 82, 688—694).—A criticism of 
Ephraim (this vol., ii, 129, 130). It is shown that Ephraim’s state- 
ment, that the ammine salts split off ammonia one molecule at a 
time with the formation of all the possible ammines, is based on 
an error. The author demonstrates experimentally that only two 
ammines of nickel bromide exist, namely, the hexammine and the 
diammine. J. F.S. 


The Allotropy of Phosphorus. Wattrer A. Want (Chem, 
Zenir., 1913, i, 774—776 ; from Ofversigt Finska Vetens. Soc. Férhandl., 
1911, 54, A, 9, 22 pp. Compare Jolibois, A., 1909, ii, 726; 1910, 
ii, 846; Cohen and Olie, A., 1909, ii, 998)—-When red phosphorus 
is heated in a strong capillary tube, it becomes almost black at 
500°, and melts at 600° to a yellow, mobile liquid. On cooling, the 
colour deepens to a reddish-brown until solidification occurs. 
Purified, molten white phosphorus does not absorb light, but in the 
daylight the liquid becomes yellow, and then absorbs rays of 486up 
and smaller. When a drop of white phosphorus, under water, is 
illuminated by a quartz mercury lamp, it immediately receives an 
elastic coating of red phosphorus. 

From these experiments, the conclusion is drawn that molten 
red phosphorus is not identical with molten white phosphorus, but 
that at comparatively low temperatures it exists as a liquid of such 
high viscosity as to be vitrecus. Between the two molten modifi- 
cations, equilibria exist at different temperatures, but the pure 
molten white phosphorus is not an equilibrium mixture, since the 
speed of transformation into red phosphorus is extremely small 
below 250° in the dark. The fact that a labile substance can melt 
without passing into the stable form is seen in the case of benzo- 
phenone (this vol., i, 488). Above 250°, transformation proceeds 
apace, and the speed can be accelerated by catalysts. The colour 
of the red phosphorus which separates depends on the temperature, 
since devitrification occurs at high temperatures. Whether other 
modifications are produced in this process is uncertain, but Hittorf’s 
crystallised phosphorus may be one of them. J. C. W. 


Formation of Hydrogen Phosphide from Phosphorus and 
Potassium Hydroxide. E. Léwennarpr (Zeitsch. physik-chem. 
Unterr., 1912, 25, 368).—The author describes a simple metbod for 
preparing hydrogen phosphide without the presence of hydrogen or 
other inert gases. 

The generating flask (a 125 c.c. Erlenmeyer) is filled to within 
4 c.c. of the stopper with potassium hydroxide solution, and after 
adding the phosphorus gently warmed until the reaction starts; 
the delivery tube consists of a wide glass tube with a not too narrow 
outlet, and is dipped into warm water. As the action proceeds, the 
delivery tube becomes filled with white fumes of phosphoric oxide, 
and only a very slight or no explosion takes place. F.M.G.M. 
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The Action of Sulphur Trioxide on Silicon Tetrachloride. 
CuakLes R, Sancer and Emite R. RrecE (Zeitsch. anorg. Chem., 1913, 
80, 252—276. Compare A., 1912, ii, 752).—Molten sulphur tri- 
oxide and silicon tetrachloride mix at first without reacting, but 
the reaction, 2SiCl,+2SO,=Si,OCl,+8,0;Cl,, sets in very slowly 
in the cold, more rapidly at 50°, being then complete in six to ten 
hours. In presence of a large excess of sulphur trioxide, the further 
reaction occurs: Si,OC], + 6SO,;= 2810, + 38,0,Cl,. Silicophosgen is 
not obtained. The two compounds, Si,OCl, and S,0,;Cl,, appear 
to form a molecular compound on warming, which solidifies at 
—78°, whilst a simple mixture of the two substances solidifies at 
about —38°. In presence of water, chlorosulphonic acid, silica, and 
unaltered silicon tetrachloride are obtained, but not silicophosgen. 

C. H. D. 


The Alteration which takes place in Potassium Poly- 
sulphide. Henri Pecxer (J. Pharm. Chim., 1913, [vii], 7, 340—343). 
—Analysis of potassium polysulphide, which had been kept since 
1906, showed that it had been completely decomposed; no trace 
of sulphide was present, the sulphur being either in the free state 
or as thiosulphate or sulphate. Only a trace of carbonate was 
present, so that the decomposition was not due to carbonation. 
The polysulphides disappear with the formation, chiefly, of thio- 
sulphate, the oxidation being brought about by moist air. 

2. &..2%. 


_The Anhydrous Protosulphides of the Alkali Metals. 
Et1enNE Reneape and N. Costeanu (Compt. rend., 1913, 156, 
791—793).—The authors have prepared the sulphides of sodium, 
potassium, rubidium, and cesium in a pure anhydrous form by the 
direct action of sulphur vapour on an excess of the alkali metal 
at a temperature between 200° and 300°. On distilling off the 
excess of the metal, the sulphide crystallises out. They are all 
white, microcrystalline powders at the ordinary temperature, turn- 
ing yellow as the temperature rises. The sulphides are less coloured 
and less soluble in their metals than the corresponding oxides, but 
the solubility increases with rise in atomic weight of the metal. 
They are more stable than the oxides, being unaltered by light, 
and are not decomposed by heat except at very high temperatures, 
when they give persulphides and vapours of the metals. W. G. 


Acid Sulphates. VII. Acid Sulphates and Pyrosulphates 
of Sodium, Potassium, and Ammonium. Jouannes D’Ans 
(Zeitsch, anorg. Chem., 1913, 80, 235—245).—The solubility isotherms 
of the three systems SO,-H,O-alkali sulphate have been 
determined at 25°, and the following solid phases have been 
observed in contact with the solution: NaHSO,; NaH,(SO,),,H,O; 
Na,.SO,,4°5H,SO, ; NaHS,0,. KHSO, ; KH,(SO,)o,11,0 ; 
KH3(SO,)o ; KHS,0;. (NH,)2.HSO,; (NH,)H3(SO,).; (NH,)HS,0>. 
The data and triangular diagrams for the three ternary systems 
SO;-H,O-alkali oxide at 25° are also given. D 
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A New Form of Potassium Dichromate. ALexis Durrouvr 
(Compt. rend., 1913, 156, 1022—1024. Compare Wyrouboff, Bull. Soc, 
JSrang. Min., 1890, 13, 309).— By the addition of a considerable excess of 
aluminium sulphate to a solution of potassium chromate, the latter 
is partly convertéd into potassium dichromate, with the precipitation 
of aluminium hydroxide, and on concentration by heat the salt 
separates as a mixture of triclinic and monoclinic crystals. The 
latter are isomorphous with rubidium and ammonium dichromates, 
the optical figures for the crystals of the three substances being: 

@:6b:c=1°0167 :1:1°7716; B=91°55’ 
a:b: c=1°0202:1:1°8081; 8=93°28°5’ 
(NH,),Cr.0,.........  @:5:¢c=1°0271:1:1°7665; B=93°42’ 

Although they are the unstable form, the monoclinic crystals 
. exhibit false equilibrium, and can be kept in contact with triclinic 
crystals in the cold without any appreciable change. They dissolve 
in a solution saturated with respect to triclinic crystals at 12°5°, 
whereas triclinic crystals are unaffected under the same conditions. 
On heating, the monoclinic crystals decrepitate, and then behave 
like the triclinic crystals (compare Le Bel, A., 1912, ii, 49). 

W. G. 


Sodium Silicate. Preparation and Recrystallisation of 
Sodium Silicate, Na,SiO,,9H,O. ALBERT VESTERBERG (Chem. 
Zentr., 1913, i, 777 ; from Proc. VIII. Intern. Cong. Appl. Chem., 1912, 
2, 235—239).—When commercial water glass solution is mixed with 


sodium hydroxide and alcohol, the lower layer consists of a super- 
saturated solution of sodium silicate, and deposits orthorhombic 
crystals, Na,Si0;,9H,O, m. p. 480° (approx.), in the course of time. 
The following solubilities are given; the figures refer to 100 c.c. of 
solution at 17°5°: In 0°5N-sodium hydroxide, 25°56 grams, D 1°129; 
in 0°5N-sodium chloride, 33°83 grams, D 1°150; in saturated brine 
containing 27°91 grams sodium chloride, 20°64 grams per 100 c.c. 
of solution. When kept over 50% potassium hydroxide or con- 
centrated sulphuric acid, the crystals change into the hydrate, 
Na,SiO;,3H,O, which soon absorbs water from sodium hydroxide 
of D 1°26 to form the hydrate, Na,.SiO,,6H,O. The ordinary 
hydrate speedily loses 6H,O at 100°, but it must be strongly heated 
to remove the last traces of water. Anhydrous sodium silicate has 
m. p. 1007°. J.C. W. 


Hydrates of Calcium Oxide and their Molecular Com- 
pounds. II. Supersaturated Solutions of Hydrated Calcium 
Oxide. Ferpor Frporovirscn Sexivanov (J. Russ. Phys. Chem. Soc., 
1913, 45, 252—257. Compare this vol., ii, 214).—Supersaturated 
solutions prepared by freezing solutions of hydrated calcium oxide 
under various conditions were found to contain 0°260—0°264 gram 
of CaO per 100 c.c. This concentration is in agreement with that 
obtained in Guthrie’s first experiment, but the author was not able 
to prepare a solution containing 0°29 gram of CaO per 100 c.c., as 
indicated by Guthrie’s second experiment (A., 1879, ii, 428). The 
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limiting concentration attained by freezing is hence 1 mol. CaO to 
1184 mols. H,O. 

These supersaturated solutions are extremely sensitive to heat, 
and readily deposit crystals of the hydroxide, Ca(OH),, at the 
ordinary temperature. Even if the cold supersaturated solution 
is poured into a glass vessel at the ordinary temperature, the whole 
of the interior of the vessel becomes coated with the crystals. The 
formation of the crystals may, however, be retarded by keeping 
the solution vigorously agitated. 

Presence of either of the crystalline hydrates, 2Ca(OH).,H,O and 
Ca(OH), (see following abstract), or of the amorphous hydroxide, 
Ca(OH),, produced no change in the supersaturated solutions, the 
excess of hydrate in the latter not being deposited. The crystalline 
hydrates are precipitated more readily on a glass vessel than on 
similar crystals. 

The behaviour of the supersaturated solutions is similar to that 
shown by supersaturated gypsum solution (compare Potilitzin, A., 
1894, ii, 39, 44), and it may be that supersaturated solutions of 
lime contain a stable hydrate, which is converted only with difficulty 
into hydrates of the compositions, Ca(OH), and 2Ca(OH),,H,O. 
Such explanation is not, however, in good agreement with the 
properties of the known hydrates of lime, the sesquihydrate being 
highly unstable and easily transformable into the monohydrate ; 
similar instability would be expected in hydrates containing more 
water than the sesquihydrate. x. ie. Fs 


Hydrates of Calcium Oxide and their Molecular Com- 
pounds. III. Crystalline Hydrates. Frepor F. Sernrvanov 
(J. Russ. Phys. Chem. Soc., 1913, 45, 257—266. Compare preceding 
abstract).—The monohydrate of calcium oxide, Ca(OH),, may be 
obtained in hexagonal plates or prisms by heating supersaturated 
solutions of lime or by evaporating aqueous lime solutions under 
diminished pressure at 28—30°. This crystalline hydrate is less 
soluble in water and in dilute sugar solutions than the amorphous 
hydrate having the same composition, the two hydrates hence being 
assumed to be in different physical conditions. Amorphous sub- 
stances are regarded as highly supercooled liquids, the molecules 
of which would pass into solution less readily than those of 
crystalline substances. It may be, also, that the molecular weights 
of the two hydrates are different; indeed, the amorphous form 
cannot be transformed into the crystalline form either by heating 
with water or by prolonged storage over water. 

The cryohydrate of lime gives, on solidification, absolutely 
transparent ice, but the solution formed when this ice melts deposits 
elongated hexagonal plates or small, rhombic plates of the sesqui- 
hydrate, 2Ca(OH),,H,O, which is very unstable, and decomposes 
when only slightly heated, giving the amorphous hydrate; it is less 
soluble in water than the monohydrate. T. H. P. 


The System Lime, Phosphoric Oxide and Silica. OrrTo 
Nreisen (Ferrum, 1913, 10, 97—112). — Tricalcium phosphate, 
27—2 
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Ca,(PO,)., has m. p. 1550°, and is not reduced by carbon monoxide. 
Carbon begins to reduce it at 1400°. It is not decomposed by 
silica in a neutral atmosphere, but a chemical combination occurs 
at 1150°, and the product is completely reducible by carbon. This 
compound has the composition 3CaO,3Si0,,P,0,, a strong maximum 
being found on the freezing-point curve of mixtures of calcium 
phosphate and silicate at this composition and 1630°. Two com- 
pounds, 28i0,,P,0; and 3S8i0,,P,0,;, have also been found, the last 
of which melts without decomposition in the oxy-hydrogen flame. 
C. H. D. 


The Permeability of Glass for Water under the Influence 
of Electricity of High Tension. Friepricn Meyer (Ber., 1913, 
46, 1110—1115).— In contradistinction to Schiitzenberger (A, 
1890, 1358), the author cannot find the least trace of permeability of 
glass towards water vapour under the influence of a high tension 
discharge. qT. &. P. 


Ternary Alloys of Magnesium, Aluminium, and Zinc. 
Grore Ecer (Intern. Zeitsch. Metallographie, 1913, 4, 29—128).— 
This complex system has been investigated fully by thermal and 
micrographic methods. The two compounds, Al,Mg, and MgZn,, 
form binary solid solutions, whilst the former also forms ternary 
solid solutions. There appears to be a ternary compound, 


Al,;Mg,,3MgZn,, which decomposes on melting, and forms solid 
solutions. The branch of the liquidus corresponding with this 
constituent ends in a eutectic point at 450°. 

All the alloys are harder than aluminium, and most, are brittle. 
All those containing free magnesium are attacked by moist air. 
The eutectic alloy, with Zn 93°5, Mg 3°3, Al 3°2, is tough, and takes 
a high polish. C. H. D. 


Influence of Thermal Treatment on the Solidification and 
Transformation of Cadmium-Tin Alloys. Domenico Mazzorto 
(Intern. Zetitsch. Metallographie, 1913, 4, 13—28).—The heat-content of 
twelve alloys of tin and cadmium has been determined by comparing 
their rate of cooling with that of mercury under exactly the same 
conditions. The results obtained are in close agreement with those 
arrived at by Guertler (A., 1912, ii, 650) from theoretical con- 
siderations. The saturation point of the y-tin solid solution at the 
eutectic temperature is 90% Sn, whilst the maximum heat effect 
of the transformation at 130° occurs at 94°5% Sn. It is therefore 
unlikely that any compound is formed, and the transformation 
consists in the separation of cadmium from solid solution in tin, 
a eutectoid alloy being formed. The solubility of cadmium in 
B-tin is about 1%. The heat of solution of cadmium in jy-tin is 
about 30 cal. per gram, or about twice the heat of fusion of cadmium. 
In such alloys, equilibrium is only obtained by quenching rapidly 
in order to obtain small crystals, and then annealing for long periods 
just below the eutectic or eutectoid point. C. H. D. 
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Crystallisation in the Ternary System Cadmium-—Potass- 
jum-Sodium Bromides. Hermann Branp (Jahrb. Min., 1913, i, 
9—27).—Binary mixtures of cadmium bromide (m. p. 567°) and 
otassium bromide (m. p. 735°), and of cadmium bromide and 
sodium bromide (m. p. 746°) in varying proportions were fused and 
the concentration-temperature diagrams given. With the former 
pair there are double salts, CdBr,,KCl (orthorhombic, m. p. 354°) 
and CdBr,,4KCl (rhombohedral, m. p. 324°), and also eutectics of 
these together and with the simple salts. The second pair yields no 
double salt, but only a eutectic mixture. For the ternary system 
of these salts five sections of the concentration-temperature diagram 
are given. L. J. §. 


Compounds of Cerium Chloride with Ammonia. Maurice 
Barre (Compt. rend., 1913, 156, 1017—-1019).—Cerium chloride 
readily forms additive compounds with ammonia. Gaseous 
ammonia, when introduced into a tube containing cerium chloride 
at — 80°, combines with the chloride with the development of heat, 
and there is a considerable increase in the volume of the mass. 
By a study of the dissociation pressures, the author has established 
the existence of five different compounds of cerium chloride with 
ammonia, and has then prepared them in the form of white powders 
decomposable by water. The compounds are: CeCl,,20NH;; 
CeCl,,12NH,; CeCl,,8NH,; CeCl,,4NH;; and CeCl,,2NHs. “ 

W. G. 


A New Double Sulphate of Cerium and Silver. M. Em- 
MANUEL Pozzt-Escor (Compt. rend., 1913, 156, 1074).—By the 
addition of a warm concentrated solution of silver nitrate to a 
solution of ceric sulphate in warm concentrated sulphuric acid, 
deep orange-yellow, prismatic crystals are precipitated which, after 
filtering, washing, and drying in a current of air at 400°, give the 
bright orange-yellow double sulphate, 10Ce(SO,),,6Ag,SO,, which 
slowly takes up moisture, giving crystals containing 2H,O. The 
anhydrous double sulphate is only sparingly soluble in cold water, 
but readily soluble, with decomposition, in boiling water. W. G. 


Solubility in Water of Lead as a Couple with and as an 
Alloy with Other Metals. Auperto Scaxa (Atti R. Accad. Lincei, 
1913, [v], 22, i, 155—162).—The experiments deal with the solu- 
bility of lead in water in lead-zinc, lead—tin, lead—carbon, and 
lead—copper couples, and in various lead-tin alloys. The results 
indicate that the solubility is not increased in these circumstances. 


R. V. 8. 


The Equilibrium between Lead Chloride and Ammonium 
Chloride in Aqueous Solution. (Mme.) N. Demassizux (Compt. 
rend., 1913, 156, 892—894).__A study of the equilibrium between 
lead chloride and ammonium chloride in aqueous solutions at three 
different temperatures, 17°, 50°, and 100°. Curves are given show- 
Ing the ratio between the amounts of lead chloride and ammonium 
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chloride in solution, and the results show that the double chloride, 
PbCl,,2NH,Cl, can only exist in aqueous solution at temperatures 
above 70°. The two branches of the curves corresponding with 
PbCl, and 2PbCl,,NH,Cl are practically in the same direction, 
where they cut, at the eutectic. W. G. 


Variations of the Physical and Chemical Properties of 
Red Lead. O.tiver W. Brown and A. R. Neues (./. Ind. Eng. Chem, 
1912, 4, 867—876).—A detailed account of numerous methods 
employed in the manufacture of red lead, with microphotographs 
showing the great variety of texture exhibited by commercial 
specimens, if it is prepared from different sources and by different 
processes. The following conclusions are drawn: 

Red lead may be either crystalline or amorphous. 

The crystalline modification has no definite form, but the crystals 
retain the form of the material from which the red lead was 
prepared. 

The sp. gr. varies from 8°32 to 9°16. The variations in sp. gr. 
depend on (a) the temperature at which the oxide is formed, 
(5) the time of heating, (c) the chemical composition, and (d) the 
physical nature of the starting material. 

The apparent density depends mainly on the fineness of the 
particles of the oxide, decreasing as the fineness increases up to a 
certain point. The temperature most suitable for the formation of 
red lead varies with the starting material used; about 425—430° 
is best for white lead, 450—470° for litharge and lead sponge; and 
about 450° for converting lead hydroxide and metallic lead into 
red lead, 450° being probably the temperature at which red lead 
can be most economically formed from any suitable starting 
material. Any red lead is rapidly and completely reduced to 
litharge at 525—530°. 

Both “yellow” and “red” litharge are much more slowly roasted 
to red lead after being treated with water, showing that “air 
separation” of the litharge before roasting is to be preferred to 
“floating” in water. F. M. G. M. 


Compound of Varying Composition in Alloys of Thallium 
and Bismuth. Nrxorar 8. Kurnaxov, Sercer F. SHemtTscnusHyti, 
and V. Tararin (J. Russ. Phys. Chem. Soc., 1913, 45, 300—329).—In 
the case of lead—thallium alloys, the distectic point is found to 
correspond with variable and irrational ratios between the atomic 

oportions of the constituent metals (compare Kurnakov and 
Sunbie. A., 1907, ii, 262; Lewkonja, A., 1907, ii, 261; Kurnakov 
and Shemtschushni, A., 1909, ii, 855). A more marked example of 
this phenomenon is furnished by bismuth-thallium alloys, which 
give three irrational melting-point maxima, relating to three distinct 

hases. 
P The authors’ investigation of these alloys extends to the thermal 
relations, the electrical conductivity and the temperature-coefficient 
of the resistance, the hardness and the pressure of efflux, and the 
micro-structure. 
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Analysis of the melting-point diagram indicates the existence of 
three phases of the compositions: (a) 0—5°8 atom. % Bi; (8) 5—33°0 
atom. % Bi; and (y) 55—64 atom. % Bi. Not one of the three 
corresponding maximal melting points accords with a rational 
atomic ratio between the constituent metals, and, as regards the 
first two maxima, there is general agreement between previous 
authors on this point. For the third maximum the authors find 
62'8 atom. % Bi, which does not differ sufficiently from the 62°5% 
required for the compound Bi,Tl, to admit of the existence of this 
compound being denied (compare Chikashigé, A., 1907, 11, 88), 
especially as the diagram for the y-phase is exactly similar in form 
to many other curves with rational distectics. 

With the curves of electrical conductivity and of temperature- 
coefficient of resistance at various temperatures, the maxima for the 
y-phase correspond in all cases with one definite concentration, 
64 atom. % Bi, giving irrational proportions of the two metals. 

The existence of the compound Bi,;T], is therefore not in accord 
with the experimental data, and this conclusion is confirmed by the 
results of (1) measurements of the pressure of efflux and of the 
hardness, both by Brinell’s ball test and by Ludwik’s method 
(Baumaterialienkunde, 1907, 12, 115, 147), and (2) micrographic 
examination. 

The y-phase cannot be regarded as conforming to any one of 
Roozeboom’s four principal types of solid solutions. The micro- 
structure and the melting-point diagram show that it possesses 
individual properties which in other systems correspond with typical 
chemical compounds, but the diagrams of the various properties 
exhibit no Dalton or singular point. It is therefore to be con- 
sidered as belonging to the class of “indefinite compounds,” the 
existence of which was defended by Berthollet in his dispute with 
Prout at the beginning of last century. =. me 


The Ternary System Copper-Cadmium-—Antimony. ALADAR 
ScatercHer (Intern. Zeitsch. Metallographie, 1913, 3, 102—126).—A 
considerable portion of this system has been investigated thermally 
and microscopically. The system SbCu,—SbCd behaves as a pseudo- 
binary system, with a eutectic point. The great liability of 
antimony—cadmium alloys to undercooling, whereby the formation 
of the compound SbCd is suppressed, and only Sb,Cd, is produced 
(Kurnakov and Konstantinov, A., 1908, ii, 391), is also observed in 
the ternary system. The compound SbCu, does not take up 
cadmium in solid solution, but SbCd takes up 8 atomic % of copper. 
The partial ternary system SbCu,-SbCd-Sb has been examined in 
detail, and this portion of the space-model constructed. 

The system Cu,Cd,-Sb,Cd, is also pseudo-binary, and it is probable 
that SbCu, forms pseudo-binary systems with both Cu,Cd, and 
Sb,Cdy. C. H. D. 


The Changes in Dilute Mercuric Chloride Solutions. 
Marce, Detiéipine (Chem. Zentr., 1913, i, 49—50; from Bull. Sci. 
Pharmacol., 1912, 19, 610—622).—The changes which dilute solutions 
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of mercuric chloride suffer under the influence of light and air are 
chiefly due to the hydrogen carbonates in water, and the addition 
of sufficient acid to decompose these substances renders the solutions 
stable over a prolonged period. J. C. W. 


The Action of Hydroxyl Ions on Colloidal Clay. Pau 
Rowuand (Biochem. Zeitsch., 1913, 49, 447—450).—Alkalis cause a 
colloidal chemical change in clays, which is associated with an 
increase of volume of the latter. The colloidal particles of the clay 
appear to undergo a coagulation, which is of reversible character. 
The concentration of the hydroxyl group does not undergo any 
change during the process, and different clays require different 
amounts of hydroxyl concentrations to produce the change. These 
amounts have not, up to the present, been correlated with the 
chemical composition of the clay. 8. B. 8. 


The Formation of Temper-Carbon in Malleable Castings. 
A. Sissner (Ferrum, 1912, 10, 44—54).— The decomposition of 
cementite into iron and temper-carbon by heating below 1130° is 
accompanied by the development of heat. The inhibiting influence 
of 0°05% of sulphur on the decomposition is just neutralised by 
the presence of 0°28% of silicon. C. H. D. 


The Theory of Undercooled Solid Solutions and the 
Nature of Austenite and Martensite. H. Hanemann (Jntern, 
Zeitsch. Metallographie, 1913, 3, 127—141).—The effect of wnder- 
cooling a solid metallic solution, followed by tempering, is not 
necessarily to produce the eutectoid, the formation of which was 
suppressed by undercooling. The nature of the crystallisation 
which takes place in an undercooled solid solution depends on the 
rate of formation of the different phases concerned, and on the 
extent of the undercooling with respect to each of these phases. A 
phase may even be produced which has no existence outside of the 
metastable region, and although this case may be exceptional, it is 
not legitimate to infer the structure of an undercooled alloy from 
a knowledge of the stable system alone. 

Annealing either austenite or martensite at 650° causes resolution 
into ferrite and cementite, but the proportion of cementite produced 
is different in the two cases, and indicates that the needles of 
martensite contain only 0°3% of carbon. This suggests that 
martensite is a metastable solid solution of carbide in B-iron. Its 
transformafion into the stable phases occurs at a much lower tem- 
perature than that of austenite. It is further shown that the change 
produced in austenite by cooling in liquid air consists in the 
crystallisation of a solid solution of Jow carbide content. This 
change takes place very rapidly. It is accompanied’ by expansion, 
and determinations with steel containing 1°79 and 1°50% of carbon 
respectively show that, whilst specimens quenched in different ways 
differ considerably in specific gravity, the differences become much 
less after quenching in liquid air. This gives a means of deter- 
mining the proportion of austenite in a steel, and it is shown that 
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whilst autenite is only very slowly decomposed between 0° and 
270°, it is rapidly decomposed above 270°. Martensite is very 
appreciably decomposed at 90°. All these observations are con- 
sistent with the supposition that martensite contains f-iron, and 
that its needle-like structure is due to its formation along the pre- 
existing cleavage planes of austenite. C. H. D. 


Formation of Iron Rust. Gino GALLo (Gazzetta, 1913, 43, i, 
288—298).—From experiments on the solution tension of iron 
immersed in various electrolytes, especially sulphates, the author 
finds that rusting takes place the more rapidly the greater the 
difference of potential existing between the iron and the solution 
with which it is in contact. He suggests that the presence of 
sulphides may be a cause (in consequence of electrolytic phenomena) 
of the rapid rusting of iron. This conclusion is supported by other 
facts, including the analysis of very resistive irons of ancient origin ; 
these contain very little sulphur. R. V. 8. 


Formation of Rust under Protecting Paint [Coatings]. 
Erik Lizsreicn and Fritz Spitzer (Zeitsch. Hlektrochem., 1913, 19, 
295—301. Compare A., 1912, ii, 259).—The authors have investi- 
gated the causes of rust formation on iron coated with pigments 
containing zinc oxide, lead carbonate, red lead, and ferric oxide. It 
is shown that in every case the rusting is due to an electrochemical 
action represented generally by the element: iron | moisture | colour 
substance. The electromotive force of a series of cells compounded 
of iron and the colour materials was measured. The colour 
substances were compressed into rods, which were then used 
as electrodes; the following cells were measured at 20°: 
Zn0 | KCI1,H,SO, | Fe= +0°150 volt; PbCO, | KCI,H,SO, | Fe= 
+0°095 volt; Pb,O, | KCl,H,SO, | Fe= +0°075 volt; 

Fe,O, | KCl,H,SO, | Fe= +0°090 volt. 

The iron used in these measurements was pure, whilst if technical 
iron was substituted the values were from 0°02 to 0°04 volt higher. 
The probable causes of the #.M.F. generated in each case are dis- 
cussed, and hypotheses put forward as to the reason for the rusting. 
The hypotheses are tested by means of 2.M/.F. measurements of a 
series of elements made up of the various substances under dis- 
cussion. J. F. 8. 


Uranyl Iodates. Paut Arrmann (Zeiisch. anorg. Chem., 1913, 80, 
280).—The formula given for the potassium uranyl iodates (this 
vol., ii, 224) should be doubled, giving : 

KIO,°10,"U0,°10,°10,°U0,°10,*KI03. C. &. DD. 


Dehydration and Decomposition of the Hydrates of 
Uranyl Nitrate, Formation of a Monohydrate. Rosert DE 
Forcranp (Compt. rend., 1913, 156, 1044—1048).—Urany] nitrate 
hexahydrate placed under a bell-jar with sulphuric acid in 
the cold at the ordinary pressure undergoes dehydration in two 
stages, as indicated by the rate of loss in weight. The first, lasting 
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for four to five days, corresponds with the formation of the tri- 
hydrate, and the second, complete at the end of one month, yields 
the dihydrate (compare Vasiliev, A., 1910, ii, 1072; Lebeau, A., 
1911, ii, 403). Reduction of the pressure only increases the rate 
of the two stages. Dehydration of the dihydrate in a current of 
carbon dioxide, containing no nitrous vapours, at 160° yields the 
anhydrous salt in four hours, there being, at the same time, a con- 
siderable amount of decomposition with formation of uranic acid. 
If the temperature is lowered to 125—130°, the velocity of reaction 
is diminished to one-twelfth, and there is a short first stage corre- 
sponding with the formation of a monohydrate. Dehydration under 
similar conditions at 98° yields an almost pure monohydrate, con- 
taining less than 1% of uranic acid. By the admixture of nitrous 
fumes with the carbon dioxide, the products of dehydration were 
in accord with those obtained by Markétos (compare A., 1912, ii, 
848). W. G. 


Synthesis of Borides in the Electric Vacuum Oven. 
Epear WepbeKkinp (Ber. 1913, 46, 1198—1207).—-Electrodes were 
made by submitting mixtures of the finely powdered constituents 
(boron and metal) to hydraulic pressure. These electrodes were 
then fritted, and afterwards used in the vacuum electrical furnace 
of the author to form an arc between; the heat thus produced 
brought about the formation of boride, which either melted and 
dropped off the electrode into a proper receptacle, or was deposited 
as a powder, because of the disintegration of the electrode, on an 
asbestos sheath arranged round the electrodes. 

Zirconium boride, Zr,B,, has a shining, silvery appearance; 
D=4'98—5'00, the hardness being 7 (compare Tucker and Moody, 
T., 1902, 81, 14). In the compact condition, it is only attacked by 
hydrofluoric acid, but when powdered, warm dilute hydrochloric 
acid dissolves it; nitric acid, dilute or strong, has very little action 
on the powder, and it is stable towards alkali hydroxides. It is 
attacked by fusion with sodium carbonate, and also by heating in a 
stream of chlorine. 

[With C. Horst.]}—Vanadium boride, VB, is metallic in appear- 
ance, and has a hardness greater than 7. It is stable towards 
alkalis and acids, with the exception of hydrofluoric and nitric acids, 
but is readily taken up by fused alkali hydroxide. 

[With O. Jocuem.]|—Uranium boride, UB,, has properties similar 
to those of vanadium boride. Molybdenum boride could not be 
obtained in a pure condition, although a product corresponding 
approximately with the formula Mo.B was obtained. Tucker and 
Moody (loc. cit.) have described a boride having the composition 
Mo;B,, but a repetition of their experiments gave a product con- 
taining 88% Mo and 9°9% B. Mo,.B, requires Mo 86°7%, and since 
the product obtained is impure and nevertheless contains more than 
86°7% Mo, it is improbable that it has the formula Mo.B,. 

The results of Tucker and Moody with respect to tungsten boride, 
WB,, were confirmed, but the density was 10°77 at 20°, as against 
9°6 given by Tucker and Moody. 
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Titanium boride was not fully investigated; it appears to be 
fusible with great difficulty. 


Chinese Antimony Ores, Crude and Regulus. Watrter R. 
ScHoELLER (/. Soc. Chem. /nd., 1913, 32, 26V0—262).—The crude 
antimony investigated by the author is obtained at Chang-sha, in 
the province of Hu-nan, by liquation, 50 lb. of the ore being heated 
at a time in clay crucibles, and fired for two hours. The amount of 
sulphur found in the crude antimony does not correspond with that 
required by the formula Sb,S,, there being always a deficiency, 
which is probably caused by the presence of oxide of antimony 
(Sb,0;). Evidence for the presence of oxide is adduced by the fact 
that the liquated antimony sulphide is attacked by a solution of 
sodium hydrogen tartrate, whereby the antimony oxide is dissolved. 
Under like conditions stibnite is hardly attacked by the tartrate 
solution. 

The antimony regulus obtained from the crude antimony 
apparently also contains oxide, but the amount of antimony dis- 
solved by a solution of sodium hydrogen tartrate is much greater 
than the quantity of oxide assumed to be present. 

In the sulphur assay of antimony sulphides the author finds that 
the most convenient method for eliminating the antimony is to 
precipitate it as antimonic acid by means of hot water. T. S. P. 


The System Antimony-Selenium. Nicota PARRAVANO 
(Gazzetta, 1913, 43, i, 210—220. Compare Chrétien, A., 1906, ii, 
550; Pélabon, A., 1911, ii, 575, 899).—The author has investigated 
this system both by thermal analysis and by microscopic examination 
of the alloys. From the curves it appears that there is only one 
antimony selenide, which does not mix in all proportions with 
antimony. The two liquid layers in equilibrium contain respec- 
tively, 11% and 35% of selenium. The two non-miscible liquids 
discussed by Pélabon and Chrétien exist, but the difference in their 
densities is so small that there is no complete separation of them 
during cooling. The discontinuity in the curve between 60% and 
70% of selenium is to be explained, not by the existence of a 
compound Sb,Se,, but as being due to partial miscibility of the 
compound Sb,Se, with selenium. Chrétien’s selenides, SbSe, Sb,Se,, 
and Sb,Se,, do not appear on the curve, and are not indicated by 
the microscopical examination. The two alleged alloys, SbSe and 
Sb,Se,, are mixtures of antimony with Sb.Se.. R. V. 8. 


The System Bismuth-Selenium. Nicora Parravano (Gazzetta, 
1913, 48, i, 201—209).—The paper deals with the investigation of 
this system by the method of thermal analysis. The curve shows a 
discontinuity at about 73% of bismuth and 600—610°, and a 
maximum at about 63% of bismuth and 706°, which corresponds 
with the compound Bi,Seg. As the proportion of selenium is further 
increased, the curve falls, then remains horizontal, and finally 
descends to the m. p. of selenium. Various reasons are adduced, 
including arguments drawn from the microscopic appearance of the 
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alloys, to show that the thermal effect which mixtures containing 
73—63% of bismuth show at 600—610° is due to the existence of 
the compound BiSe, which is of particular interest because in it 
bismuth is divalent. R. V. 8. 


Hydrolysis of Bismuth Nitrate. ALFREDO QUARTAROLI 
(Gazzetta, 1913, 43, i, 97 —124).—Measurements of the conductivity 
of solutions of bismuth nitrate containing excess of nitric acid show 
that strong hydrolysis occurs even in the presence of a considerable 
excess of nitric acid. The degree of hydrolysis under various con- 
ditions is shown by determinations of the concentration of the 
hydrogen ions, as indicated by the catalysis of methyl acetate. The 
dissociation constant of Bi(NO;), calculated from these results is 
0°0230. The formation of the sparingly soluble product Bi(OH),°NO, 
does not occur directly from Bi(NOg)3, but through an intermediate 
basic salt, probably OH-Bi(NO,).. The author shows by calculations 
from his experimental results how the phenomena observed on 
dilution of bismuth nitrate solutions may be explained, and the 
composition of the precipitates accounted for. R. V. S. 


The Fluorides of the Noble Metals. Orro Rurr (Ber., 1913 
46, 920—929).—If the fluorides of the noble metals could be 
obtained without having to use elementary fluorine, it would be 
possible to prepare fluorine by a chemical method by simply heating 
these fluorides. 

[With Wit.1 JErocu.|—Attempts to prepare the fluorides of gold 
and platinum by decomposing the chlorides of these metals with 
anhydrous hydrogen fluoride or by fusion with potassium hydrogen 
fluoride were, however, unsuccessful. 

The compound of platinum and hydrofluosilicic acid (‘‘ kieselfluss- 
spatsiure Platinoxyd’’) described by Berzelius does not exist. 
Even solutions of platinum dioxide in concentrated hydrofluosilicic 
acid are strongly hydrolysed, and on evaporation give a residue of 
platinum dioxide hydrate, which contains only small quantities of 
platinum silicofluoride. 

The addition of a solution of potassium fluoride to one of platinum 
tetrachloride gives an amorphous precipitate of potassiwm penta- 
chlorohydroplatinate, K,(PtCl,-OH), there being no fluorine in the 
precipitate. 

[With F. Ersner.]—The action of fluorine on various noble metals 
was studied by heating the metal, contained in a boat made of a 
mixture of cryolite and lithium fluoride, in a dry glass tube through 
which the gas was passed. 

Ruthenium reacts with fluorine at 300°, but a sufficient quantity 
of the product formed could not be obtained for analysis. Iridium 
enters into reaction only at a dark red heat. Rhodium is scarcely 
attacked at a red heat. Palladium reacts slowly at a red heat. 
Osmium gives various fluorides (see next abstract). a me Be 


Osmium Fluorides. Orro Rurr and Frigprich WiLHELM 
Tscnircn (Ber., 1913, 46, 929—949),—Osmium forms three fluorides, 
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namely, the tetraflworide, OsF,, the hexafluoride, OsF,y, and the 
octafluoride, OsF,. They are obtained by the action of fluorine on 
heated osmium, the composition of the product (mixture) formed 
depending on the temperature, on the strength of the current of 
fluorine, and on the activity of the osmium preparation used, 
which activity depends to a great extent on the temperature to 
which the osmium oxide, from which the osmium was obtained, 
was heated. It was necessary to use a platinum tube for the 
fluorination, since the osmium fluorides are very sensitive towards 
lass. 

At about 250°, using an active osmium preparation, the product 
obtained consists of the octa- and hexa-fluorides only, the proportion 
of the latter increasing as the strength of the current of fluorine 
diminishes. At lower temperatures, or by using a less active 
osmium preparation, the product formed is mainly the tetrafluoride. 

Osmium octafluoride is separated from the other fluorides by 
simply evacuating the platinum tube at ordinary temperature 
and collecting in a dry glass receiver cooled by liquid air. It is a 
lemon-yellow, crystalline substance, melting at 34°5° to a yellowish- 
red liquid. The vapour is colourless, has a peculiar odour, and 
vigorously attacks the mucous membrane of the nose and eyes. 
The vapour pressures determined at various temperatures by the 
method of Smith and Menzies (A., 1910, ii, 687) are: 38°, 552°5 mm. ; 
40°3°, 594°5 mm.; 42°, 634°2 mm.; 43°5°, 655°6 mm.; 47°3°, 
7575 mm. From these figures the latent heat of vaporisation per 
gram is calculated to be 20°6 cal., between the temperatures 38° 
and 54°, the molecular latent heat being 7101 cal. The mean 
vapour density, determined by V. Meyer’s method, was 355 
(theory =343). When heated in a platinum tube, it begins to 
decompose at 225°, but the amount of decomposition is appreciable 
only above 400°. It attacks organic substances violently ; the action 
on the various solid elements was also investigated. The aqueous 
solution is colourless, more or less hydrolysed, and has the odour 
of osmium tetroxide and not of the octafluoride. The solution in 
sodium hydroxide has the characteristic yellowish-red colour of the 
perosmic acids. With alkali fluorides it forms almost white salts 
(not investigated), which are decomposed by sodium hydroxide with 
evolution of ozonised oxygen. 

The isolation of osmium octafluoride disposes of all doubts as to 
the octavalency of osmium. 

Osmium hexafluoride is obtained, after removal of the octafluoride, 
by heating the platinum tube at 50° for one hour, the pressure 
being maintained at 20 mm. It sublimes, and condenses on the 
cool part of the tube as a light green, crystalline mass. It is 
difficult to obtain free from osmium dioxide and tetroxide, and a 
sufficient quantity of the pure compound could not be obtained to 
determine accurately its physical properties. The b. p. is about 
202—205°; the m. p. is above 50° and below 120°, but could not 
be determined accurately, as the compound becomes black on heating 
in contact with glass. It is decomposed by water and sulphuric 
acid, giving the osmium oxides and hydrofluoric acid. It dissolves 
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in sodium hydroxide, giving a yellowish-red solution, similar to that 
of sodium osmichloride. 

The way in which osmium tetrafluoride is obtained has been 
indicated; the small quantities of the higher fluorides formed at 
the same time are removed by heating the platinum tube at 100° 
and passing a current of nitrogen through it at low pressure. If 
the residue is extracted with water, the tetrafluoride dissolves. It 
was not isolated, but if hydrofluoric acid is added to the solution 
in the proportion of 2 mols. of acid to 1 mol. of fluoride, and the 
solution then neutralised with potassium hydroxide and evaporated, 
regular crystals are obtained, which are probably potassium osmi- 
fluoride. The fact that osmium is present in the aqueous extract 
in the quadrivalent condition was proved by titrating the sulphuric 
' acid solution with permanganate, whereby oxidation takes place 
to the octavalent condition; the oxidised solution liberates iodine 
from potassium iodide, the osmium being reduced to the quadri- 
valent condition. The quantities of permanganate used and iodine 
liberated were equivalent. A similar method of analysis was also 
used with the hexafluoride. 

The following vapour press:res of osmium tetroxide were deter- 
mined: 95°, 275 mm.; 115°, 182 mm.; 125°, 640°4 mm.; 135°, 
779 mm. The m. p. is 45°. 7. me e- 


Mineralogical Chemistry. 


A Danger to be Guarded Against in Making Mineral 
Separations by means of Heavy Solutions. Wiuuiam F. 
Hivtesrann (Amer. J. Sci., 1913, [iv], 35, 439—440).—It has long 
been known that certain minerals, especially metallic minerals, are 
acted on and decomposed by Sonstadt’s (potassium-mercuric iodide) 
and Klein’s (cadmium boro-tungstate) solutions. In the case now 
recorded there has been a replacement of calcium by an equivalent 
amount of potassium without the mineral being visibly affected. 
The material under examination was a canary-yellow, crystallised 
mineral, supposed to be carnotite, from Paradox Valley, Montrose 
Co., Colorado. It is a hydrous vanadate of calcium and uranium, 
differing from carnotite in containing calcium in place of potassium. 
This calcium carnotite is probably identical with the tuyamunite 
of Nenadkevich (Bull. Acad. Sci. St. Pétersbourg, 1912, 945). By 
the action of Sonstadt’s solution it is converted into ordinary 
carnotite with a decrease in the optic axial angle of 25°. Anal. I 
is of the untreated mineral, and IT of another portion which had 


been treated for eighteen hours with Sonstadt’s solution: 
H,O0 


V.0; UO, a0. K,O. CuO.* Si0,,P,0,,Ba0, etc. and loss. 
I. 18°03 53°71 5°20 0°24 4°16 2°45 16°21 
Il. 18°31 55°37 172 608 4:22 1'91 12°39 


* Copper, and possibly some of the calcium, present in an intermixed greenish 


vanadate. 


L. J. 8. 
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Helium in Glucinum Minerals. Axrnaipo Piurri (Aéti R. 
Accad. Lincei, 1913, [v], 22, i, 140—144).—The author has examined 
twenty-six minerals containing glucinum, but not radioactive, as 
to the amount of helium they contain. ‘Taking into account the 
geological age of the various formations in which the specimens 
occurred, it is not possible to find any relationship between the 
amount of helium and the age of the minerai. Considerable 
variations also occur among the samples from the same locality. 
The beryls contain usually more helium than the chrysoberyls, 
whilst the phenacite (G1,SiO,) examined did not contain any. This 
observation excludes the possibility of the derivation of helium 
from glucinum. R. V. 8. 


Natural Thio-salts. I. The Plagionite Group. Ferruccio 
ZamBonInI (Chem. Zentr., 1913, i, 739; from Rev. Min. Crist. Lialiana, 
1912, 41, 1—38).—A new source of plagionite is the Veta purissima 
pit in Oruro, Bolivia, where it is accompanied by crystalline and 
massive pyrites and lead-coloured clusters of needles or fibrous 
aggregates of meneghinite (jamesonite!), a transformation product 
of plagionite. The plagionite occurs in lead-coloured, lustrous 
lamelle, and rarely in single crystals, with a: 0: c 1:1305: 1: 0°8422, 
B=107°15’. It has D'® 5°54, and its analysis agrees with 
5PbS,48b,8,. 

Spencer (Min. Mag., 1909, 14, 308) expected that plagionite, 
heteromorphite, and semseyite would form a morphotropic group 
in which the PbS content increased by two molecules from step 
to step. A consideration of the best analyses and of the crystallo- 
graphic constants, densities, and molecular volumes of the extreme 
members, however, leads the author to consider the plagionite group 
as a series of solid solutions of the end salts 5PbS,4Sb,8,, plagionite, 
and 5PbS,2Sb,S,, samseyite. J. C. W. 


Bauxite or Spcrogelite? CorneLivus DorLtTerR and Emin 
Dittter (Centr. Min., 1913, 193—194. Compare A., 1912, ii, 357; 
1913, ii, 230).—The name sporogelite has recently been proposed by 
Kispatie (this vol., ii, 64, 69) for the colloidal aluminium hydroxide 
which forms an important constituent of bauxite. The present 
authors prefer, however, to retain the old name bauxite for this 
constituent, and to refer to the mixture of minerals (that is, a 
rock) as bauxitite. It is urged that a definite formula (A1l,03,H,O) 
cannot be assigned to this mineral, but that, corresponding with the 
colloidal nature, the water may be variable in amount. LL. J.S. 


Delafossite, a Cuprous Metaferrite from Bisbee, Arizona. 
Austin F. Rocrrs [with analysis by G. 8. Bonart] (Amer. J. Set., 
1913, [iv], 35, 290—294).—-The mineral is found as indistinct, platy 
crystals on hematite, and occurs together with native copper and 
cuprite in clay at the lowest zone of oxidation in the Calumet and 
Arizona mine. The crystals are rhombohedral (a: c=1: 1°94), with 
4 black colour and streak and a metallic lustre; H=54. They are 
non-magnetic and easily fusible, and readily soluble in hydrochloric 
acid and sulphuric acid, but not in nitric acid. A soft, black, 
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graphite-like form with lamellar structure also occurs. Analysis 

ave: 
. Cu. Fe. Insol. (hematite). 0. Total. 

41°32 37°26 0°21 [21°21] 100°00 

The ratios are very closely Cu: Fe: O=1: 1: 2, and the formula 
may be written as Cu’Fe’//O., cuprous metaferrite, or as Cu’Fe’0,, 
cupric hypoferrite. Qualitative tests show the presence of both 
ferrous and ferric iron ; but it is pointed out that mixed solutions of 
cupric sulphate and ferrous sulphate react in the same manner. 
The first formula is regarded as the more probable. The well-known 
metaferrites (magnetite, FeFe,O,, etc.) of the spinel group are cubic 
in crystallisation; but the artificial sodium metaferrite, NaFeO,, 
is rhombohedral and perhaps isomorphous with delafossite. The 
mineral delafossite was first described from Siberia by Friedel in 
1873, and it has hitherto been looked on as a doubtful species. 

L. J. 8. 


Chromitite. Mitorap Z Jovitscuitscy (Bull. Soc. frang. Min, 
1912 [¢e. 1913], 35, 511—516).—Analysis I. is of the black sand, to 
which the name chromitite was given (A., 1909, ii, 246), from the 
streams on the mountain Kopaonik, in Servia; and II—V of grains 
of the same mineral (II and III, dark brittle grains; IV and V, 
brighter and more resistant) isolated from a weathered mica-schist 
occurring in this district, and which is therefore to be regarded as 
the parent rock of the mineral chromitite: 

Fe,05 AlOs. Or, 03. CaO. MgO. ‘Total. 
80°59 6°23 59°68 1°25 3°89 101°64 
26°39 6°47 61°58 1°45 3°34 99°23 
27°13 8°77 61°35 1°21 3°10 101°56 
22°83 8°45 63 37 1°35 2°98 98°98 


that previously given, namely, Fe,O;,Cr,Os. 9 

Chrome iron-ores which contain some ferric oxide may be 
regarded as mixtures of chromite, (Fe,Mg)(Cr,Fe,Al),O,, and 
chromitite, Fe,Cr,Oy. L. J. S. 


Titaniferous Magnetite in the Basalt of Eresztevény, 
Hungary. Aapvir Venpi (Foldt. Kézl., 1912, 42, 911—912, 
958—-959).—A mineral occurring in the basalt of Eresztevény in 
the Medves Mountains, as black grains with a bright metallic lustre 
on its conchoidal fracture, has been referred to as ilmenite 
(“ Titaneisen’”’). It is, however, strongly magnetic, and the follow- 
ing analysis proves it to be really a titaniferous magnetite: 

TiO,. SiO,. FeO. Fe,Os. Mn,0,. Total. 
6°58 trace 38°32 53°68 1°03 99°61 


L. J. 8. 


Two Varieties of Calciovolborthite (?) from Utah. WiuttiAM 
F, Hitiepranp and Herpert E. Merwin (Amer. J. Sci., 1913, [iv], 35, 
441—445).—The minerals described occur as thin encrustations, 
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together with other copper minerals, on sandstone near Richardson, 
in the canyon of Grand River, S.E. Utah. Both of them have the 
form of rosettes and patches of minute reticulated scales, and they 
are sometimes present together on the same hand-specimens. Only 
very limited amounts of impure material, consisting of scrapings 
from the sandstone surfaces, were available for examination. 
Analysis I (after deducting 30°6% of material insoluble in very 
dilute nitric acid) is of the yellowish-green variety. The optical 
characters of this indicate that the scales are probably monoclinic ; 
and they show very strong inclined dispersion. Analysis II is of 
the greenish-yellow variety, which is probably pseudomorphous after 
the yellowish-green mineral. No definite formule can be deduced 
from these analyses. I is a hydrous vanadate of copper, and II a 
hydrous arseno-vanadate of copper and calcium: 


H.O H,O 
V205. A805. Po05. CuO. CaO. BaO. MgO. K20,Nao0. (105°).(>105°).COg. Si0g, Feg03. Total. 
I. 30°6 Fy | 03 484 39 27 03 0°7 1°8 64 24 06 08 100°0 
IL* 160 172 O8 3871 153 23 05 0°2 10 43 #O9 O7 O58 100°0 
* Also manganese, cobalt, and aluminium oxides, 3°2. 


Very similar specimens have also been found in Paradox Valley, 
Montrose Co., Colorado. L. J. S. 


Datolite from Mt. Mashuk, Caucasus. Nrxkotar A. OrLov 
(Jahrb. Min., 1913, i, Ref. 38; from Ann. Géol. Min. Russie, 1911, 13, 
146—148).—-Previous analyses of the massive black mineral from 
this locality, near Pyatigorsk, did not lead to its correct identifi- 
cation, owing to the presence of impurities in considerable amount 
(A., 1912, ii, 950). Crystals of a black, grey (anal. I), and white 
(anal. II) colour have now been found, and the mineral is proved 
to be datolite. In the analyses, the boron was estimated by distilling 
the alkali fusion with methyl alcohol and hydrochloric or sulphuric 
acid, and collecting in a solution of potassium hydroxide: 


SiO. TiO, BO; Al,05. Fe,0; CaO. MgO. Na,0. K,O. H,O. Total. 
I. 42°41 0°14 16°18 1°45 1°78 32°90 0°12 0-21 0°01 5°02 100-22 
I. 8725 — 21°26 024 O19 36°41 0°15 nd. nd. 5°24 100°74 


Petr N. Tscuirvinski (loc. cit., 166—174) also proves the 
identity of the massive mineral with datolite. It is rendered impure 
by intermixture with an amorphous, kaolin-like substance, hematite 
and other ores, clastic quartz and plagioclase, and calcite. 


kL. d. &. 


Chemical Examination of Certain Minerals from Ceylon 
Gravel. Gerorcit ProxorevitscH Tscnerntk (Bull. Acad. Sci., St. 
Pétersbourg, 1913, 163—174).— Gravel from the Sabaragamuwa 
Province of Ceylon contains small grey pebbles with a faint greenish 
tinge, the fresh fracture being almost pure black. The mineral 
gives a greenish-grey streak, and in thin sections permits a faint, 
bottle-green light to traverse it. It is not quite so hard as ortho- 
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clase, and D has 3°76. Thin sections are seen to be non-homogeneous, 
Chemical analysis gives the results: 
SiO,. CeO, Y,0, AlO; FeO; FeO. MnO. CaO. MgO. U,0,. 
30°91 16°82 0°47 10°48 818 12°82 007 10°06 2°07 4°81 


Tho, H,O. K,O. Na,O. Quartz. Total. 
0°38 1°85 0°09 0°06 0°17 99°24 


The mineral is hence an orthosilicate of the form: 
(R™O),(Si02)3 + (R™03)9(Si02)3 + H,0, 
and is similar, but not identical with, orthite, which has the com- 
position, 68i0,,3R™,0;,4R"0,H,O. a ay 2. 


Mineral Occurrences at Princeton, New Jersey. ALFRED 
C. Hawkins (Amer. J. Sci., 1913, [iv], 35, 446—450).—Crystallo- 
graphic descriptions are given of the various minerals (brookite, 
ilmenite, barite, chlorite, pyrite, calcite, and quartz), which are 
found as small, brilliant crystals in cavities and joints in brecciated 
sandstone in the neighbourhood of Princeton. Analysis, by A. H. 
Phillips, of the massive analcite, occurring together with crystals 
in the same district, gave: 

Si0,. Al,0;. Na,0. H,0. Total. 
53°79 23°58 14°35 8°35 100°07 
L. J. 8. 


Synthesis of Potassium-—Nephelite. Grorces FriepEt (Bull, 
Soc. frang. Min., 1912 [i.e. 1913], 35, 471—480). — Muscovite 
(anal. I) was heated with a solution of pure potassium hydroxide 
at 510—600° during forty to forty-five hours in a sealed steel tube 
with a copper lining. The copper was partly recrystallised, and the 
mica was transformed into a crystallised product identical with the 
mineral kaliophilite or potassium-nephelite. The crystals have the 
form of hexagonal prisms and plates, D 2°65; anal. II corresponds 
with the formula K,O,AI1,0,,2Si0,, with some of the alumina 
replaced by ferric oxide. Previous experiments made under similar 
conditions (Friedel, A., 1890, 1080) showed that when more than 
2% of sodium hydroxide is present in the solution the crystallised 
product contains a predominating amount of the sodium molecule, 
Na,O,A1,0,,2Si0,, as in natural nephelite. The potassium com- 
pound has been previously obtained by fusion with potassium 
fluoride, but in the form of orthorhombic crystals (Duboin, A., 
1892, 1286). 


SiO, Al,05. Fe,03. CaO. MgO. K,O. Na,0. H,O. Total. 
I. 43°7 34°6 5°8 0°3 2°1 9°3 0°3 4°7 100°8 
II. 37:2 26°2 6°6 _ — 29°6 0°9 _ 100°5 
It is therefore concluded that the potassium and sodium salts, 
R,0,A1,0;,2Si0, may be isomorphous, and that the explanation of 
the composition of natural nephelite given by Morozewicz (A., 1908, 
ii, 201) does not apply. To account for the excess of silica the 
_ recent theories of Foote and Bradley, Schaller, and Bowen are more 
likely to be correct. L. J. 8. 
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Viridine, a Variety of Andalusite. G. Kiemu (Chem. Zentr., 
1913, i, 54; from Wotiz. Ver. Hrdk. Geol. Landesanst. Darmstadt, 1911, 
4—13).—A hornblende from the vicinity of Darmstadt contains a 
new mineral in the form of very small grains or columns of a green 
colour. It is rhombic, optically positive, and biaxial, has prismatic 
fracture, very strong pleochroism, double refraction (mean value 
1°67), and considerable dispersion. Dittrich’s analysis gave: 

Si0,. TiO,. Al,03. Fe,Os. Mn,03. Total. 

35°30 1°04 55°52 4°16 4°77 100°79 
which agrees with the formula (Al,Fe,Mn),(Si,Ti)O;. The mineral 
is therefore an andalusite in which aluminium has been partly 
replaced by iron and manganese, and is similar in constitution and 
pleochroism to Backstrém’s manganandalusite (A., ii. mar 


Minerals from the Ilmen Mtns., Urals. W. Si_permtntz 
(Jahrb. Min., 1913, i, Ref. 51—52; from 7Z’rav. Soc. Natur, St. Péters- 
bourg, 1911, 35, Sect. Géol. et Min., 221—244).—Analysis I is of 
crystals of malacon; II, of brown egirite; III, of green egirite; 
and IV, of a felspar consisting of a perthitic intergrowth of albite 
and microcline, the former predominating. All these minerals were 
isolated from an egirite-pegmatite from the Roshkov spring: 

Si0,. Al,O;. Fe,0,;. FeO. MnO. MgO. CaO. Na,O. K,0. Ign. Total. Sp. gr. 

I.* 30°64 — 329 — trae — — — — 0°95 100°55 4°54 
II. 50°98 0°71 27°44 3°64 1°87 0°42 513 9°46 0°42 0°39 100°46 3°52 
III. 54°14 1°12 28:21 1°76 1°68 0°19 2°80 8°93 1°10 0°88 100°81 3°39 
IV.f 65°18 18°60 100 — — O17 0°34 8°07 515 0°47 99°31 2°587 


* Also ZrO,, 65°67. 7 Also BaO, 0°33. 


A mineral allied to parisite, from the Kyshtymsk district, and 
some other minerals are also described. L. J. 8. 


Alteration of Phyllite into a Compact Paragonite-rock. 
Fr. Kiniie (Centr. Min., 1913, 203—209).—The following series of 
analyses, all of material taken from the same hand-specimen, show the 
progressive replacement of potassium by sodium, the material having 
been transformed from a grey phyllite (anal. I) into white, shining 
scales of paragonite (anal. VI). The specimen came from the old 
emery mines on the Ochsenkopf, near Schwarzenberg, in Saxony. 
This alteration has taken place along crevices in the rocks of the 
district, and the paragonite is associated with corundum (emery) 
and metallic ores. The solutions which deposited the ores no doubt 
effected the change in composition of the rock. Several other 
analyses are given of the unaltered and partly altered phyllite: 

Si0,. TiO, Al,0;. Fe,0, FeO. CaO. MgO. Na,O. KO. H,O. Total. 

I. 43:09 0°57 88°03 0°83 190 082 1°11 5°33 100°11' 
II. 44°82 .0°60 38°54 0°45 0°20 0°67 5°67 100°14 
III. 44°54 0°62 38°79 0°41 015 0°79 558 99°99: 
IV. 43°86 0°57 87°21 073 1:90 0°78 5°80 99°98 

V. 44°01 0°67 89°14 0°62 016 0°65 5°82 100°08 
VI. 45°12 0°71 89°57 0°31 trace 0°49 5°50 100°22: 


L. J. 8. 
28—2 
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Composition of Volcanic Magmas. Sanriaco PiNa DE Rusizs 
‘Anal, Fis. Quim., 1913, 11, 238—248).—Two volcanic magmas from 
the Canaries consisted respectively of phonolite and basalt. 


G. D. L. 


Meteoric Iron from Perryville, Missouri. Grorcre P. Merriut 
(Proc. U. S. Nat. Mus., 1912, 43, 595—597).—This mass of iron, 
weighing about 174 kilos., was found in 1906 near Perryville, in 
Perry Co., Missouri. The etched surface shows a very fine and 
somewhat irregular octahedral structure; and the metal is very 
hard and tough. Fragments showing no visible troilite have D 7°61. 
The bulk analysis is given under I, and that of the schreibersite 
under IT: 

Fe. Ni. Co. Cu. Mn. P. 8. Si. C. Fe,0,. Total. 
I. 89°015 9°660 0°545 0°025 nil 0°365 0°002 0°003 0°015 0°370 100°00 
I. 51°10 34°13 0°30 — — 14:00 _— — — — 99°53 
Rare metals (iridium, palladium, platinum, ruthenium) are 
present as traces, although in variable quantities. In one portion 
of 25 grams was found 0°004 gram of platinum, and in another of 
100 grams only 0°002 gram. The precipitates of ammonium platini- 
chloride were in all cases coloured faintly orange, indicating the 
presence of palladium. In another 100-gram portion of the iron 
were found 0°014 gram of ruthenium and 0°028 gram of iridium, 
while yet another 100-gram portion yielded 0°0009 gram of 
ruthenium and 0°0011 gram of iridium. This appears to be the 


first record of the presence of ruthenium in meteoric iron. 
L. J. 8. 


Analytical Chemistry. 


A New Form of Orsat Apparatus. Louis M. Dennis (J. Ind. 
Eng. Chem., 1912, 4, 898—901).—The improvement. in the Orsat 
apparatus (Chem. News, 1874, 29, 176) for the rapid estimation of 
carbon dioxide consists essentially of a new form of spiral pipette, 
whilst comparative sketches demonstrate other devices for rendering 
absorption complete. F. M. G. M. 


A New Dropping Apparatus for Use in Analyses. 0. 
Rupowpn (Chem. Zeit., 1913, 3'7, 427).—A bulb-shaped glass container 
terminates below in a nozzle bent nearly at right angles. To the 
neck are fused two horizontal glass rods bent down at the ends, by 
means of which it may be suspended from the wall of a beaker in 
which a mechanical stirring operation is taking place. The reagent 
need not be introduced into the apparatus until this has been 
placed in its proper position. L. DE K. 


The Quantitative Handling of Small Quantities of Preci- 
pitates. Juxiivs Donau (Monatsh., 1913, 34, 553—560).—In ‘the 
apparatus and methods previously described by the author (A., 
1911, ii, 225) there is a possibility that small quantities of the 
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precipitate may remain behind on the walls of the tube used, and 
thus escape weighing. Modifications of the apparatus are now 
described, which do away with this error. Small platinum dishes 
are used to carry out the precipitation in, and these are tared, 
together with the filters used, both before and after the experiment, 
so that no part of the precipitate remains unweighed. Details are 
given of the results obtained in the gravimetric estimation of 
mercury, arsenic, iron, copper, chlorine, calcium, and sulphates. 
It is claimed that there is a considerable saving of time when 
such micro-methods are used. For example, the estimation of 


chlorine in a soluble chloride is easily completed in half an hour. 
T. 6. P. 


Application of New Results of the Investigation of Indi- 
cators to Quantitative Studies. A.Lrrep Tne. (Chem. Zentr., 
1913, i, 653; from Sitzungsber. Ges. Befird. ges. Naturwiss. Marburg, 
1912, 6, 54 pp.).—An attempt has been made to combine Hantzsch’s 
conception of the colour change of indicators as being due to chemical 
rearrangements with Ostwald’s theory of indicators, which empleys 
the ionic theory and the law of mass action. By means of cal- 
culations from measurements on the sensitiveness of methyl-orange 
and phenolphthalein culled from the literature, a further attempt 
has been made to provide a clear idea of the adaptability of these 
indicators to common titrations. A strong acid (hydrochloric) and 
a strong base (sodium hydroxide) were chosen as standard solutions, 
and strong, weak, and very weak acids and bases (hydrochloric 
acid, acetic acid, and phenol; sodium hydroxide, ammonia, and 
pchloroaniline) were titrated, the dilution being such that all the 
involved substances could be considered as completely dissociated. 
“Titration curves” are given connecting the initial hydrogen-ion 
concentration with the volume of standard solution added, and the 


influence of dilution and temperature on these curves is shown. 
J.C. W. 


Ferrous Sulphate Monohydrate and its Use in Volumetric 
Analysis. Danizt Frorentin (Bull. Soc. chim., 1913, [iv], 18, 
362—366).—It is pointed out that the monohydrated form of 
ferrous sulphate is readily obtained pure, is not hygroscopic, and 
can be kept for long periods without change, so that it is suitable 
for use in standardising oxidising solutions such as potassium 
permanganate solution. 

The salt is prepared by dissolving 400 grams of ferrous sulphate, 
previously crystallised several times, in 200 c.c. of 50% sulphuric 
acid by warming gently on a water-bath. Almost as soon as 
solution is complete, the monohydrate begins to separate as a 
colourless, crystalline powder, which is collected on a Biichner filter, 
washed with alcohol or dry acetone, then with dry ether, and is 
finally dried under reduced pressure over sulphuric acid. The yield 
is about 40 grams. T. A.-. 


New Colour Reactions of Hydrogen. AncEL pEL Campo y 
Cervdn (Anal. Fis. Quim., 1913, 11, 172—178).—Polemical against 


ii. 426 ABSTRACTS OF CHEMICAL PAPERS. 


Giral (this vol., ii, 147). The author points out that numerous 
colour reactions of reduction, for example, with molybdic, arseno- 
molybdic, vanadic, phosphovanadic, tungstic, phosphotungstic, and 
silicotungstic acids, may be obtained by the aid of Zengelis’ 
platinum method (A., 1910, ii, 1106). G. D. L. 


Direct Hstimation of Water in Food-stuffs and Other 
Articles by Distillation. Franz Micuen (Chem. Zeit., 1913, 37, 
353—355).—The principle of the method is as follows: The 
substance in which the water is to be estimated is distilled with an 
excess of an indifferent liquid, which is insoluble in and lighter than 
water, and has a higher boiling point than water. The indifferent 
liquid used is a mixture of pure toluene and commercially pure 
xylene in the proportion of 1:2 by volume. The vapours from the 
distilling flask are condensed in a condenser which opens on to a 
funnel connected with a graduated tube. When the distillation is 
complete, the contents of the tube are left until the water has 
settled to the bottom, when its volume may be read off, making 
appropriate corrections for the effect of the toluene-xylene mixture 
on the meniscus. It is an advantage to centrifugalise the contents 
of the tube in order to bring about rapid separation. 

The method was tested on honey, butter, and milk, and found to 
give good results. T. 8. P. 


The Estimation of Chlorine in Urine and Blood. K. 0. 
Larsson (Biochem. Zeitsch., 1913, 49, 479—485)--Chlorine can be 
directly estimated in urine by direct titration with silver nitrate 
and the use of potassium chromate as an indicator, if the urine 
(diluted if necessary so that the sp. gr. is not higher than 1025) is 
first treated with pure animal charcoal (1 gram to 20 c.c. urine). 
By this means the purine substances which interfere with the titra- 
tion are removed. A similar method is applicable to the estimation 
of chlorine in blood ; 5—10 c.c. of blood are treated with 50 c.c. of 
hot 2% magnesium sulphate solution and a little acetic acid, and the 
mixture is heated on a water-bath until the coagulation of proteins 
is complete. After cooling, the liquid is diluted to 100 c.c., and 
then treated with about 3 grams of charcoal. The chlorine titra- 
tion is then carried out with 50 c.c. of the filtrate. 8. B. 8. 


Estimation of Chloride and Bromide in Organic Fluids. 
Steran von BocpAnpy (Zeitsch. physiol. Chem., 1913, 84, 11—14).— 
An apparatus for the estimation of the halogens in blood and 
similar organic fluids is described and figured. The fluid is heated 
in a Jena flask in a stream of air with concentrated sulphuric acid, 
copper sulphate, and potassium sulphate. The escaping vapours 
pass through a spiral wash-bottle containing silver nitrate and 
provided with a glass stopper at the bottom, which can be removed. 
A second such wash-bottle is attached for safety. The precipitate of 
mixed ‘silver haloids is collected in a filter tube, and after weighing 
a stream of chlorine is passed through to convert the whole into 
silver chloride. E. F. A. 
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Guareschi’s New Bromine Reaction for the Detection of 
Bromate in Potassium Chlorate. Francesco Nicota (Chem. 
Zentr., 1913, i, 461; from Giorn. Farm. Chim., 1912, 61, 538—541. 
Compare Guareschi, A., 1912, ii, 989; this vol., ii, 333)—The 
author describes the successful application of Guareschi’s reaction 
to the detection of small traces of potassium bromate in potassium 
bromide. When testing for bromates in potassium chlorate, it is 


best to ignite the sample and to apply the test to the chloride. 
J.C. W. 


Detection of Iodine in Concentrated Solutions Rich in 
Magnesium Salts. Heinrich Fresenius (Verh. Ges. deut. Natur- 
forsch. Aerzte, 1913, 118—120).—See this vol., ii, 401. 


Detection and Estimation of Fluorine in Wines. fF. Coma 
y Roca (Anal. Fis. Quim., 1912, 10, 469—477).—The uncorrected 
error in Fresenius’s method for the determination of fluorine 
amounts, according to the author, to +2°1, and after correction to 
—44%. More accurate results were obtained by using all-glass 
apparatus and boiled sulphuric acid. In application to the esti- 
mation in wines the errors, both by gravimetric and volumetric 
methods, are considerable (in the latter about 8%). Qualitatively, 
1 mg. of sodium fluoride in 300 c.c. of wine may be detected. 


G. D. L. 


Estimation of Oxygen in Iron and Steel by Reduction 
in an Electric Vacuum Furnace. W. H. Watker and WALTER 
A. Patrick (J. Ind. Eng. Chem., 1912, 4, 799—801. Compare A., 
1912, ii, 995).—A _ sketch of the apparatus employed with a preli- 
minary account of the procedure whereby the oxygen in iron and 
steel can be estimated by conversion of the metallic oxides into 
carbides by heating with an excess of carbon in an electric furnace, 
with the quantitative formation of carbon monoxide. 

The metal (20—25 grams) is mixed with powdered graphite in a 
graphite crucible, placed in an electric vacuum furnace of the 
Arsen type, the pressure reduced to 0°01 mm., and the crucible 
heated at 500—600° during fifteen minutes, allowed to cool, and 
any adhering oxygen washed out with perfectly dry nitrogen, this 
process being repeated until the absence of oxygen is ensured. 

A current of about 300 amperes is passed ; the metal fuses, when 
violent ebullition often occurs, which must be moderated by 
opening the circuit; after about twenty minutes’ heating, the 
furnace is cooled, dry nitrogen admitted, and the gas removed in 
convenient volumes into an apparatus, where the carbon monoxide 
is estimated by passing it over iodine pentoxide at 130° (Kinnicut 
and Sanford, A., 1900, ii, 314). By heating at 130° (instead of 
150°) oxidation to carbon dioxide is complete, and the decomposi- 
tion of the iodine pentoxide is reduced to a minimum, which was a 


difficulty previously experienced in this method (loc. cit.). 
F. M. G. M. 
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Sulphur and its Variations in the Biological Treatment of 
Sewage Water. lLucren Cavet (Compt. rend., 1913, 156, 
1099—1101).—A determination of the amount of sulphur combined 
in the form of organic matter in the sewage effluent gives a measure 
of its purification. The examination is conducted as follows: The 
effluent is allowed to remain for three hours, when the heavier 
particles settle, and then to it is added zinc chloride, followed by 
sodium carbonate in suitable quantity. The precipitate, which 
carries down with it all suspended matter, is collected, dried, and 
extracted with carbon disulphide, thus giving the free sulphur. The 
residue is washed with benzene and decomposed by hydrochloric 
acid, the hydrogen sulphide liberated being weighed as _ssilver 
sulphide, which gives the sulphur in the form of sulphide. To the 
residue, sodium hydroxide is added, and the whole is heated at 80° 
for six hours, after which chlorine is passed through the liquid. 
The combined sulphur, now converted into sulphate, is weighed as 


barium sulphate, thus giving a measure of the purity of the effluent. 
W. G. 


Assay of Hyposulphites. Emit Bossnarp and W. Gros (Chem. 
Zeit., 1913, 3'7, 423—426, 437—439).—_By Means of Ammoniacal Copper 
Sulphate. — About 0°1 gram of the sample is placed in a corner of 
the bottom of a flask, and while slightly inclining the flask an 
ammoniacal solution of copper sulphate (4°469 grams of crystallised 
copper sulphate per litre) is added from a burette in quantity 
sufficient to complete the reaction within a few c.c. The liquid is 
now allowed to come in contact with the solid, and after shaking 
2 drops of indigo-carmin (1 gram per litre) are added. The titra- 
tion is continued until the yellow colour changes to a clear blue. 
Two mols. of copper=1 mol. of sodium hyposulphite. All the opera- 
tions are carried out in the author’s special apparatus in a current 
of oxygen-free nitrogen or hydrogen. The usual impurities present 
in commercial samples do not appreciably affect the result. 

By Acidimetry.—The sample is oxidised by atmospheric oxygen, 
and the acidity is then estimated as usual, preferably with standard 
barium hydroxide; allowance should be made for any pre-existing 
acidity, which must be determined in a current of hydrogen. 

By Means of Mercuric Chloride—To 300 c.c. of a saturated 
solution of mercuric chloride is added 1 gram of sodium hydrogen 
carbonate. A weighed quantity of the sample is then added, and 
the precipitate consisting of mercury and mercurous chloride is 
collected on an asbestos Gooch crucible, and washed first with dilute 
hydrochloric acid and then with water. The whole is then placed 
in a beaker and treated with 5 grams of potassium iodide and 5 c.c. 
of water, followed by 5 c.c. of V/10-iodine. After ten minutes with 
frequent stirring, the excess of iodine is titrated with thiosulphate. 

If the number of c.c. of iodine absorbed is represented by 2, and 
the weight of the sample taken by a, the percentage will be accord- 
ing to the formula «=174°14t/200a=0°8707t/a, L. vE K. 


SFO SF 2&2 OD hy Sd - 
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The Quantitative Estimation of Sulphuric, Nitric, and 
Nitrous Acids in Mixed and Waste Acids. Grorce Finca 
(Zeitsch. ges. Schiess-Sprengstoffwesen, 1912, ‘7, 337—339. Compare 
Telle, A., 1906, ii, 578).—A modification of the method previously 
described (A., 1912, ii, 991), in which, after titrating the total 
acidity with barium hydroxide and separating the barium sulphate, 
the neutral mixture of barium nitrate-nitrite is titrated with a 
neutral solution of V/5-potassium chromate: 

H,SO, + 2HNO,; + 20HSO,°ONO + 5Ba(OH), = 

3BaS0O,+ Ba(NO;), + Ba(NO,), +8H,0. 

Ba(NO,).+ Ba(NOs3),+ 2K,CrO, = 2BaCrO, + 2K NO, + 2KNO3. 

Experimental results demonstrating the accuracy of the method 
are tabulated in the original. F. M. G. M. 


Apparatus for Fumeless Kjeldahl Nitrogen Digestion. ALBERT 
P. Sy (J. Ind. Eng. Chem., 1912, 4, 680).—A group of four of the 
ordinary long-necked Kjeldahl flasks supported in a line on iron 
rings are closed by loosely fitting bulb-tubes consisting of a tube 
with two large bulbs with an elbow bend; each of these are con- 
nected by rubber tubing with a suction pump, having four branches. 
These bulbs act as air condensers for the acid fumes, and prevent 
the liquid in the flasks from evaporating as rapidly as if the fumes 
are allowed to escape. . M. G. M. 


Estimation of Nitrites in Potable Water. Maurice Lom- 
BaRD (Bull. Soc. chim., 1913, [iv], 13, 304—309).—The estimation 
of nitrites in potable water by means of m-phenylenediamine or of 
sulphanilic acid and a-naphthylamine is rendered tedious by the 
somewhat fugitive nature of the colorations obtained and the neces- 
sity of preparing a new scale of tints for each series of tests. The 
author proposes the use of the following reagent, the tints obtained 
with which very closely resemble those given by suitably diluted 
solutions of potassium dichromate which form the scale of com- 
parison: sulphanilic acid (1 gram) is dissolved in a saturated 
solution of ammonium chloride (100 c.c.); phenol (1°5 gram) is 
then added, followed by approximately 2N-hydrochlorie acid 
(100 c.c.). In practice, the reagent (1 c.c.) is added to the water 
(50 c.c.), which, after the lapse of at least fifteen minutes, is 
rendered alkaline by addition of an excess of ammonia. The 
coloration obtained is then compared with those of previously 
standardised solutions of potassium dichromate. By this method, 
01 mg. of sodium nitrite per litre could be estimated, which is 
regarded by the author as the limit of useful accuracy. If, however, 
traces of nitrites are to be detected, he prefers to use sulphanilic 
acid and a-naphthylamine. If the reagent is to be preserved during 
considerable periods, replacement of the acid by water is recom- 
mended. Immediately prior to use, it is then acidified with an 
equal volume of hydrochloric acid. H. W. 
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Estimation of Phosphorus in Iron and Steel. Pau, 
ARTMANN [and J. Preisincer| (Zeitsch. angew. Chem., 1913, 26, 
203—208).—A review and criticism by the first author of the 
various methods used for the above estimation. A new method has 
been worked out by the authors, which is, briefly, as follows. 

The sample (about 1 gram for pig-iron, 2—4 grams for steels) 
is dissolved in nitric acid; any graphite is removed by filtration. 
The phosphorus is fully oxidised by means of permanganate, and 
then precipitated with molybdate solution. 

The filter and precipitate after being carefully washed are replaced 
in the flask, 10 c.c. of standardised hypobromite solution are added, 
and then 7 grams of sodium hydrogen phosphate. After diluting 
to 80 c.c., 0°5 gram of potassium iodide is added, and then 15 c.c. of 
4N-sulphuric acid. The iodine liberated is then titrated with 
NV [20-thiosulphate solution. 

The difference between the blank check and the result obtained 
represents the ammonia in the yellow precipitate, and hence the 
phosphorus. 

The hypobromite is conveniently prepared by pouring 1400 c.c. 
of saturated bromine water into 500 c.c. of 4N-sodium hydroxide. 

L. De K. 


Estimation of Phosphorus in Commercial Acetylene. Louis 
M. Dennis and W. J. O’Brien (J. /nd. Eng. Chem., 1912, 4, 834—836). 
—A modification of the method described by Lunge and Ceder- 
creutz (A., 1898, ii, 54) for estimating the gaseous compounds of 
phosphorus present in acetylene which has been prepared from 
calcium carbide. The acetylene is generated in a Kipps apparatus 
with a saturated solution of sodium chloride, and obtained without 
any appreciable rise of temperature; a Friedrich’s gas-washing 
bottle is considered a more efficient absorption apparatus than the 
ten bulb-tubes employed by Lunge (loc. cit.), and the hydrogen 
phosphide after absorption by sodium hypochlorite is estimated as 
magnesium pyrophosphate. F. M. G. M. 


The Assay of Hypophosphorous Acid. Horace Norra 
(Amer. J. Pharm., 1913, 85, 147—148).—Samples containing excessive 
amounts of foreign acids (sulphuric, oxalic, tartaric, phosphoric, 
phosphorous) are readily recognised by their excessive barium 
number, which the author states should not exceed 5. 

The details are as follows: Weigh 1 c.c. of the sample in a care- 
fully tared, stoppered Erlenmeyer flask. Add 20 c.c. of water free 
from carbon dioxide, and titrate with V/5-barium hydroxide with 
phenolphthalein as indicator. When the precipitate has subsided 
it is collected, well washed, dried, and ignited. The corrected 
weight in milligrams divided by the weight in grams of absolute 
acid as indicated by the titration is called by the author the 
“barium number.” L. DE K. 


|Hstimation of] Arsenic in Zinc. Sipney Crook (Chem. News, 
1913, 107, 149).—The granulated sample is sieved through 4 
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94-hole sieve. The Marsh’s apparatus should be fitted with a half- 
inch glass tube containing a roll of lead acetate paper, and about 
§ inches of fused calcium chloride, and also with a mirror tube. 
The hole of the inlet tap of the apparatus should be about one- 
eighth of an inch in diameter, so as to admit the granulated sample. 
The apparatus is charged in the usual way with arsenic-free zinc 
(20 grams) and sulphuric acid (30 c.c. of recently boiled and cooled 
dilute acid), and when free from air and the action almost ceased, 
20 c.c. of recently boiled distilled water and 0°5 gram of the sample 
are put in the thistle funnel. The hydrogen flame is then put out, 
a small Bunsen burner placed beneath the mirror tube, and when 
the tube is nearly red-hot its outlet is stopped up with the thumb 
in order to cause a gentle back pressure. On opening the tap of 
the thistle funnel, the whole of the sample of zinc can be caused 
to fall into the apparatus, without air entering. The tap is then 
closed, the water withdrawn from the funnel and replaced by 
30 c.c. of dilute sulphuric acid, sufficient of which is then run into 
the flask to keep the hydrogen flame not more than } inch in 
height. The reaction should be continued for half-an-hour, after 
which the mirror of arsenic obtained is compared with a set of 
standard mirrors. The sample should be so arranged as to give 
not more than 0°1 mg. of arsenic. Z. 8. 3%. 


Rapid Hstimation of Boric Acid in Milk and Cream. 
Freperic W. Ricwarpson and Wititam KeicHity Watton (Analyst, 
1913, 38, 140—141).—To 50 c.c. of milk or 10 grams of cream 
diluted with 40 c.c. of water are added 5 c.c. of 5% copper sulphate 
solution, and after heating to boiling the casein-copper precipitate, 
which carries down the fat, is collected and washed several times 
with boiling water. The filtrate is then used for the estimation of 
the boric acid as follows: 

Two c.c. of a 1% alcoholic solution of phenolphthalein are added, 
and then W/10-sodium hydroxide until a certain blue shade 
appears. About one-third of the volume of glycerol is now added, 
and the titration is repeated until the blue shade again appears. 
Under these conditions 1 c.c. of WV/10-alkali=0°0071 gram of 
crystallised boric acid. L. pE K. 


Combined Estimation of Boric Acid and Fat in Cream. 
Frepertc W. Ricwarpson (Analyst, 1913, 38, 141—142).—The fat in 
cream (see preceding abstract) may be readily recovered from the 
“casein precipitate” by drying the filter and contents in the 
mouth of a short-necked counterpoised flask in a water-oven. The 
filter is then lifted out, and placed in a Soxhlet tube, which is 
attached to the flask, into which most of the fat has already 
collected. Light petroleum (of low b. p.) is then used for the 
extraction as usual. L. Dz. K. 


Estimation of Total Carbon in Steel and Ferro-Alloys by 
Combustion in Oxygen under Pressure. W. G. von JouHN 
(Chem. Zeit., 1913, 87, 426—427)—The sample is placed in a 
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crucible made of asbestos, or preferably of magnesia, and burnt 
at 1 atmospheric pressure in an atmosphere of purified oxygen in 
the special apparatus devised by the author. The combustion is 
started by electrical contrivance. 

The products of combustion find their way into a solution of 
sodium hydroxide (4 grams per litre), the excess of which is then 
titrated with standard sulphuric acid (4°083 grams per litre), using 
phenolphthalein as indicator; 1 c.c. of acid=1 mg. of carbon. 
When dealing with alloys, the combustion should be assisted by 
means of lead peroxide. L. DE K. 


The Estimation of Carbon by Combustion in Moist 
Oxygen. Siecrriep Hipert (Ber., 1913, 46, 949—952).—In the 
estimation of carbon in steels, by combustion in dry oxygen, it is 
necessary to heat to a temperature of about 1200°. If moist oxygen 
is used, a temperature of 950° is sufficient in the case of ordinary, 
chrome, and chrome-tungsten steels; for 80% ferromanganese, con- 
taining 6°16% C, a temperature of 1050° is necessary. 

In the case of certain organic compounds, such as aluminium 

phenyl, hippuric acid, glycine, alanine, carbazole, phenyl dihydrogen 
phosphate, etc., which are difficult to burn satisfactorily, accurate 
results are obtained with moist oxygen at lower temperatures than 
ordinarily used. 
- When using moist oxygen, a 5 cm. long, straight, phosphoric oxide 
tube should be inserted between the calcium chloride tube and the 
potassium hydroxide bulbs. If the hydrogen also is to be estimated, 
the combustion should be carried out in the ordinary way until 
carbonisation is complete, after which the calcium chloride tube is 
changed and the combustion finished with moist oxygen. 


2. & F. 


Estimation of Carbon Dioxide in Carbonates. Frank §. 
SinnaTT (Ana/yst, 1913, 38, 136—140).—A complicated apparatus, 
being in part that described previously (A., 1912, ii, 679), is used. 
The carbonate is decomposed by means of dilute hydrochloric acid, 
and the gases evolved are passed over calcium chloride and silver 
sulphate, and find their way into an exhausted flask ; before starting, 
the whole of the apparatus has been swept by a current of 
purified air. 

The last traces of carbon dioxide in the liquid are expelled by 
heating. Finally, a known volume of standard barium hydroxide is 
admitted into the flask, purified air is transmitted until normal 
pressure is restored, and the excess of barium hydroxide is then 
titrated as usual. L. DE K. 


A New Apparatus for the Estimation of Carbon Dioxide. 
E. W. Garrner (J. Ind. Eng. Chem., 1912, 4, 611—612).— A 
description, with sketch, of an apparatus for the estimation of 
carbon dioxide in soils by the double titration method ; the advan- 
tages claimed are: that it does not require to be taken apart for 
any of the operations involved ; it contains no delicate, easily broken 
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parts; it can be employed at atmospheric pressure or under a 
diminished pressure of 70 cm., and that one person can simultane- 
ously keep six experiments working, and complete thirty-six estima- 
tions in an eight hours’ day. F. M. G. M. 


A New Apparatus for the Volumetric Estimation of 
Carbon Dioxide. Howarp W. Brubaker (J. Jnd. Eng. Chem., 1912, 
4,599).—-A criticism of the apparatus previously described for this 
purpose by Bowser (A., 1912, ii, 995), with a sketch of one the 
author considers more easily manipulated. The carbon dioxide is 
passed into a closed graduated conical flask containing potassium 
hydroxide, the air aperture in which consists of a glass tube with 
a widened base, filled with glass beads and resting on the bottom 
of the flask. The subsequent titration is carried out without 
transferring the distillate. F. M. G. M. 


A Carbon Dioxide Absorption Bottle. W. A. Kognia 
(J. Ind. Eng. Chem., 1912, 4, 844).—The bottle, which is 12 ecm. 
high and 3°5 cm. wide, is fitted at the neck with an inlet-tube and 
at the base with an outlet-tube, each of which are furnished with a 
mercury “trap.” The interior of the bottle is packed with soda- 
lime at the top and calcium chloride at the bottom, and the weight 
when thus prepared does not exceed 50—60 grams; it can be 
employed for about one hundred estimations of carbon dioxide in 
steel drillings without re-charging. F. M. G. M. 


Estimation of Colloids in Arable Soils. Maryan Gorsk1 
(Zeitech. landw. Vers. Wesen. Oesterr., 1912, 15, 1201—1216).—From 
the result of numerous experiments on the absorption of colloids 
in soils by crystal-violet, the formula suggested by Freundlich (A., 
1907, ii, 155, 534, 939) is considered correctly to represent this 
reaction ; the author is also in agreement with the results of Konig, 
Hasenbaumer, and Hassler (A., 1911, ii, 1033). F. M. G. M. 


New Methods of Soil Analysis and the Hstimation of 
Colloids in Soils. Rupotr van pER Lrepen and F. ScHNEIDER 
(Bied. Zentr., 1913, 42, 145—147; from Jniern. Mitt. Bodenkunde, 
1912, 2, 81).— Experiments with soils produced by the weathering 
of gneiss indicated that for the comparison of the hygroscopicity of 
a soil with that of the silicates dissolved by hydrochloric acid, 
extraction with aqueous hydrochloric acid is unsuitable, since the 
solution of colloidal silica, its precipitation with adhering oxides of 
iron and aluminium and other dissolved substances, introduce 
errors. The acid may also dissolve colloids which possess only slight 
hygroscopicity; this could be avoided by employing gaseous 
hydrogen chloride. 

- The assumption that the absorption of dyes rises and falls with 
the amount of colloids is not accepted. Exact experiments on the 
absorption of dyes and hygroscopicity can only be made when the 
surfaces of the soils are estimated on the one hand by the employ- 
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ment of a dye solution, and on the other by using the vapours of 
organic substances of high molecular weight. 

The results of analyses as well as estimations of hygroscopicity 
indicated that unweathered minerals are dissolved by hot hydro- 
chloric acid. N. H. J. M. 


Estimation of Potassium as Platinichloride. Gepxzon 
Meiers (J. Pharm. Chim., 1913, [vii], 7, 281—282).—In order to 
obtain a potassium platinichloride free from the sodium compound, 
the use of acetone is recommended instead of alcohol generally 
employed. 

If an insufficiency of platinum chloride has been used, the residue 
may contain a little sodium chloride; this, however, 1s of no con- 
sequence if the platinum is finally weighed as metal. 1. pe K. 


Detection of Potassium with Tartaric Acid. Lupwie W. 
WINKLER (Zeitsch. angew. Chem., 1913, 26, 208).—The author has 
observed that tartaric acid in powder is a more delicate reagent for 
potassium than a solution of the acid. The reaction may be applied 
as follows: To 10 c.c. of the neutral solution is added 0°5 gram of 
crystallised sodium acetate, and then 0°5 gram of tartaric acid in 
fine powder; a precipitate forming rapidly on shaking proves the 
presence of potassium. Ammonium, rubidium, and cesium should, 
of course, be absent. L. pe K. 


Estimation of Lithium. Lestiz Russert Mirorp (J. Jud. Eng. 
Chem., 1912, 4, 595—597).—The mineral water (200—500 c.c.) is 
evaporated to dryness with hydrochloric acid, and the silica 
dehydrated at 120°; the residue, after moistening with hydrochloric 
acid, is treated with about 25 c.c. of 95% alcohol, and the pre- 
cipitate collected and washed with the same until free from lithium; 
the alcoholic solution is evaporated to dryness, and the process 
repeated with hydrochloric acid and absolute alcohol. The residue, 
after treating with dilute hydrochloric acid, is rendered alkaline 
with calcium hydroxide, whereby the magnesium is precipitated as 
magnesium hydroxide; the calcium is then separated as oxalate, 
and after twelve hours the filtrate, which practically contains only 
lithium and ammonium salts, is evaporated and the latter expelled 
by heating in the usual manner. 

The acidified (hydrochloric acid) aqueous solution of the residue 
is treated with about 30 c.c. of amyl alcohol, the water boiled away, 
and the filtered solution evaporated to dryness with dilute sulphuric 
acid; the lithium solution is evaporated down and weighed as 
lithium sulphate, from which 0°0017 gram must be deducted to 
correct for the solubility of sodium and potassium chlorides in amyl 
alcohol. The advantages claimed are: Waters containing many 
chlorides can be handled with ease without loss of lithium by 
decrepitation ; large volumes of water can be employed ; the employ- 
ment of calcium instead of barium hydroxide does not introduce 
another metal, and the calcium oxalate precipitate is more insoluble 
than barium oxalate. F. M. G. M. 
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Estimation of Calcium as Tungstate. A. Saint-Sernin 
(Compt. rend., 1913, 156, 1019—1020).—By addition of excess of a 
20% solution of normal sodium tungstate to a boiling ammoniacal 
solution of calcium chloride, the calcium is completely precipitated 
in a heavy, crystalline form as calcium tungstate, CaWO,. This is 
filtered, washed and dried at 100°, and weighed as such. Magnesium 
not being precipitated under these conditions, it furnishes a ready 
method for the separation of these two elements in analysis. 


W. G. 


Assay of Barium Sulphate in Radiographic Examinations. 
GasrigL Guiain (J. Pharm. Chim., 1913, [vii], 7, 282—283)—For ~ 
the above purposes, barium sulphate, in itself perfectly inert, should 
‘pe quite free from soluble (toxic) barium salts. Fifteen to twenty 
grams of the commercially pure article are treated with 100 c.c. of 
10% hydrochloric acid. After adding a little filter paper pulp and 
filtering, the clear filtrate is tested for barium by means of sulphuric 
acid and also with ammonia and potassium dichromate. L. pr K. 


Estimation of Zinc by Electroanalysis. Ex:itwoop B. Sprar 
and Samuent S. Srrawan (J. Ind. Eng. Chem., 1912, 4, 889—890. 
Compare A., 1910, ii, 455).—The electrolytic method of estimating 
zinc described by Kemmerer (A., 1911, 11, 335) is considered the most 
satisfactory when the following modifications are introduced: 
(a) Cooling the solution for a few minutes before the end of the 
experiment; (5) reducing the amount of potassium hydroxide 


employed; and (c) the employment of a rotating nickel gauze 
cathode and a stationary platinum plate or spiral anode. The 
method is shown to entail a compensation of errors, the chief of 
which are: (1) loss of zinc in the wash-bottle, counterbalanced by 
the formation of zinc hydroxide on the cathode ; (2) the effect of air 
on an exposed cathode; (3) oxidation of the deposit by anode 
gases; (4) effect of temperature at the beginning and end of the 
electrolysis; (5) the effect of ether containing water and oxides on 
the deposit; (6) a high result from allowing the ether to evaporate 
off the cathode in a desiccator ; (7) the presence of nitrates. 
F. M. G. M. 


Estimation of Lead in Lead Paints. Junius F. Sacner 
(Chem. Zenér., 1912, ii, 2147; from Farbenzeit, 1912, 18, 295—296). 
—All new methods for the estimation of lead in paints, including 
Utz’s electrolytic process (this vol., ii, 76) give untrustworthy results. 
A correct method is that of Schindler and Alexander (Lunge, 
Tech. Methods of Chem. Analysis: compare A., 1893, ii, 599), which 
is based on a titration with ammonium molybdate. J. C. W. 


Separation of Small Quantities of Mercury by Electro- 
lysis. Orro Scnumm (Zeitsch. physiol. Chem., 1913, 84, 239—242, 
Compare Buchtala, this vol., i, 318; Salkowski, this vol., i, 562).— 
Polemical. The author’s electrolytic method for separating mercury 
(A., 1905, ii, 286) is upheld in all its details. 
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Reactions of Mercuric Compounds. Moritz Koun and 
Atrons OsTERSETZER (Zeitsch. anorg. Chem., 1912, 80, 218—220)— 
The estimation of mercuric haloids by means of hydrogen peroxide 
and alkali (A., 1908, ii, 892) may be improved by using sodium 
peroxide free from halogen. The salt is boiled with water and a 
slight excess of sodium peroxide, the precipitated mercury is 
repeatedly washed, and the halogen is estimated in the filtrate. 
Mercuric iodide requires a large excess of peroxide, otherwise 
reduction is incomplete. 

The arsenite method (A., 1912, ii, 696) has been — to 
mercuric cyanide, but the reaction is very incomplete. C. H.D 


Aluminium Alloys and their Analysis. W. E. von Joan 
(Chem. Zeit., 1913, 3'7, 363).—A number of aluminium alloys suffer 
from the disadvantage that they are attacked by sea-water. It is 
pointed out that in investigating the effect of sea-water it should be 
used in the normal condition, since in one case an alloy was hardly 
attacked by sea-water which had been concentrated to one-fifth of 
its volume, whereas it was attacked appreciably by the ordinary 
sea-water. 

The analysis of the alloys is best carried out as follows: 1 gram 
of the alloy is dissolved in hydrochloric acid, the solution evaporated 
to dryness, and the silica estimated as usual. The lead and tin in 
the filtrate are estimated in the usual way; to the filtrate from 
these metals is added bromine water, and then alkali in excess, 
After heating to boiling and keeping overnight, the precipitate, 
which contains copper, iron, manganese, and magnesium, is collected, 
and these metals are estimated as usual. The zinc in the filtrate is 
precipitated with ammonium sulphide and weighed as sulphide, 
after which it is dissolved in hydrochloric acid and tested with 
ammonia for aluminium, which, if present, must be allowed for. 
The alkaline solution containing the aluminium and zinc may also 
be poured into acetic acid, and the zinc then precipitated as sulphide 
with hydrogen sulphide. The zinc sulphide is then dissolved in 
hydrochloric acid, the aluminium present precipitated as hydroxide, 
and the zinc again precipitated as phosphate. 

If the alloy does not contain silica, lead, or tin, it is dissolved 
directly in alkali hydroxide. . T. 8. P. 


Alkali-Acidimetric Estimation of Alumina and the Acidi- 
metry of the Free Acid in Aluminium Salts. S. Fiscun 
(Chem. Zenir., 1913, i, 958—959 ; from Abhandl. deut. naturwiss. med. 
Ver. Bohmen, 1913, iii, 213—237).— The solution of alumina in 
hydrochloric or sulphuric acid is roughly titrated with phenol- 
phthalein and diluted to about 0°03V. The total acidity is 
estimated in one portion by adding a known excess of alkali until 
a clear solution is obtained in the cold, and then titrating back 
with hydrochloric acid in presence of barium sulphate in the warm. 
In another portion, the free acid is titrated with NV-alkali in presence 
of sodium fluoride in a platinum dish. J.C. W. 
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[Estimation of] Manganese in Ore, Ferromanganese, 
Spiegeleisen, etc. Volhardt’s Method. Sipney Crook (Chem. 
News, 1913, 107, 157).—Two grams of the sample are treated with 
suitable acids, finally sulphating with 10 c.c. of concentrated 
sulphuric acid, and evaporating until fumes appear. The residue 
is transferred to a litre flask, which should then be half-filled with 
boiling water. Precipitated zinc oxide emulsion is added until all 
the iron is thrown down, carefully boiled, filtered, and washed well 
with hot water. The collected precipitate, which still contains some 
manganese, is transferred to the original flask, redissolved in 
5—10 c.c. of concentrated sulphuric acid, and again precipitated 
with zinc oxide emulsion. The whole is then added to the main 
bulk, without filtering, cooled, and made up to a litre. An aliquot 
portion, equal to 0°25—0°5 gram of the sample, is pipetted into a 
1500 c.c. Jena flask, made up to 600 c.c. with water, boiled, and 
then titrated with potassium permanganate solution (10 grams per 
litre) until the faint pink colour persists for several hours. In 
carrying out the titration, continuous and vigorous shaking of the 
contents of the flask, as well as repeated boiling, is necessary. 
Towards the end of the titration it is well to filter some of the 
solution through a hardened filter in order to compare its colour 
with that of a standard made by adding two drops (0°1 c.c.) of the 
permanganate solution to one litre of water. The end of the 
titration can then be told with accuracy. 

It may be necessary to make a blank estimation, in order to 
correct for errors caused by the water, acid, and zinc oxide emulsion 
used. T. 8S. P. 


Colorimetric Estimation of Small Quantities of Man- 
ganese in Water. Fritz Haas (Zeitsch. Nahr. Genussm., 1913, 25, 
392—395).—In the method proposed, the manganese is oxidised 
with potassium persulphate, and the quantity of permanganate 
produced is ascertained by comparison with standard solutions of 
the latter. On hundred c.c. of the water under examination are 
acidified with 5 c.c. of 20% sulphuric acid, 1 gram of potassium 
persulphate is added, and the solution is heated until a reddish-violet 
coloration is obtained, or until a brown colour, due to manganese 
dioxide, develops. The sclution is now cooled, a trace of sodium 
hydrogen sulphite is added, and the oxidation with persulphate is 
repeated. The coloration obtained is then compared with that 
exhibited by V/100-potassium permanganate solution. The most 
trustworthy results are obtained when the quantity of manganese 
lies between 0°05 and 1°0 mg. per litre of water. The presence of 
iron does not affect the results obtained by the method, and there 
is no necessity to remove chlorides by previous treatment with 
silver nitrate and nitric acid. W. P. S. 


A Modified Bunsen Valve. Lestrz Russent Mitrorp (J. Ind. 
Eng. Chem., 1912, 4, 845—846).—A sketch of a modified Bunsen 
valve attachment used to close the neck of the Erlenmeyer flasks 
employed for the reduction of iron in the estimation of this metal ; 
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it is made from the bulbous portion of a 10 c.c. pipette, inserted 
into the one-holed stopper, and fitted on the top with perforated 
rubber tubing, which is-loosely closed with a glass plug. 

F. M. G. M. 


The Methods of the United States Steel Corporation for 
the Commercial Sampling and Analysis of Pig Iron. 
Cuemists’ Commitrez or THE U.S. Sree, Corporation (J. Ind. Eng. 
Chem., 1912, 4, 801—812).—A detailed description of the methods 
adopted as standards by the chemists of the U.S. Steel Corporation 
for the analysis of pig iron, which is divided into the following 
sections : 

1. Sampling and the character of the sample. Two optional 
methods are prescribed for taking the sample: (a) the plate or pat 
test, and (6) the chilled mould test; the use of the water shot test 
is considered a violation of the standard methods. The number of 
samples to be taken, their preparation, with sketches of the moulds 
to be employed are also given. 

2. Methods of analysis. Silicon may be estimated by either 
Drown’s or Ford’s hydrochloric acid methods. Sulphur, volu- 
metrically as hydrogen sulphide by titration with iodine, or gravi- 
metrically after oxidation to sulphate. 

Phosphorus, volumetrically by either acid-alkali or potassium 
permanganate titrations; gravimetrically as ammonium phospho- 
molybdate or magnesium pyrophosphate. 

Manganese, by Walter’s colour comparison method; by titration 
with sodium arsenite, or by Ford’s gravimetric method. 

Total carbon, by direct combustion followed by (a) weighing the 
absorbed carbon dioxide; (6) titration with an alkaline hydroxide; 
(c) filtration and ignition of barium carbonate; (d) titration of 
excess of barium hydroxide; or by a sclution-combustion method 
which is described. 

Graphitic carbon, by combustion of the graphitic residue, with 
either absorption of carbon dioxide, or by loss of weight when 
ignited in a crucible. 

Combined carbon, indirectly from the total carbon, or by the 
colour comparison method. 

Titanium, colorimetrically. 

Copper, gravimetrically as copper oxide or volumetrically with 
iodine and sodium thiosulphate. F, M. G. M. 


Estimation of Iron and Titanium in Ceramic Materials. 
ReinHotp Riecke and Ricuarp Berzen (Chem. Zentr., 1913, i, 
656—657 ; from Arch. Physikal. Chem. Glas. and Keram. Massen, 1912, 1, 
45—48).—Since not only the iron, but also the titanium present in 
the clay, have an influence on the firing-colour, it is advisable to 
estimate them both. If the iron is to be titrated by permanganate, 
the solution should be reduced by stannous chloride, hydrogen 
sulphide, or sulphur dioxide, or if reduced by zinc, the titanium 
present must be re-oxidised by bismuth oxide. An iodometric 
estimation is preferable. For the titration of titanium, which is 
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ustially present in less than 1% as dioxide, a colorimetric method 
requiring a special but simple apparatus is described. J.C. W. 


The Colorimetric Estimation of Iron in Lead and its 
Oxides. Joun A. Scmazrren (J. Ind. Hag. Chem. 1912, 4, 
659—660).—A modification of the method previously described by 
Thomson (T., 1885, 47, 493), and now adapted for the analysis of 


lead employed in the manufacture of glass and accumulators. 
F. M. G. M. 


Estimation of Chromium and Vanadium in Steel. D. J. 
Demorest (J. Ind. Eng. Chem., 1913, 4, 895).—A modification of the 
method previously described (A., 1912, ii, 1100), which allows of 
the estimation of chromium and vanadium in the same sample of 
steel. The prepared solution is treated with sodium bismuthate, 
which oxidises the chromium, manganese, and vanadium to chromic, 
permanganic, and vanadic acids respectively ; the permanganic acid 
is destroyed by boiling and manganese dioxide removed by filtra- 
tion; the chromic and vanadic acids are reduced with ferrous 
sulphate to tervalent chromium and quadrivalent vanadium, and 
by subsequent treatment with potassium permanganate the vana- 
dium only reoxidised, so that the amount of ferrous sulphate minus 
the permanganate employed measures the quantity of chromium. 

The vanadium is again reduced with ferrous sulphate (not 
measured), the excess of ferrous sulphate oxidised with manganese 
dioxide, and the vanadium titrated. 

The manganese dioxide (which must be natural or crystalline) 
must not be in too finely divided a condition (A., 1912, ii, 1101), 
but should settle perfectly in a beaker of water within fifteen 
seconds. F. M. G. M. 


A New Volumetric Method for the Estimation of Tin. 
Wittpur W. Patrick and G. C. Wiisnack (J. /nd. Eng. Chem., 1912, 
4, 597—599).—A sample corresponding with 0°5 (or less) of tin is 
placed in a 500 c.c. Erlenmeyer flask, 1°5 grams of metallic antimony 
added (if as much or more is not present in the alloy), and the 
mixture heated with 10 c.c. of concentrated sulphuric acid until 
solution is complete. The contents of the flask are cooled, treated 
with 10 c.c. of water and 60 c.c. of concentrated hydrochloric acid, 
followed by 40 c.c. more water. 

The flask is closed with a four-holed rubber stopper fitted with 
(1) an inlet, (2) an outlet for carbon dioxide, (3) a tube through 
which the titrating solution is introduced, and (4) a glass rod to the 
base of which a spiral of Swedish iron is suspended by means of a 
fused-in platinum hook, which can be raised or lowered to the 
bottom of the flask as required. 

Air is expelled by the passage of carbon dioxide and reduction, 
completed by the application of heat; the iron spiral is raised, 
carefully washed, and the tin rapidly titrated with standard iodine 
solution in the presence of starch. 

The modifications necessary if the alloy contains more than 5% 

29—2 
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of copper or lead or excess of antimony are also discussed in the 
original. F. M. G. M. 


Estimation of Platinum by Precipitation as Sulphide, 
Rupoitr Gaze (Chem. Zenir., 1913, i, 464; from Apoth. Zeit., 1912, 
27, 959—960).—The addition of 5—10% of mercuric chloride or 
oxynitrate expedites the precipitation of platinum as sulphide. The 
method gives good results in the estimation of platinum in organic 
double-salts. Barium platinicyanide may be decomposed by concen. 
trated sulphuric acid or by strong ignition, and the residue 
extracted with aqua regia and precipitated as above. J.C. W. 


a-Nitroso-8-naphthol as a Precipitant for Palladium. W., 
Scumipt (Zertsch. anorg. Chem., 1913, 80, 335—336).—a-Nitroso- 
B-naphthol gives a bulky, reddish-brown precipitate with palladium 
salts, but not with the other platinum metals. This reaction is 
perceptible with a solution containing 0°001 gram of palladium 
per litre. The method may be used quantitatively, as the precipi- 
tate is readily filtered, and yields the pure metal on ignition. The 
accuracy. of the precipitation is not interfered with by the presence 
of platinum and rhodium. The precipitate has the composition 
(C,\,>H,O,N),Pd. C. H. D. 


New Method of Purification of Paraffin and Modification 
by its Aid of Marcusson and Meyerheim’s Process for 
Identifying Different Paraffins by means of the [Iodine 
Value. Constantin I. Isrratr1 and M. A. Mrisasescu (Bull. Acad, 
Set. Roumaine, 1912/13, 1, 91—94).—The paraffin is dissolved in 
boiling chloroform, then mixed with an equal bulk of boiling 
alcohol, and the solution allowed to cool. The solid matter which 
separates is filtered, and the filtrate distilled with the aid of a 
fractionating column in such a way that a portion of the chloroform 
is removed, after which, on cooling the residue in the flask again, 
it deposits a crystalline crop, which is removed, the filtrate being 
again subjected to a similar operation. In this manner a sample 
of white paraffin, m. p. 58°, was resolved into several fractions, the 
highest m. p. observed for any of them being 78°, whilst the last 
fraction was liquid at the ordinary temperature. 

The modification of Marcusson and Meyerheim’s method consists 
in the replacement of ether by chloroform. The paraffin is dissolved 
in a boiling mixture of alcohol and chloroform, the solution allowed 
to cool slowly, and the crystalline precipitate filtered and washed 
with a mixture of alcohol and chloroform, finally with pure alcohol. 
The filtrate is evaporated, and the residue again dissolved in 
alcohol-chloroform. The crop which separates on cooling is 
removed, and the iodine value determined in the filtrate. The values 
obtained in this manner are rather higher than those given by the 
older method, a result which is attributed to the better separation 
of the paraffins. H. W. 


Relations between the Temperatures of the Vapour and 
of the Boiling Liquid in the Case of Mixtures. of Hydro 
carbons. Davip Hoxpre (Chem. Zeit., 1913, 37, 414—415).—The 
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author has distilled, in an Engler flask, crude Galician petroleum 
and also a refined (safety) petroleum (flash point 56°, D'® 0°800), 
measuring at the same time the temperatures of the boiling liquid 
and of the vapour in contact with it. In the case of the crude 
petroleum the temperature range of the boiling point (thermometer 
in vapour) was >240°, from 68° to >308°, and the difference in 
temperature between the vapour and liquid gradually increased 
from 39° to 59°. In the case of the refined petroleum the tempera- 
ture range was 68°, from 184° to 252°, and the temperature differ- 
ence gradually decreased from 8° to 6°. The fact that the tem- 
perature difference increases continually in the case of the crude 
petroleum may be taken as proof that decomposition occurs to some 
extent, the normal behaviour, as predicted by theoretical considera- 
tions, being a gradual decrease in the temperature difference, as in 
the case of the refined petroleum. 

The results of these experiments support the method recom- 
mended by the International Petroleum Commission for the investi- 
gation of petroleum, namely, the use of an Engler flask, and 
measurement of the temperature of the vapour and not of the 
liquid. y 


Vapour Pressure of Naphthalene and its Estimation in 
the Purification of Coal Gas. Ernest Scuiumpercer (J. 
Gasbeleuchtung, 1912, 55, 1257—1260).— A description of the 
apparatus employed, and the method of procedure, by means of 
which the amount of naphthalene present in coal gas is estimated 
by the determination of vapour pressure. The vapour pressures 
corresponding with mixtures containing different proportions of 
coal gas and naphthalene are tabulated at temperatures (taken at 
intervals of 5 degrees) between 0° and 50°. F. M. G. M. 


A New Method for the Estimation of Glycerol. S. H. 
Bertram (Chem. Weekblad, 1913, 10, 237—239).—The method 
depends on the formation of a soluble derivative of copper and 
glycerol on addition of copper sulphate to an alkaline solution of 
glycerol at ordinary temperature. The copper is estimated by 
adding excess of potassium iodide to the solution containing acetic 
acid, and titrating back with WV /10-thiosulphate. The constitution 
of the copper compound is unknown, but its copper content corre- 
sponds with 1 atom to 2 molecules of glycerol. A. J. W. 


Rapid and Accurate Methods for Estimating Phenol. 
L. V, Repman and E. O. Ruopes (J. Jnd. Eng. Chem., 1912, 4, 
655—659).—A discussion of various methods which have been 
employed for the estimation of phenol with a description of two 
(the hypobromite method and the bromide-bromate method), in the 
frst of which the phenol is shaken with potassium hypobromite, 
subsequently treated with iodine, and titrated with sodium thio- 
sulphate; the second method is similar, except that the hypobromite 
is replaced by a mixture of potassium bromide and bromate 
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(Koppeschaar’s solution). The advantages claimed are, an accuracy 
of 0°3% with only one minute’s continuous shaking. 

The phenol should in each case be diluted to approximately 
N/100 concentration, when the resulting precipitate will be white 
and flocculent, showing no traces of red tetrabromo-p-benzoquinone 
or of yellow iciinenephencl bromide. The phenol solution must be 
acid after the bromine is added; if alkaline, an error (of as much 
as 67%) is introduced, which increases as the concentration of the 
phenol in the solution diminishes, and the reaction period increases, 


F. M. G. M. 


The Estimation of Phenol in Crude Carbolic Acid and 
Tar Oils. Joun Morris Weiss (J. Franklin Inst., 1912, 683—690), 
—Eleven different mixtures containing varying proportions of o., 
m-, and p-cresols were each treated with 5, 10, 20, 30, 40, 50, 
60, 70, 80, 90, and 95% of phenol, and the b. -p., density, and 
solidifying point of each mixture carefully determined. From the 
data (which is tabulated) it is considered possible to estimate 
absolute phenol in crude natural mixtures of tar oils within an 
error of 2°5%. 

The synthetic preparation of pure phenol, and the purification 
of the o-, m-, and p-cresols employed in these tests, are described. 

Various anomalies in the physical constants of some of the 
mixtures are recorded, but as they occur in those containing pro- 
portions not found in the crude oil, they are not considered likely 
to lead to inaccuracies if intelligently considered. F. M. G. M. 


The Estimation of Eucalyptol (Cineole) in Essential Oils. 
Francis D. Dopcs (J. Ind. Eng. Chem, 1912, 4, 592).—Eucalyptol 
is stable in the presence of cold potassium permanganate, whereas 
the terpenes and unsaturated compounds also present in essential oils 
are oxidised thereby to soluble products; the unattacked eucalyptol 
can be measured, and its purity confirmed by physical tests. About 
10 c.c. of the oil are shaken at 0° with the addition of a 5—6% 
solution of potassium permanganate until reduction is complete; 
after allowing it to remain at 0° during twelve to eighteen hours, 
the precipitated manganese dioxide is dissolved with sulphurous 
acid (or sodium hydrogen sulphite and hydrochloric acid), water 
added, and the unoxidised oil separated. F. M. G. M. 


Estimation of Formic Acid in Foods, Hernricn FIincke 
(Zettsch. Nahr. Genussm., 1913, 25, 386—391).—Results of estimations 
of formic acid by the mercuric chloride method are recorded, and 
the advantage of adding sodium chloride and sodium acetate to 
the solution before reduction are pointed out (compare A., 1911, ii, 
232). Attention is drawn to the effect of the alteration of the 
atomic weight of mercury on the factor for calculating the quantity 
of formic acid from the weight of mercurous chloride. For the 
detection of formic acid, reduction of the acid with magnesium in 
the presence of hydrochloric acid is recommended, the resulting 
formaldehyde being detected by means of milk and hydrochloric 
acid containing a trace of iron. W. P. 8. 
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Analysis of Mixtures of the Lower Fatty Acids. Kurt 
LancHeLp and Artur Zetveis (Ber., 1913, 46, 1171—1177).— Many 
hysiologico-chemical investigations lead to mixtures of the lower 
members of different aliphatic series. As most of these substances 
can be easily converted into the fatty acids, an attempt has been 
made to solve the problem of estimating the latter in mixtures, and, 
in the first place, in mixtures of those acids which correspond with 
the most commonly occurring amino-acids, namely, acetic, isobutyric, 
isovaleric and a-methylbutyrie acids. Formic acid is omitted 
because it can be estimated separately. The method depends on 
the oxidative degradation of these acids by chromic acid. This 
process is well-nigh independent of concentration, but is influenced 
by temperature to a remarkable extent, for by regulating this, the 
oxidation can be stopped at different stages in exact concordance 
with the theoretical views represented by the equations: 


CH,°CO,H —> 2C0, 
CHMe,°CO,H —-> C(OH)Me,*CO,H —> CH,*CO-CH,( + CO,) 
—> CH,°CO,H(+CO,) —> 200, 

CHMe,*CH,* CO,H—> C(OH) Me,:CH,°CO,H-->CH,°CO-CH,( + 2C0,) 
—-> CH,°CO,H( + CO,) —> 2C0, 
C,H,,-CHMe-CO,H-> 0,H,-C(OH)Me-CO,H->C H,*CO-C,H,( + CO,) 
—> C,H,*CO,H(+CO,) —> 3C0,. 


At 65°, the first phase, the oxidation of secondary chains, is 


completed ; at 100°, the oxidation of the ketones into the acids; and 
at 170°, the complete oxidation. Knowing the total acidity in 
terms of 0°1/-alkali, it is possible, by measuring the carbon dioxide 
evolved in these three stages, and with the aid of appropriate 
formule, to estimate mixtures of these acids. The results are only 
approximate, but since very little substance is required, the method 
may be worthy of application to physiological problems. J.C. W. 


The Purine Content of Blood and Its Estimation. Rvusent 
Bass and WitHELM WikcHowskI (Chem. Zenir., 1913, i, 331; from 
' Wien. klin. Woch., 1912, 25, 1863—1864)—Uric acid and purine 
bases are not precipitated from very dilute solutions by phospho- 
tungstic acid. Such liquids as urine or blood filtrates, which contain 
substances which are precipitated by this reagent, may therefore 
be freed from those materials without loss of uric acid or purine 
bases, especially when precautions are taken not to add an excess 
of precipitant. After removing the phosphoric acid from the con- 
centrated filtrate, silver nitrate is added, and the precipitate is 
decomposed by hydrogen sulphide and filtered. Uric acid crystallises 
out on concentrating the filtrate with hydrochloric acid, and is 
weighed. 

Uric acid is found to be a constant constituent of human or 
bovine blood, but not of horse blood, whereas purine bases are 


common to all, but are found in largest quantity in human blood. 
J. C. W. 
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Detection of Uric Acid in Blood, Fritz Ospermayer, Hueco 
Popper, and E. Zax (Chem. Zentz., 1913, i, 658—659 ; from Ween. klin, 
Woch., 1912, 25, 1967—1968. Compare preceding abstract).—The 
serum is freed from traces of albumin and allied substances by 
centrifugation with crystallised phosphotungstic acid (Merck), which 
does not precipitate uric acid, and then the filtrate is rendered 
alkaline and treated with a special phosphotungstic acid from 
Schuchardt, which gives a blue coloration with uric acid even in 
the dilution 0°01 mg. to 5 cc. water. Other purine substances 
which are found in blood do not react. J.C. W. 


Behaviour of Uric Acid to Zine Salts. M. KascuiwaBara 
(Zeitsch. physiol. Chem., 1913, 84, 223—-233).—On mixing solutions of 
zinc salts with uric acid, precipitates are obtained rich in zinc 
and containing small quantities of uric acid. Compounds of the two 
in definite proportions were not obtained. 

In the quantitative estimation of uric acid in urine, slightly 
higher values are found using the zine method than with the silver 
method. The uric acid obtained by the former method is of satis- 
factory purity. E. F, A. 


Colorimetric Estimation of Uric Acid in Urine. Orro 
Fotin and Witury Denis (J. Biol. Chem., 1913, 14, 95—100).—Full 
details are given of the technique in the colorimetric method intro- 
duced by Folin and Macallum (A., 1912, ii, 495 ; this vol., ii, 80). It 
is possible to carry out the process in fifteen minutes. W. D.H. 


A Simple All-Glass Extraction Apparatus. CLAYTON 
BEaDLE and Henry P. Stevens (Analyst, 1913, 38, 143—144).—The 
apparatus consists essentially of an Erlenmeyer flask about three 
inches in diameter and 44 inches in height to the bottom of the 
neck. The latter is made wide and long, 13 to 14 inches internal 
diameter, and 44 inches long The condenser consists of a glass 
vessel of test-tube shape, fitted at the top with a water inlet and 
outlet and of about 1} to 12 inches external diameter, which is 
slipped into the neck of the flask and supported by a flange resting 
on the rim. The actual extraction tube consists of a glass thimble 
with siphon tube attached about 3 inches long, and 1 to 1} inches 
external diameter. The thimble hangs by means of a flange on 
three or four projections at the bottom of the neck of the flask, 
made by softening the same and forcing a sharp-pointed instrument 
in to the depth of about } inch. The apparatus has the advantage 
that the substance to be extracted is immersed in the solvent or its 
vapour at the boiling point of the liquid. L. DE K. 


Glycerides of Fats and Oils. VI, . The Theoretical Basis 
of Polenske’s “Difference” Number. Atois Bémer and R. 
LimpricH (Zeitsch. Nahr. Genussm., 1913, 25, 367—386) —A method 
proposed by Polenske (Arbeit. Kaiserl. Gesundh., 1907, 26, 444) for 
the detection of certain fats in other animal fats, which is based 
on the differences between the melting and solidifying points 
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of the fats, was found to be useful for the detection of tallow in 
lard, provided that the proportion of the former was not less than 
15%. The method depends on the presence of different palmityl- 
distearins in the fats; lard contains a-palmityldistearin and has a 
“difference”? number of 18°4, whilst tallow contains f-palmityl- 
distearin and shows a “difference” number of 11°8. Previous 
crystallisation of the fats from ether does not increase the sensitive- 
ness of the method, W. P. S. 


Analysis of Altered Milks. L. Vuariart (Ann. Falsif., 1913, 
6, 148—149).—In using the method described by Kling and Roy 
(A., 1909, ii, 525) it is advisable to divide the sample of milk into 
two equal portions, one portion being reserved for analysis in case 
of accident to the first, or it may be employed for a duplicate 
estimation. The total weight of the sample is ascertained, and 
one-half of it is acidified with acetic acid, heated, and the coagulum 
separated by filtration; after being washed, the coagulum is dried 
at 95°, extracted successively with acetone and ether, and then 
mixed with the residue obtained by evaporating the serum and 
washings to dryness. The nitrogen is estimated in the residue by 
Kjeldahl’s method. The author considers that milk should contain 
at least 29 grams of protein (nitrogen x 6°39) per litre, a slightly 
lower standard than the one suggested by Kling and Roy; the 
quantity of fat present should be not less than 30 aa 4" litre. 

o &..G. 


Estimation of Proteins in Milk (by Formaldehyde 
Titration). Witiem C. pe Graarr and (Mile.) A. Scuaap (Ann Falsif., 
1913, 6, 149—157).—In the estimation of proteins by the form- 
aldehyde process described by Steinegger (A., 1906, 1i, 130) the 
authors prefer to use sodium hydroxide solution for the titration 
as they find that the acidity of formaldehyde solutions does not 
increase with dilution when this alkali is used unless the dilution 
is excessive ; Richmond (A., 1911, ii, 236) has recommended the use 
of strontium hydroxide solution in order to avoid this increase of 
acidity. From the results obtained, the factor 0°0777 is deduced 
for converting the aldehyde figure into nitrogen, or 0°495 for con- 
verting it into protein; these agree with the factors given by 
Steinegger, but are slightly different from those found by Rich- 
mond. In the case of heated milk, the results obtained are not as 
concordant as those given by unheated milk. With human milk 
the nitrogen factor was found to be 0°0693, and the protein factor 
0443. Buttermilk yielded an aldehyde figure varying from 10°41 
to 11°29. W. P. 8. 


Estimation of Sugar. II. Ivar Bane (Biochem. Zeitsch., 1913, 
49, 1—18).—A modification of the author’s titrimetric method for 
estimating sugar is described, for which at least an equal accuracy 
is claimed, and which has the advantage in that the standard 
solutions are more readily prepared and the materials required are 
less costly. The copper solution is made in the following way: 
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160 grams of potassium hydrogen carbonate, 100 grams of potassium 
carbonate, and 66 grams of potassium chloride are dissolved in 
700 c.c. of water, the first-named substance being dissolved before 
the addition of the others with the aid of gentle heat (30°); 100 cc. 
of a 4% solution of hydrated copper sulphate are then added, and 
the solution is diluted to 1 litre. This serves as the stock solution, 
of which, for sugar estimations, 300 c.c. are diluted to 1 litre with 
saturated potassium chloride solution. The sugar reduces the 
copper salt to cuprous chloride, which is kept in solution by the 
large excess of potassium chloride. The reduced cuprous salt present 
is then estimated by titration with iodine, which reacts according 
to the equation CuCl+1I+K,CO,=CuCO,+KC1+KI. The iodine 
solution required for this purpose is made by mixing 1 c.c. of 2% 
potassium iodate solution with 2—2°5 grams of potassium iodide and 
10 cc. W/10-hydrochloric acid, and diluting to 1 litre A 
N/100-iodine solution is thus obtained. Starch solution (1% in 
saturated potassium chloride solution) is used as indicator. For 
ordinary estimations 55 c.c. of the diluted copper solution are 
heated for three minutes with the sugar solution, which must not 
contain more than 10 mg. sugar, and the mixture is then allowed 
to cool. Special arrangements are described for preventing oxida- 
tion during this process. The reduced copper salt is then estimated 
by the iodine solution ; 2°70 c.c. V /100-iodine solution are equivalent 
to 1 mg. of dextrose. The sugar solution should be free from 
proteins ‘and substances which are acted on by iodine; hence 
certain precautions are necessary in applying the method to the 
estimation of sugar in urines. 8. B. S. 


A Method of Microchemical Estimation of Certain Con- 
stituents of the Blood. Ivar Bane (Biochem. Zeitsch., 1913, 49, 
19—39).—The blood, which need not weigh more than 0°1 gram, is 
taken up on a weighed strip of filter paper, and then rapidly 
weighed on a torsion balance designed by Hartmann and Braun. 
The weighing can be so rapidly performed that no appreciable loss 
due to evaporation of moisture takes place. To estimate the sugar 
in this, the paper is transferred to a test-tube, to which is added 
7 c.c. of a hot saturated potassium chloride solution, previously 
acidified by the addition of 2 or 3 drops of 40% acetic acid. The 
liquid is then transferred to a 50 c.c. flask, the paper is washed 
with 4 c.c. potassium chloride solution, and then 3 c.c. of the 
undiluted stock solution containing copper sulphate, potassium 
carbonates, and potassium chloride (preceding abstract) are then 
added, and with the precautions described (loc. cit.) the reduction 
is carried out. As only fractions of a mg. of sugar are present, the 
iodine solution (V/100) necessary to titrate the reduced copper is 
less than 1 c.c., hence a special microburette is employed. Exact 
details are given by the author, together with illustrations of the 
method of application. 

A method is also given for the microchemical estimation of 
sodium chloride. To about 100 mg. of blood (weighed on the 
filter paper by the torsion balance) are added 10 cc. of a hot 
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solution of magnesium sulphate containing nitric acid. After cool- 
ing, 2 c.c. of V/100-silver nitrate solution are added, and then a 
definite quantity of kieselguhr, without which a clear filtrate is 
not obtainable. The mixture is shaken and then filtered, and the 
precipitate is washed with water. To the filtrate is then added 
9 cc. of a solution made by dissolving 0°015 gram of potassium 
jodate and 1°7 gram of potassium iodide in a litre. The excess 
of iodide (not precipitated by the silver) is then estimated by titra- 
tion from a microburette with V/100-silver nitrate solution. The 
silver does not react with the iodine until it has reacted with all 
the iodide. The titration is carried out in the presence of a few 
drops of starch solution indicator made by dissolving 1 gram of 
soluble starch in 100 c.c. of 20% potassium nitrate solution. The 
number of c.c. of silver'solution multiplied by 0°585 gives the number 
of mg. of sodium chloride. A correction must be made by blank 
experiment for the adsorption of silver salt by the kieselguhr. 
Examples of the application of the method are given, and also 
suggestions for the micro-estimation of water, hemoglobin, total 


nitrogen, nitrogen of extractives, albumin, and globulin. 
Ss. B. 8. 


Estimation of Sugars by the Kjeldahl-Bertrand Method. 
Paut Beyersporrer (Zettsch. ges. Brauwesen, 1912, 35, 556—%59, 
569—572, 582—584).—-A detailed account of numerous experiments 
on the estimation of sugars (especially in beer and worts), from 
which the author deduces a method combining that of Kjeldahl 


with that of Bertrand (A., 1907, ii, 136), in which the cuprous 
oxide obtained by the first process is treated with ferric sulphate, 
and the ferrous salt so obtained titrated with potassium perman- 
ganate. F. M. G. M. 


Chemical Estimation of Lactose in Milk. Riccrarpo 
Sanretici (Chem. Zentr., 1913, i, 566—567 ; from Staz. sperim. agrar. 
ita/., 1912, 45, 908—916).—The following solutions are recommended 
for the titration of lactose: i, 4:158 grams of copper sulphate to 
1 litre of water; ii, 20°4 grams of Rochelle salt, 20°4 grams of 
potassium hydroxide, 300 c.c. of ammonia (D 0°91), water to 1 litre. 
Twenty c.c. of milk are diluted with 30 c.c. of water, boiled, and 
treated with 5 drops of acetic acid, when the casein and fat are 
precipitated and the albumin coagulated. The liquid is cooled, 
made up to 100 c.c., filtered into a burette, and run into a boiling 
mixture of 10 c.c. of solutions i and ii, 20 c.c. water, and 10 c.c. 
concentrated ammonia. The results are usually about 0°2% higher 
than with Fehling’s solution. J. C. W. 


Estimation of Sugars in Foods (Honey, Confectionery, 
Jams, etc.). CO. F. Murrevet (Ann. Falsif., 1913, 6, 138—143).— 
Sucrose, dextrose, and levulose may be estimated in a solution by 
determining the cupric reducing power and the optical rota- 
tion; in calculating the quantities of the different sugars present 
the following constants are taken into account: sucrose has 
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[a]p +66°50°; dextrose, [a]? +53°00°; levulose, [a] —93:50°, 
invert sugar, Tal2 —20°25°. The sugars in from 5 to 10 grams of 
the material under examination are obtained in 100 c.c. of solution, 
after the removal of other reducing and optically active substances, 
and the reducing power of this solution is determined both before 
and after inversion, the results being expressed as grams of invert 
sugar per 100 c.c. of solution; let these quantities be p and g 

respectively. The rotation of the solution is also determined at 
20° in a 200 mm. tube. The amounts of the different sugars per 
100 c.c. are then calculated from the equations: Sucrose=0°95 
(q-—p); dextrose=p—Z (ZL=grams of levulose); levulose= 
i In the last equation, d=D—c, where D is the 
rotation observed and c¢ the rotation due to the amount of sucrose 
present (c=sucrose x 1°33). The quantities of sugars found are, 


finally, calculated into percentages of the original substance. 
W. P. S. 


Inversion of Raw Sugar Solutions with Ammonium 
Chloride. Frieprich Stronmer and OrrokaR FALuapA (Osterr-uwng, 
Zeitsch. f. Zucker-Ind. u. Landw., 1912, 41, 932—938).—A further 
account of the method (Proc. 8th Internat, Cong. Appl. Chem., 
1912) in which the author employs ammonium chloride for inversion 
when estimating sugar in unpurified solutions. F. M. G. M. 


Estimation of Starch and Dextrin in Sugar Products, 
Confectionery, etc. A. Aveuet (Ann. Fulsif., 1913, 6, 143—147). 
—In the method proposed, 0°5 gram of the substance is inverted by 
heating at 70° with 1% hydrochloric acid, and the reducing sugars 
are then estimated by titration with Fehling’s solution in the usual 
way. Another portion of 0°5 gram of the sample is inverted by 
heating it with 2% hydrochloric acid for one hour at 110°, and the 
reducing sugars now present are estimated. The difference between 
the two estimations, expressed in terms of invert sugar, is multiplied 
by 0°9 to give the quantity of starch or dextrin. A preliminary 
examination of the substance under the microscope, and a test with 
iodine solution, will show whether starch or dextrin is present, or 
which of these preponderates. W. P. 8. 


Difficulties in the Colorimetric Estimation of Vanillin. 
W. 8S. Hupparp (J. Ind. Eng. Chem., 1912, 4, 669—670).—The 
American official method (Bureau of Chemistry) of estimating 
vanillin colorimetrically with bromine water and ferrous sulphate 
is considered to have the following disadvantages: 

(1) A difficulty in getting the maximum coloration; the original 
method of adding the ferrous sulphate first gives a deeper colour 
than the present one, where the bromine is added first. 

(2) It is difficult to add only enough lead cream to decolorise the 
solution, and when different quantities are added, the aye of 
colour subsequently obtained varies. 

(3) Dilution of the sample influences the colour. 
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(4) Much larger amounts of ferrous sulphate are necessary in 
comparison with bromine water to produce a maximum colour. 

5) Lead cream forms a yellow, crystalline lead vanillin derivative, 
(C,E,03)2Pb, which renders a quantitative estimation impossible in 
the presence of lead. 

(6) It seems possible that vanillin is oxidised to pyrocatechuic 
acid. F. M. G. M. 


A New Colorimetric Method for the Determination of 
Vanillin in Flavouring Extracts. Orro FoLin and WILLEY 
Denis (J. Ind. Eng. Chem., 1912, 4, 670—672).—The Winton method 
(A., 1905, ii, 620) for estimating vanillin, although accurate, is 
somewhat lengthy, and the following colorimetric method has 
now been employed. The recently described phosphotungstic- 
phosphomolybdic acid reagent (A., 1912, ii, 1011), when added 
to an acid solution of vanillin, gives, on addition of sodium 
carbonate a rich blue colour. The vanillin extract (5 c.c.) is 
treated with 75 c.c. cold water and 4 c.c. of a solution of lead 
acetate; the volume made up to 100 c.c., the solution filtered, and 
a measured quantity of the filtrate shaken with 5 c.c. of the reagent, 
and after five minutes made up to a known volume with a saturated 
solution of sodium carbonate. After filtration, the resulting dark 
blue liquid is compared in a Duboscq colorimeter with a similarly 
treated standard vanillin solution. F. M. G. M. 


Estimation of Acetone in Urine. O. Sammet (Zeitsch. physiol. 
Chem., 1913, 83, 212—225).—Various methods for the estimation of 
acetone have been submitted to critical examination, particular 
attention being paid to the application of the methods to the 
estimation of acetone in urine. Graaf’s p-nitrophenylhydrazone 
method (A., 1907, ii, 588) was found to yield from 95°5 to 96°2% 
of the quantity of acetone actually present when the amount of 
acetone varied from 0O°1 to 0°2 gram per 100 c.c. of urine. 
Messinger’s method (compare A., 1908, ii, 234) also yielded trust- 
worthy results. When this method is used for the estimation of 
acetone in urine, the latter should be treated with tartaric acid 
and distilled ; calcium carbonate is then added to the distillate, and 
the mixture again distilled. The second distillate is rendered 
alkaline with potassium hydroxide solution, an excess of V /10-iodine 
solution is added, and, after shaking, the mixture is acidified with 
hydrochloric acid, and the excess of iodine is titrated with thio- 
sulphate solution. Each c.c. of V/10-iodine solution is equivalent 
to 0°000967 gram of acetone. The yield obtained by the method 
was about 96% of the quantity of acetone present. Oppenheimer 
has employed a method proposed originally by Denigés (A., 1899, 
1, 475), but the author finds that the results obtained are about 
10% too high when Oppenheimer’s factor (0°055) is used for con- 
verting the weight of the precipitate into acetone; better results 
are obtained when the factor 0°0495 is employed. The volumetric 
method of estimating the mercury in the precipitate is untrust- 
worthy. The author has also attempted to estimate the amount of 
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acetone from the volume of the precipitate obtained in Deniggs’ 
method; the precipitate was subjected to centrifugal action until 
it ceased to decrease in volume, and it was found that the volume 
of the precipitate multiplied by 0°0912 gave the weight of acetone. 
This is only the case when the volume of the precipitate does not 
exceed 0°4 c.c., and even then the results obtained are not strictly 


concordant. W. P.S. 


Estimation of Acetone Substances in Blood and Tissues 
by Micro-methods. W. McKim Marriorr (Proc. Amer. Soc. Biol. 
Chem., 1912-13, xxvii; J. Biol. Chem., 14).—Acetone, acetoacetic 
acid, and B-hydroxybutyric acid may be estimated in 2 to 5 c.c. of 
blood. Acetone is distilled off and estimated by the turbidity it 
occasions in an alkaline mercury silver cyanide solution by the 
nephelometer ; B-hydroxybutyric acid is estimated by oxidation to 
acetone after removal of proteins and sugar. W. Dz. H. 


Applied Plant Microchemistry. VII. Microchemistry and 
Microsublimation of Some Methane Derivatives. Orto 
Tunmann (Chem. Zenir., 1913, i, 192; from Apoth. Zeit., 1912, 27, 
971—974, 983—-985).—Diagrams are given showing the different 
sublimation forms of hydroxymethylanthraquinone from rhubarb 
root, mannitol from manna, Olea europaea and Frazinus ornus, 
maleic acid and its anhydride from Sorbus aucwparia and 
Euphorbium, citraconic acid and its anhydride from the citric acid 
of Citrus, sorbic acid from Sorbus aucuparia, and fatty acid crystals 
with their myelin forms from Areca catechu, Illiciwm religiosum, 
and Elaeis guinensis. J.C. W. 


The Detection and Estimation of Cyanogen and Hydrogen 
Cyanide. F. H. Raopss (J. Ind. Kng. Chem., 1912, 4, 652—655).— 
Two absorption tubes, the first containing 10 c.c. of a 10% solution 
of silver nitrate and one drop of WV/6-nitric acid, and the second, 
10 c.c. of V/2-potassium hydroxide, are connected, and the gaseous 
mixture of cyanogen and hydrogen cyanide passed through them, 
followed by a slow current of air for about ten minutes. The 
tube containing potassium hydroxide is then disconnected, treated 
with 5 c.c. of a solution of ferrous sulphate and one drop of a 
solution of ferric chloride; after about fifteen minutes the pre- 
cipitated ferrous-ferric hydroxides are dissolved with dilute sulphuric 
acid, when the appearance of a distinct green colour, or of a blue 
precipitate, proves the presence of cyanogen in the original gas. 
The hydrogen cyanide is quantitatively absorbed by the silver 
nitrate, whilst the cyanogen is converted by the potassium hydroxide 
into potassium cyanide and potassium cyanate, which can be 
quantitatively estimated if required: 

(CN), + 2KOH = KCN + KCNO+ H,0. F. M. G. M. 


Estimation of Creatine and Creatinine in Diabetic Urines. 
IsipoR GrEENWALD (J. Biol. Chem., 1913, 14, 87—94).—In urines 
containing acetoacetic acid or acetone, creatinine may be estimated 
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accurately by Folin’s method only after these substances are 
removed. Dextrose in concentrations up to 5% has no appreciable 


effect on the estimation of creatine by the Folin method. 
W. D. H. 


The Colour Reactions of Certain Indole Derivatives and 
their Significance with Regard to the Glyoxylic Reaction, 
(Miss) ANNIE Homer (Biochem. J., 1913, 7, 116 —126).— The formation 
of coloured condensation products from indole derivatives and 
certain aldehydes necessitates the use of condensing agents. The 
reaction takes place between the ‘NH group of the indole nucleus 
and the ‘CHO group of the aldehyde. The evidence adduced 
confirms the view originally advanced by Rosenheim that the 
Adamkiewicz reaction is primarily a formaldehyde reaction. In 
Hopkins and Cole’s modification of the test, glyoxylic acid reacts by 
virtue of its decomposition into formaldehyde; the latter is in a 
nascent state, and therefore more reactive. W. D. H. 


Some Colorimetric Estimations; Rowntree and Geraghty’s 
Method for Diagnosing the Kidneys; the Estimation of 
Thiocyanates in Saliva and of Iodine in Urine. WuHeLM 
AUTENRIETH and AxBerT Fonk (Chem. Zenir., 1913, i, 661; from 
Miinchen. med. Woch., 1912, 59, 2657 —2660, 2736—2739).— 
Rowntree and Geraghty’s method for observing the functions of 
the kidneys (J. Pharm. exper. Ther., 1910, 1, 519) depends on the 
injection of phenolsulphonephthalein and its detection in the urine 
by means of the red colour produced by alkalis. For quantitative 
purposes, Autenrieth and Koenigsberger’s colorimeter is recom- 
mended. A normal kidney excretes 45—60% of the reagent during 
the first hour after intramuscular injection, and 70—90% by the 
end of two hours; a kidney which excretes less than 45% is 
unhealthy. 

The same apparatus may be applied to the estimation of thio- 
cyanates in saliva; 0°1 to 10 mg. KCNS in 10 c.c. of solution may 
be estimated. 

The colorimetric estimation of iodine in urine is very exact, since 
iodine may be completely extracted by chloroform, and the solution 
is easily standardised. If the iodine is present in ionic combination, 
it is liberated by sodium nitrite, but if not, the urine must be 
evaporated and the iodine set free from the ash. J. C. W. 


Estimation of Pepsin. Sreran von BoapAnpy (Zeitsch. physiol. 
Chem., 1913, 84, 18—28).—The principle involved consists in pre- 
cipitating the unchanged casein after digestion with pepsin for a 
stated time and the determination of the optical rotatory power of 
the filtrate. The precipitating reagent contains 150 grams of sodium 
sulphate, 50 grams of magnesium sulphate, and 100 c.c. of 96% 
alcohol in 1000 c.c.; 60 c.c. of a 34% casein solution containing 
55 ¢.c, of normal hydrochloric acid per 100 c.c. are digested with 
pepsin at 40°, 30 c.c. of the precipitating reagent are added, and 
the volume made up to 100 c.c.; the contents of the vessel are well 
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shaken and filtered, and the clear liquid examined in the polari- 
meter. 

The method is applied to determining the influence of varying 
the time, amount of enzyme or substrate, and the amount of acid 
on the velocity constants of the reaction calculated from the 
expressions of Schiitz and of Arrhenius. The results confirm those 
obtained by the alternative methods, to which the new method is to 
be preferred on account of its simplicity and accuracy. E.F. A. 


New Reagent for Detecting Blood. Roserr F. Rurran and 
R. H. M. Harpisty (Zhe Canadian Med. Assoc. J., Nov., 1912, 
Reprint. 4 pp.).—A 4% solution of tolidine in glacial acetic acid 
is recommended for the detection of small quantities of blood. 
One c.c. of the liquid to be tested for blood is treated with 1 c.c. 
of 3% hydrogen peroxide and 1 c.c. of the reagent; if blood is 
present a green to bluish-black coloration develops gradually and 
persists for several hours. The reagent was found to be capable 
of detecting 1 part of blood in 7,000,000 parts of aqueous solution, 
1 in 24,000 parts of urine, 1 in 100,000 parts of feces, or 1 in 
30,000 parts of stomach-contents; it is more sensitive than the 
similar benzidine reagent (A., 1911, ii, 348). W. P. 8. 


Application of the Ammonium Carbonate Method for the 
Estimation of Humus in Hawaiian Soils. J. B. Raraer (J. Jnd. 
Eng. Chem., 1913, 5, 222—223).—The ammonium carbovate method 
(compare ibid., 1911, 3, 660) for the estimation of humus in soils 
has given uniformly good results on a number of the soil types of 
the United States, but on exceptional soils, such as those of Hawaii, 
it must be modified, as follows, in order to remove the clay. The 
solution is prepared according to the official method, except that it 
is decanted instead of being filtered; 100 c.c. are placed in a 

aduated flask, 2 grams of ammonium carbonate added, and the 
whole heated for an hour on the steam-bath. After keeping over- 
night, 50 c.c. of the supernatant solution are pipetted off, and 
evaporated to dryness in a tared dish; dried for three hours at 100°, 
weighed, ignited, and weighed again. The loss in weight represents 
the humus. T. 8. P. 


Estimation of Colloids in Effluents containing Sugar. 
Paut Rowuanp and V. Meysaun (Zettsch. Ver. deut. Zuckerind., 1913, 
167—168).—One hundred c.c. of the neutral effluent free from 
suspended matters are treated with 1 c.c. of a 1% aniline-blue solu- 
tion, and then evaporated to a syrupy consistence. This is mixed 
with hot water, and the insoluble, coloured residue is collected on 
a weighed filter, washed with hot water, dried, and weighed. The 
excess of aniline-blue is estimated colorimetrically in the filtrate, 
thus giving the weight of the dye contained in combination with 
the colloids in the insoluble residue; on subtracting the weight of 
the dye from that of the total precipitate, the weight of colloid is 
found. W. P. S. 
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General and Physical Chemistry. 


Determination of the Refractive Indices of Gases under 
High Pressures. II. The Dispersion of Air and Carbon 
Dioxide. Lopewy« H. Siertsema (Proc. K. Akad. Wetensch. Amsterdam, 
1913, 15, 925—931. Compare A., 1912, ii, 213).—The author has 
measured the refractive index of air at pressures varying from 30 
to 100 atmospheres, and of carbon dioxide at pressures between 
20 and 47 atmospheres. The observations were made with light of 
wave-length ranging from A=405 to A=644yp. The results show 
that in both cases the dispersion constants are independent of the 
pressure within the limits of experimental error. The values of the 


constants are compared with those obtained by previous observers. 
H. M. D. 


Further Remarks on a Formula for the Index of Refraction 
of Binary Mixtures. FrkpEric Scuwers (Atti R. Accad. Lincei, 
1913, [v], 22, i, 447—452).—A reply to the criticism of Mazzucchelli 
(this vol., ii, 165). R. V. S. 


Iridescent Layers of Gelatin and their Employment in the 
Manufacture of Artificial Pearls. Rapnaz. E. Lizsecane (Zettsch. 
Chem. Ind. Kolloide, 1913, 12, 181—188).—The author has made 
experiments on the nature of the iridescent films which are obtained 
when a solidified gelatin solution of a calcium salt is allowed to 
interact with a solution of an alkali phosphate. To obtain these 
films, a drop of calcium nitrate solution is added to 5 c.c. of a 10% 
solution of gelatin, which is spread on a glass plate and allowed to 
solidify; a solution of trisodium phosphate is then brought into 
contact with the layer of gelatin, and the plates are left undisturbed 
for some hours. The iridescence appears to be due to the pre- 
cipitation of calcium phosphate in the form of a more or less regular 
succession of layers of precipitate, which give rise to a grating-like 
structure. 

The conditions under which this diffusion effect may be utilised 
for the production of “artificial pearls” are discussed. The 
iridescent gelatin films may be hardened by the action of form- 
aldehyde vapour. H. M. D. 


Dispersion of Metals. Lynpe P. Wueever (Phil. Mag., 1913, 
[vi], 25, 661—679 ; Amer. J. Sci., 1913, [iv], 35, 491—508).—From 
an examination of the available data for the dispersion of silver, 
copper, gold, nickel, and cobalt, it is found that the results obtained 
by different observers differ in general by an amount which is con- 
siderably greater than the errors inherent in the methods of 
measurement employed. 

From a comparison of the data with the dispersion formule 
derived from the electron theory, it appears that the number of 
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free electrons is not constant, but increases with the frequency of 
the currents set up by the incident radiation. The rate of increase 
is relatively small in the infra-red, but is much greater in the 
regions where the metals are more transparent. 

It is also shown that the dispersion of the dielectric constant 
can be calculated from the optical constants for the above metals. 
The value of the dielectric constant at any wave-length is resolvable 
into two parts, which may be distinguished as the “ dielectric” and 
“conductor” parts. The latter, which depends on the presence 
of free electrons, is more important than the pure dielectric term, 
especially at the shorter wave-lengths. In general, the form of the 
dispersion curves is not inconsistent with that indicated by theory, 
but the experimental data are scarcely accurate enough to test the 
point satisfactorily. H. M. D. 


Absorption of Light by Inorganic Salts. VII. Aqueous 
Solutions of Iron Salts. Jonny S. Anperson (Proc. Roy. Soc. Edin., 
1913, $8, 35—43. Compare A., 1911, ii, 785, 786; 1912, ii, 597).— 
The apparatus employed for the measurements was the same as 
that described in previous papers. The salts examined were ferric 
chloride, bromide, nitrate, and sulphate, and ferrous chloride and 
sulphate. Observations were made over the region extending from 
A=434up, to A=1300un, and curves are plotted from the results 
which show the variation of the molecular extinction coefficient with 
the wave-length of the absorbed rays, and also the influence of the 
concentration of the dissolved salt on the absorption. 

For the chloride, nitrate, and sulphate, the infra-red band 
increases in height, and the maximum point of the band shifts 
towards the visible region on dilution, whereas with ferric bromide 
the height of the band decreases with dilution, although the shift 
is in the same direction as for the other ferric salts. The infra-red 
band of ferrous chloride shows but little alteration when the con- 
centration of the solution is varied. 

The absorption in the visible spectrum increases with dilution in 
the case of ferric nitrate and sulphate, but decreases with dilution 
for the bromide. For the chloride the absorption decreases at first 
with dilution, and then increases to a slight extent. This is supposed 
to be due to the formation of colloidal hydroxide. The absorption 
of freshly prepared solutions of the ferric salts differs quite appre- 
ciably from that of solutions which have been prepared for some 
time. H. M. D. 


Absorption of Light by Inorganic Salts. VIII. Alcoholic 
Solutions of Copper, Cobalt, and Nickel Salts in the Ultra- 
violet. ALEXANDER R. Brown (Proc. Roy. Soc. Edin., 1913, 33, 
44-48. Compare preceding abstract).—The salts examined were 
the chlorides and bromides, and in the case of copper, the sulphate, 
observations being made over the region A=265yn to A=450up. 
The calculated molecular extinction coefficients are plotted against 
the wave-lengths, and the resulting curves are compared. The 
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nickel salts afford evidence of a new absorption band with its 
maximum at about A=410mp. H. M. D. 


Absorption of the Ultra-violet Rays by Ketones, Diketones, 
and Ketonic Acids. Jean BrigeLecki and Victor Henri (Compt. 
rend., 1913, 156, 1322—1324. Compare this vol., ii, 263).—The 
authors have determined the molecular coefficients of absorption and 
the positions of maximum and minimum absorption of a number of 
aliphatic ketones and diketones and ketonic acids, and from their 
results have drawn the following conclusions. All substances having 
the general formula, C,H5n4;°CO*C,Hom,;, have an absorption band 
between A=2700 and 2800, the position and height of the band 
varying but little with mand mn. For the homologues above methyl 
ethyl ketone, a minimum absorption is often noticeable at A 2400. 
The method of linking in the alkyl radicles and the position of the 
ketonic group have a marked effect on the value of the coefficient of 
absorption. The introduction of a second ketone group into the 
molecule increases the absorption, without altering the position of 
the maximum. The introduction of the carboxyl group into a 
ketone has a double effect in that the absorption due to the carboxyl 
group is increased, whilst that of the ketone group is diminished. 
Where a substance can exist in both the enolic and the ketonic 
form, the absorption varies considerably with the proportion of 
each form present. Methyl and ethyl acetoacetate exhibit a some- 
what unusual absorption band in the region A = 2400. W. G. 


A Fluorescence Spectrum of Iodine Vapour. Joun C. 
McLennan (Proc. Roy. Soc., 1913, A, 88, 289—-296).—An apparatus is 
described by means of which it has been possible to subject iodine 
vapour to intense illumination by light of wave-length extending 
from beyond A=700up down to A=185yun. The apparatus consists 
of an outer glass illuminating tube of the ordinary Cooper-Hewitt 
type, and an inner tube of clear fused quartz, which is sealed into 
the former by wax joints. The outer tube is furnished with mercury 
electrodes, and carries the mercury arc, whilst the inner tube, after 
the introduction of crystals of iodine, is exhausted and sealed off. 

The fluorescence spectrum, which is exhibited by the iodine 
vapour under these conditions, is characterised by the presence of 
a large number of narrow bands extending from about A=460 to 
about A=210uu. More than eighty such bands have been recog- 
nised on the photographic records, and the mean wave-lengths of 
these are recorded. 

When the inner quartz tube is replaced by a similar tube of glass, 
the band spectrum disappears. From this it is inferred that the 
emission of the banded spectrum is not due to the elevated tem- 
perature of the iodine vapour in the tube, but is a true resonance 
or fluorescence effect. The fact that the glass tube inhibits the 
banded spectrum indicates further that the exciting light consists 
nace, rays, which are absorbed by the walls of the glass 
ube, 

The spectrum investigated by the author shows none of the lines 
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belonging to the fluorescence spectrum of iodine vapour examined 
by Wood (compare A., 1911, ii, 82, 170, 950; A., 1912, ii, 1018). 
The absence of these lines is probably due to the existence of a 
very considerable temperature gradient in the iodine vapour. 
In these circumstances, the light which constitutes the spectrum 
excited by the green and yellow mercury lines has to pass through 
a considerable column of cool iodine vapour, which causes the 
absorption of the fluorescence lines. H. M. D. 


The Relationship between Fluorescence and Chemical 
Constitution. Jonannes Stark (Zettsch. LHlektrochem., 1913, 19, 
397—401).—Polemical. An answer to Liebig’s crititism (this vol., 
ii, 170) of Stark’s theory of fluorescence (this vol., ii, 2). Stark 
briefly reiterates the main points of his theory, and points out 
reasons why fluorescence has not been observed in so large a number 
of organic compounds. He points out that Liebig’s view, that the 
fluorescence of acetone, diacetyl, etc., is due to their decomposition 
by the light employed in the experiments, is not in accordance with 
experimental facts. These substances show the fluorescence instan- 
taneously and at its maximum intensity as soon as the light is 
brought to bear on them, and do not slowly grow in intensity as 
would be required if Liebig’s view were correct. J. F.S. 


Photoelectric Investigation of Fluorescent Substances. 
Witnetm E. Pavuti (Ann. Physik, 1913, [iv], 40, 677—700).—A 
number of fluorescent substances have been examined with respect 
to their photoelectric activity in order to ascertain whether there 
is any connexion between the two effects. The substances chiefly 
examined were anthracene, 2: 5-dimethoxybenzylideneindandione, 
m-aminecyanostilbene, and 2: 5-dimethoxycyanostilbene, all of 
which are excited to maximum fluorescent activity by light in the 
visible region. In regard to their photoelectric properties, it was 
found that none of these substances is excited to measurable photo- 
electric activity by light of wave-length greater than A=420up, 
although they all become active when subjected to the influence of 
ultra-violet rays. If the distribution curves showing the influence 
of the wave-length of the exciting light on the fluorescent and photo- 
electric effects are compared, it is evident that the two phenomena 
are not genetically related. The results are discussed with reference 
to the explanation of the fluorescence and photoelectric emission 
effects in terms of the electron theory. H. M. D. 


The Various Photoelectric Effects shown by Anthracene, 
their Relations to One Another and to the Fiuorescence and 
the Formation of Dianthracene. Max Votmer (Ann. Physik, 
1913, [iv], 40, 775—796).—From an investigation of the photo- 
electric properties of solutions of anthracene in carefully purified 
hexane, it has been found that the Hallwachs effect is not produced 
by light of that range of wave-lengths which gives rise to fluorescence 
and to polymerisation of the anthracene, that is, by light extending 
from A=400 to A=225yp. With shorter-waved rays, the Hallwachs 
effect can, however, be readily detected. 
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The longer-waved rays referred to give rise to a different type 
of photoelectric effect, which consists in the decomposition of the 
solid anthracene with the formation of ions, which are sent off by 
the layer of anthracene on the illuminated electrode under the 
influence of the applied electric field. According to whether the 
electrode is positively or negatively charged, the emitted ions are 
positive or negative. A similar effect is found in the case of 
solutions of sulphur in hexane, except that in this case the effect 
is unipolar, and the photoelectric ionic emission appears to be 
confined to positively charged ions. 

It has been further shown that hexane solutions of anthracene 
increase in electrical conducting power to a large extent when sub- 
jected to the influence of ultra-violet rays of wave-length less than 
A\=225pp. This alteration in the conductivity appears to be due 
to ionisation in the solution, and is attributed to the emission of 
electrons by the dissolved molecules under the influence of the 
short-waved rays. 

The observations are discussed in reference to Stark’s theory of 
fluorescence and to the nature of the process which yields 
dianthracene. In particular it is shown that Byk’s theory of the 
polymerisation process, in so far as this assumes that the primary 
stage consists in the emission of electrons, is inconsistent with the 
author’s observations. H. M. D. 


An Electrically Heated Contrivance Attached to the Polari- 
meter for Determining Rotatory Powers at a Constant 
Temperature. Emit ABDERHALDEN (Zei(sch. physiol. Chem., 1913, 
84, 300—304).—An apparatus is described and figured to take six 
polarimeter tubes 2°5 cm. in length, of 2 c.c. capacity, in which 
the tubes are placed and heated electrically to a constant tem- 
perature. By rotating a screw, the tubes are brought one after 
the other into the field of vision and observed. E. F. A. 


Optical Observation Tubes (Polarimeter Tubes). Siemunp 
Neumann (Chem. Zeit., 1913, 3'7, 520—521).— When a glass polari- 
meter tube gets broken there is often a difficulty in fitting the 
metal end pieces and caps to a new tube, owing to the want of an 
exact fit. This difficulty is obviated if each end of the tube is 
made conical in shape, or perhaps it is better to say, funnel-shaped. 
A metal ring, made in two halves, and screwed on the outside, is 
made to fit the cone, and is kept in position by a narrow ring 
screwing on to it. The end piece, containing the cover glass, then 
screws on to the metal ring. Owing to the conical shape, it is not 
necessary for the tube and ring to fit exactly, the desired tight joint 
being made by means of, for example, a wrapping with the insulation 
ribbon used by the electrician. The fittings need not necessarily 
be of metal; ebonite, or a combination of ebonite and metal, may 
be used. The conical end pieces have the further advantage that 
small air bubbles may be collected in them without interfering with 
the line of vision through the tube. pa ee A 
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Measurements on the Ultra-violet Magnetic Rotation in 
Gases. J. F. Sirs (Physikal. Zeitsch., 1913, 14, 336—343).—The 
magnetic rotation of the plane of polarisation of ultra-violet rays 
of different wave-lengths has been examined in experiments with 
oxygen, hydrogen, and carbon dioxide. In the case of oxygen the 
measurements of the rotation extend to A=265°4, of hydrogen to 
A=237°8, and of carbon dioxide to A=248'2uy. The rotation 
increases rapidly as the wave-length of the ultra-violet light 
diminishes, and the values for the different gases appear to fit in 
satisfactorily with the data obtained by Siertsema for the rotation 
of rays in the visible spectrum. By combining the two series of 
results, and plotting the rotation (relative to the rotation for the 
yellow mercury line) as ordinate against wave-length as abscissa, 
it is shown that continuous curves are obtained in the case of each 
of the three gases. The curve for oxygen is much lower than the 
curves for the two other gases, and of these the hydrogen curve is 
the higher. 

The observed magnetic rotation of ultra-violet rays in hydrogen 
is shown to be at variance with the assumption that the action 
of the molecules on the ultra-violet light can be referred to a single 
type of electron, for which e/m is constant. H. M. D. 


The Dissociation of Gaseous Compounds by Light. Gaseous 
Hydrogen Compounds of the Nitrogen and Carbon Groups. 
Different Gases. Danie. BerrTHELoT and Henry GaAvuDECHON 
(Compt. rend., 1913, 156, 1243—1245. Compare this vol., ii, 369).— 
The rule that, for the hydrogen compounds of elements of the same 
group, the stability with respect to light diminishes as the atomic 
weight increases, holds good in the case of the nitrogen and carbon 
groups. Zinc ethyl is-rapidly decomposed by the light from a 
mercury-quartz lamp. Carbonyl chloride is slowly decomposed by 
the extreme ultra-violet rays, whilst sulphur hexafluoride is 
unaffected by the light from a mercury lamp. W. G. 


A Simple Method for the Absolute Measurement [of the 
Energy] of Ultra-violet and Visible Light Rays. Curis11an 
Wintuer (Zettsch. Elektrochem., 1913, 19, 389—397).—An instrument 
is described, termed a fluorometer, by means of which the energy 
of a ray.of given wave-length can be measured irrespective of the 
presence of ultra-red rays. The principle involved consists in 
allowing a beam of light from a normal lamp, after passing through 
light filters, to enter a rectangular quartz vessel, which is filled 
with a fluorescent material. In this way a narrow, fluorescent beam 
is produced in the quartz vessel. A second beam is produced, 
parallel with and a few millimetres removed from the first beam, 
by the light under investigation. This second beam enters at the 
opposite side of the vessel. By means of a Jens and cross wire 
moving over a graduated scale, the position of equal brightness 
is measured. From this value, by means of the expression 
log i9/Zp=(m+m,)(d,—d,), where % and JZ, represent the light 
quantities in the two cases, m and m, the extinction coefficients of 
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the two rays, and d, and d, the lengths of the two fluorescent beams 
at which equal brightness is obtained. The method of determining 
the energy quantity from these results is fully explained, together 
with possible errors and precautions necessary in using the method. 
The fluorescent solutions employed by the author are: (1) 
Rhodamine-B, made up of 0°004 gram per litre, useful for wave- 
lengths 600 to 460yp, and can also be used for the ultra-violet from 
340yp and downwards. (2) Sodium fluorescein, made up of 0°01 
gram per litre + 2°50 c.c. of W-sodium hydroxide, useful for wave- 
lengths from 520yp down to 254. (3) Quinine sulphate, made up 
of 01 gram per litre +4 c.c. V-sulphuric acid, useful down to 260up. 
In addition to its uses for the measurement of energy values, this 
instrument is shown to be serviceable in measuring absorption 
curves, and also the reaction velocities of light-sensitive and non- 
sensitive systems. A number of light filters for various regions are 


described, and a criticism of many of the older light filters is given. 
F. 8. 


A Quantitative Study of Some Photochemical Effects 
Produced by Ultra-violet Light. J. Howarp Maruews and Leon 
H. Dewey (J. Physical Chem., 1913, 17, 211—218).—Various 
solutions of 0°1V strength were exposed at 25° in a quartz flask 
to a Cooper-Hewitt quartz mercury vapour lamp at 10 cm. distance. 
Under these conditions oxalic acid is very slightly affected, but in 


presence of uranium nitrate, sulphate or acetate is rapidly oxidised 
at a linear rate proportional to the uranium concentration. It is 
deduced that the decomposing action of ultra-violet light is 
dependent on the amount of light photochemically absorbed. 
Potassium permanganate and dichromate solutions are very stable 
towards ultra-violet light, but the oxidation of sodium sulphite in 
contact with air is accelerated thereby. R. J.C. 


The Photosensitiveness of Fehling’s Solution. ALAN 

Leicnton (J. Physical Chem., 1913, 1'7, 205—210).—According to 
Byk (A., 1905, ii, 70), Fehling’s solution is decomposed by light of 
wave-lengths less than 400up, corresponding with an absorption 
band in the ultra-violet, whereas the red and yellow waves of the 
visible absorption bands have no action. This is contrary to the 
rule that radiations which are absorbed by a substance tend to 
destroy it. 
_ It is suggested that the red light absorbed by Fehling’s solution 
is not active enough to produce decomposition unaided, whereas in 
presence of a suitable reducing agent its activity might be sufficiently 
reinforced for it to do so. In accordance with this suggestion, the 
author finds that in presence of quinol within certain very narrow 
limits of concentration, Fehling’s solution is reduced by red light, 
but is stable in the dark. R. J. C. 


Phototropic Phenomena with Stilbene Derivatives. Hans 
Stoppe and Heryricn Matuison (Ber., 1913, 46, 1226—1238).—It 
has been discovered that a small class of compounds, of which 
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p-diacetyldiaminostilbene-o-disulphonic acid is typical, exhibits 
phototropy; the substance mentioned, when exposed to direct sun- 
light for a few minutes, changes from bright yellow to reddish- 
brown, and reassumes its original colour when kept in the dark; 
the salts of the substance behave in a similar manner, the only 
variation being in the colours. The most effective light rays are 
included between A490 and 271, and, indeed, this group of rays 
exerts a much more marked effect than the beam of light from 
which it is selected, because yellow and red rays accelerate the 
reverse change, thus favouring the restoration of the substance to 
the original form. Experiments with the sodium salt of diacetyl- 
diaminostilbenedisulphonic acid show that rise in temperature has 
much less effect on the direct change than on the reverse, so that 
with an increase in temperature the illumination to produce a 
constant effect must be greater. It is also discovered that the 
presence of oxygen is necessary to the effect of light on the sub- 
stance and its salts, and the application of paper soaked with an 
alcoholic solution of tetramethyldiaminodiphenylmethane (Arnold 
and Mentzel, A., 1902, ii, 352) proves the simultaneous formation 
of a little ozone. A photographic plate failed to detect any 
luminescence during the reversion of the “excited” substance to 
its original condition. 

An examination of a number of derivatives shows that, although 
many give an irreversible colour change, phototropy occurs only 
with those which, in addition to the ethylenic linking, contain the 


sulphonic acid group, together with the formyl or acetyl radicle. 

It remains undecided whether the oxygen exerts a mere contact 
effect, or acts by addition and elimination, but assuming the latter 
view, explanations are tentatively proposed as to the possible 
mechanism of the change. D. F. T. 


Quantitative Relation between the Range of the a-Particles 
and the Number of Changes Emitted During Disintegration. 
A. VAN DER Broek (Phil. Mag., 1913, [vi], 25, 740—742).—Only the 
charges carried by the a-particles are considered, those carried by 
the B-particles being apparently neglected. The following relations 
seem to exist: log V,=A+mnB, and logA=C+mnD, where V, is the 
velocity of the a-ray, m the number of charges expelled from the 
commencement of the disintegration series, B and D general con- 
stants, and A and C special constants for each series. F. 8. 


Magnetic Spectrum of the 8-Rays of Radioactinium and its 
Disintegration Products. OrrTo von Barrer, Orto Haagy, and Lise 
MerTNER (Physikal. Zeitsch., 1913, 14, 321—323).—The radioactinium, 
which had accumulated in an actinium solution after keeping for 
some weeks, was precipitated by ammonium thiosulphate after the 
addition of a small quantity of zirconium nitrate. This was purified 
by a second precipitation, dissolved in dilute hydrochloric acid 
with the addition of a drop of dilute nitric acid, and the boiling 
solution electrolysed with a silver wire as cathode. In this way 
a thin layer of radioactinium was obtained, which was employed in 
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the photographic investigation of the magnetic spectrum. The 
photograph obtained by exposure of the plate for nine hours to 
the action of the freshly prepared substance affords evidence of the 
emission of B-rays with velocities equal to 0°73, 0°67, 0°60, 0°53, 
0°49, 0°43, and 0°38 of the velocity of light. At the end of ten 
days a further photograph was taken of the magnetic spectrum, 
which showed the emission of f-rays with the velocities 0°91, 0°74, 
0°66, 0°60, 0°42, and 0°38. The intensities of the lines on the two 
photographs indicate that the rays 0°91, 0°74, 0°66, and 0°60 are 
due to actinium-X and the active deposit, whilst the rays 0°53, 0°49, 
0°43, and 0°38 are due to radio-actinium. 

The highly penetrating rays which have been previously referred 
to (A., 1908, ii, 1007) are now shown to be y-rays. H. M. D. 


Analysis of the y-Rays from Radium-B and -C. Enrvyest 
RurHerForD and H. Ricwarpson (Phil. Mag., 1913, [vi], 25, 722—734). 
—An analysis of the y-rays of radium, now known to be complex, 
and due in part to radium-B as well as radium-C, has been made 
by absorption methods. An aray tube, filled with radium 
emanation, was placed in a magnetic field to deflect primary f-rays, 
and the ionisation in the electroscope measured both in air and in 
a mixture obtained by passing hydrogen through methyl iodide, 
in order to exaggerate the relative effect of the very easily absorbed 
radiation. After passage through 6 cm. of aluminium, the absorp- 
tion is exponential with the value »=0°115 or p/D=0°0424, as 
found by Russell and Soddy.. Between 0°05 and 6 cm. of aluminium, 
a curve was obtained which, when the effect of the hard y-rays 
was subtracted, was exponential with the value »=0°51 in 
aluminium. This is due to radium-B. Similarly, between 0 and 
0:08 cm. of aluminium, a radiation, exponentially absorbed with 
n=40, was obtained. Evidence of a still softer radiation (u=230) 
was also obtained, but it is inconclusive. 

From pure ‘radium-C, deposited on nickel by von Lerch’s method, 
the radiation is exponentially absorbed (u=0°115) after 0°2 cm. 
of aluminium. A soft radiation was present, but it was probably 
due to a secondary characteristic radiation from nickel, and was 
not observed when silver was used. When lead was used as the 
absorbent, the soft radiations from radium-B were not exponentially 
absorbed, and the value of uw varied from 11 to 2°8. 

Thus, radium-B emits certainly two, and perhaps three, types of 
y-rays, whilst radium-C emits only one. The radiation, »=40, 
corresponds with the characteristic X-radiation in the L series to 
be expected from an element of atomic weight 214. The second 
type, »=0°51, probably corresponds with another series not so far 
observed for the X-rays. The energy of the softer type of y-rays 
from radium-B (u=40) is very small compared with that of the 
more penetrating types from radium-B and -C. F. 8. 


Production of Photochemically Active Rays in Ordinary 
Chemical Reactions. J. Howarp Matuews and Leon H. Dewey 
(J. Physical Chem., 1913, 17, 230—234. Compare A., 1912, ii, 116). 
—When zinc is dissolved in acid, or calcium carbide is acted on 
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by water in proximity to a photographic plate, and the gases 
evolved are led away, the plate remains unaffected. When, how- 
ever, as in Matuschek and Nenning’s experiments (A., 1912, ii, 116), 
the gaseous products are allowed to come into contact with the 
plate, reduction occurs, and images are formed of pieces of tinfoil, 
etc., laid upon the plate in such a way as to protect it from the 
gases. Writing may be produced on a photographic plate, using 
a jet of hydrogen as a pen and afterwards developing. 

No photographic effect could be detected in the case of reactions, 
such as the slaking of lime, which give no gaseous products. The 
conclusion is drawn that Matuschek and Nenning’s chemically 
active rays do not exist. 


The Rontgen Ray Luminescence of Mercury Vapour. §r, 
Lanpau and H. Piwnikrewicz (Physikal. Zeitsch., 1913, 14, 381—386), 
—It is shown that the action of Y-rays on mercury vapour causes 
the emission of a bluish-green light. The intensity of the luminous 
emission increases with rise of temperature, but this is entirely due 
to the increase in the density of the saturated vapour. From 
observations with unsaturated mercury vapour, it appears that the 
temperature of itself has no influence on the intensity of the 
luminosity. 

The luminosity becomes less intense when foreign gases are 
admixed with the mercury vapour. The comparative observations 
made with nitrogen, carbon dioxide, and hydrogen show that the 
first two gases have approximately the same influence, whilst 
hydrogen is appreciably more active in reducing the luminosity. 
The spectrum of the X-ray luminescence appears to be continuous 
with a maximum intensity at about A=410up. H. M. D. 


Relationship between the Fluorescent Réntgen Rays. W. 
KaurmMann (Physikul. Zeitsch., 1913, 14, 386—387).—It has been 
pointed out by Owen (A., 1912, ii, 516) that the absorption by 
various gases of the characteristic fluorescent rays which are emitted 
by the elements between iron and molybdenum is proportional to 
the fifth power of the atomic weight of the radiator. This relation- 
ship would appear to hold whatever the nature of the absorbing 
substance, and, furthermore, to be applicable to fluorescent rays of 
either the Z or the K group. If the logarithms of the atomic 
weights of the radiators are taken as abscisse, and the logarithms 
of the specific absorption of the characteristic rays in aluminium 
as ordinates, points are obtained which lie on a straight line, the 
tangent of the slope of which is very nearly equal to 5. For the 
two groups of rays, the lines are practically parallel. The JZ-rays 
emitted by a metal have the same properties as the K-rays emitted 
by another metal, the atomic weight of which is 1/2°7 of that of 
the first metal. H. M. D. 


Demonstration of Fluorescent Réntgen Radiation. W. 
Kavurmann (Physikal. Zeitsch., 1913, 14, 387—388).—An ‘apparatus 
has been designed which affords a convenient means of demon- 
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strating the emission of fluorescent secondary rays by different 
metals when these are subjected to the action of Réntgen rays. 
In this apparatus, arrangements are made for moving disks of 
various metals into such a position that they are exposed to the 
rays from the anti-cathode of an X-ray bulb, which is placed so 
that the rays pass through an aperture in a lead plate into a 
wooden box, which on its lower side is provided with a narrow 
observation tube. Attached to the lower side of the lead } late 
which covers the top of the wooden box is a fluorescent screen, 
which is so arranged that it can only be acted on by the secondary 
rays emitted by the metal in front of the aperture, and not by the 
primary rays. By the movement of a rod to which the metal disks 
are attached, these can be brought into position at will and examined 
in respect of their behaviour towards the primary rays. By 
varying the pressure in the discharge tube, the character of the 
primary rays is readily varied, and the different metals can be 
compared at various stages of exhaustion. H. M. D. 


Carriers of the Negative Thermionic Current in a Vacuum. 
Gwitym Owen and Ropert Hatsaun (Phil. Mag., 1913, [vi], 25, 
735—739).—The authors have made further experiments to deter- 
mine the nature of the ions which are emitted at high temperatures 
by palladium, pure and commercial platinum, and iridium. From 
the influence which a magnetic field exerts on the negative 
thermionic current, it appears that the carriers consist almost 
entirely of electrons, and that if heavy ions are present at all, the 
proportion of the current carried by them is less than one two- 
thousandth, and probably less than one ten-thousandth, even at the 
highest temperatures. H. M. D. 


The Actinium Products of Long Life. Orro Hann and Martin 
Rotnensacn (Physikal. Zeitsch., 1913, 14, 409—410).—Actinium, 
radioactinium, and actinium-X have been obtained in as pure state, 
in the radioactive sense, as possible in order to determine the 
periods of the changes, and whether actinium itself gives a detect- 
able radiation. 

Actinium-X was prepared from radium-free actinium by pre- 
cipitating the actinium and radioactinium with ammonia, adding 
iron to the acidified filtrate, and again precipitating with ammonia, 
and removing the actinium-X from the filtrate by a barium sulphate 
precipitation. The half-period, determined as the mean of a large 
number of closely agreeing decay curves of the f-rays, was 11°6 
(+0°1) days (1/A(day)-!=16'8). The usually accepted values are 
10°2 and 15 days respectively. 

Radioactinium was prepared by precipitating zirconium in a 
feebly acid solution of actinium by sodium thiosulphate and purify- 
ing the precipitate from actinium by repetition of the process. The 
Bray decay curve agreed with the theoretical, for the half-periods 
of 19°5 days and 11°6 days for radioactinium and actinium-X 
respectively, and was exponential from the 115th to the 174th day 
from preparation, when the f-rays became too small for measure- 
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ment. After 450 days no «radiation could be detected, showing 
that there is no appreciable residual activity. The value of 
1/A(day)-! for radioactinium is thus 28°2, in agreement with 
previous values. 

Actinium was purified repeatedly from its products, as rapidly 
as possible to minimise their regeneration, and initially gave no 
detectable B-rays and only a very small trace (0°2 to 0°3% of the 
maximum) of a-rays. The possibility is not excluded that actinium 
may give a very strongly absorbed f-radiation, which, like that 
of radium-D, could be shown only by photographing the magnetic 
spectrum of the f-rays. F. S. 


The Existence of Uranium-Y. ALEXANDER Fieck (Phil. Mazg., 
1913, [vi], 25, 710—712).—All attempts to repeat the work of 
Antonoff (A., 1911, ii, 844), who obtained evidence of a product, 
uranium-Y, with period 1°5 days, giving soft 8-rays and some a-rays, 
and present in the uranium series in minute quantity, have been 
unsuccessful. Various methods of removing thorium in minute 
amount from large amounts of uranium proved incomplete, and 
with such uranium, the presence of thorium-B gave effects similar 
to those observed by Antonoff. With uranium, free from thorium, 
no trace of any other product except uranium-X was obtained. 

F. S. 


Growth of Radiothorium from Mesothorium-2. Joun A. 
Cranston (Phil. Mag., 1913, [vi], 25, 712—715).—The object was to 
ascertain whether the production of radiothorium from meso- 
thorium-2 was direct or occurred through an intermediate product, 
the parent of ionium, the analogue of radiothorium in the uranium 
series, being experimentally still unknown. By adding a trace of 
thorium to the mesothorium-barium solution, and precipitating with 
ammonia, mesothorium-2, radiothorium, and thorium-B and -C are 
obtained withthethorium. The precipitate, dissolved in the smallest 
quantity of acid, is treated with hydrogen peroxide, and the 
thorium and radiothorium removed, the final traces of thorium-B 
and -C being removed by adding a lead and bismuth solution and 
precipitating with hydrogen sulphide several times. The pure 
mesothorium-2 preparation was examined in a magnetic field to 
deflect B-rays from the electroscope, and the growth of a-rays with 
time observed. The curves agreed with the theoretical curves, 
calculated on the assumption that the production of radiothorium 
occurs directly, except over the initial few hours, when a rapid 
decay of an initial a-radiation rather than a rise from zero occurred. 
The difference curve is approximately exponential with the period 
of mesothorium-2, and suggests the possibility that some of the 
mesothorium-2 atoms disintegrate, with expulsion of an a-ray 
instead of a B-ray. The proportion, however, cannot be greater 
than 3 in 100,000, and owing to. the similarity of period between 
mesothorium-2 and thorium-B, the point is left open for further 
examination. ‘ 


GENERAL AND PHYSICAL CHEMISTRY. ii. 465 


The Preparation of Radioactive Substances from Thorium. 
Fritz Guaser (Chem. Zeit., 1913, 37, 477—478).—A substance, with 
activity corresponding with that of thorium-X, has been separated 
by means of the insolubility of its sulphate from the sulphuric acid 
solution of monazite sand. This substance, which is termed pro- 
visionally thorium-Y, as its manner of preparation is different from 
that of thorium-X, is left undissolved when thorium phosphate, 
precipitated by neutralising or diluting the monazite solution, is 
treated with sulphuric acid. F. 8. 


Radioactivity of Typical Soils in the United States. Ricuarp 
B. Moone (Bied. Zentr., 1913, 42, 213 ; Internat. Cong. Appl. Chem., 
1912).—The radioactivity of twelve soils was investigated by 
Strutt’s method. The radioactivity seems to be connected with the 
mineral composition rather than with the chemical composition. 
No definite conclusions could, however, be drawn. N.H. J. M. 


Anomalous Dispersion in the Region of Short Electric 
Waves. F. Ecxert (Ber. Deut. Physikal. Ges., 1913, 15, 307—329). 
—Experiments have been made to determine the behaviour of 
metals, water, and alcohols towards electric waves of short wave- 
length. The wave-lengths examined ranged from 17°5 to 88 mm. 
In contrast with certain previous statements, it has been found 
that the reflexion capacity of the metals amounts to 100% in agree- 
ment with theoretical requirements. This result is independent of 
the position of the plane of the electric vector. 

Absorption measurements were made for water, methyl, ethyl, 
propyl, and zsobutyl alcohols, and for glycerol, and in all cases 
anomalous dispersion was found in the region of wave-lengths sub- 
mitted to examination. It is suggested that the absorption of these 
substances is not due to the presence of the hydroxyl group, but 
to the complex molecules which are formed as a consequence of 
association. The variation of the absorption with temperature is 
in agreement with this view. H. M. D. 


Influence of the Valency of the Metal on the Photo-electrical 
Effect of Metallic Compounds. G. A. Dima (Compt. rend., 1913, 
156, 1366—1368).—The author has compared the photo-electrical 
effects produced by salts of metals, capable of yielding two or more 
classes of compounds with varying valency of the metal, such as 
mercury, tin, iron, copper, etc., and in all cases finds that the 
compound in which the valency of the metal is least appears to 
have the greatest photo-electrical power. W. G. 


Cathodic Sputtering. Grorce W. C. Kave (Proc. Physical Soc. 
London, 1913, 25, 198—201).—An account is given of the volatilisa- 
tion of an aluminium cathode in a discharge tube containing helium. 
The cylindrical electrodes were made by bending thin sheets of 
aluminium so that two opposite edges were nearly in contact. The 
sputtered deposit which appeared on the glass walls when the 
discharge tube was run at a moderate potential indicates that the 
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disintegration of the aluminium was practically restricted to the 
edges of the cathode. This would seem to show that the particles 
are shot off exclusively from those regions where the potential 
gradient has a maximum value. H. M. D. 


Calculation of Equivalent Conductivity at Infinite Dilution. 
Stuart J. Bates (J. Amer. Chem. Soc., 1913, 35, 519—535).—In 
interpreting the results of an investigation of the properties of 
solutions of electrolytes, the concentrations both of the ions and of 
the non-dissociated molecules must be known with considerable 
accuracy, and this involves an exact knowledge of Ay. The methods 
employed by Kohlrausch ‘and Noyes for calculating A, values are 
discussed, and it is shown that these demand the assumption that 
the expression (Cy)?/C(1—y) for the ionisation constant becomes 
zero at zero concentration. Graphic and algebraic methods for 
determining the value of m in Storch’s equation (A., 1896, ii, 288) are 
developed. The variations of » with the concentration are com- 
pared for weak, medium, and strong electrolytes, and it is shown 
that, in all cases, as the concentration decreases, the value approaches 
more closely to that required by the law of mass action. 

Methods are given for calculating the upper and lower limits 
between which the value of A, must lie. In the case of the uni- 
univalent salts for which Kohlrausch obtained data for solutions 
as dilute as 0°0001, the difference between the limits is about 
0°2%. An empirical graphic method is described for determining 
an upper limit and a “ probable” value of Ay. The limiting values 
and “probable ” values have been calculated for several salts, and 
show good agreement. The “probable” values have been adjusted 
by Kohlrausch’s law of the independent migration of ions, and the 
resulting A, values are smaller than those generally employed. 

E. 


Conductivity Maxima in Glycerol. Srewart J. Luoyp (J. 
Physical Chem., 1913, 17, 264—267).—Zine chloride appears to be 
indefinitely soluble in glycerol at 150°. The solutions exhibit a 
maximum conductivity at 50° with 0°188 gram of zinc chloride 
per c.c., and at 100° with 0°271 gram. The maximum had not been 
attained at 150° with the strongest solution measured, namely, 
0°6131 gram per c.c. 

The falling off in the conductivity in concentrated solutions is 
held to be closely connected with the increased viscosity. The 
temperature-coefficient is very large, corresponding with a rapid 
fall in viscosity as the temperature is raised. Concentrated solutions 
solidify to a jelly-like paste on cooling from 150°. R. J. C. 


Electric Conductivity of Mixtures of Selenious Acid and 
Ammonia. Evcinz Cornec (Ann. Chim. Phys., 1913, [viii], 28, 
697—701).—Measurements have been made of the electric con- 
ductivity of solutions obtained by mixing aqueous solutions of 
ammonia and selenious acid in different proportions. Five series 
of experiments were made, in which the concentrations of the 
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alkaline and acid solutions were respectively 1/8, 1/16, 1/32, 1/64, 
and 1/128 molar. The results are shown by a series of curves 
obtained by plotting the molecular conductivity as a function of 
the ratio of the proportions of the constituent solutions. The 
conductivity curves for the three most dilute solutions exhibit a 
minimum at the point. corresponding with the acid selenite, 
NH,HSeOs, and in all cases the curves show a maximum at the point 
corresponding with (NH,),SeO;. There is no evidence of the 
formation of any other compound, as was suggested by the results 
obtained by Miolati and Mascetti (A., 1901, ii, 381). H. M. D. 


Citrophosphate Solutions. IIf. The System Citric Acid- 
Phosphoric Acid-Sodium Hydroxide-Water. Uco Prato.onco 
(Atti R. Accad. Lincei, 1913, [v], 22, i, 387—391. Compare this vol., 
ii, 282)—The author has investigated at 20° that part of the 
diagram of this system in which the production of citrophosphate 
compounds is most probable, and from the results (which are 
exhibited in curves) no evidence of the existence of citrophosphate 
can be obtained. The only solid phases observed were citric acid, 
monosodium citrate and disodium phosphate. R. V. 8S. 


Aqua Regia. II. Effect of Chloride Ion on the Potential 
of the Nitric Acid Electrode. Wru11am C. Moore (J. Amer. Chem. 
Soc., 1913, 35, 333--340).—In an earlier paper (A., 1911, ii, 719) it 
has been shown that the chloride ion decreases the efficiency of 
dilute nitric acid in the oxidation of ferrous salts. In order to find 
an explanation, a study has been made of the effect of chloride ions 
on the oxidation potential of nitric acid. An attempt was made 
to obtain a value for the oxidation potential of a V/10-nitric acid 
dlectrode, saturated with nitric oxide, but constant @esults could 
not be obtained on account of the increase in the concentration 
of nitrous acid due to the reduction of the nitric acid by the nitric 
oxide and by the reduction of nitrate to nitrite ions. The experi- 
ments showed, however, that the potential of the nitric acid electrode 
was reduced in presence of the chloride ion, this being due probably 
toa decrease in the tendency towards nitrite ion formation. 

The oxidation potential of V/10-nitric acid in equilibrium with 
nitrous acid and nitric oxide at atmospheric pressure is quite 
definite, and the chloride ion has no effect on it. The mean value 
of this potential is 0°4723 volt, measured against a WV /10-calomel 
electrode at 25°17 +0°02°. E. G. 


Potential of the Lithium Electrode. Gitzerr N. Lewis and 
Freperick G. Krys (J. Amer. Chem. Soc., 1913, 35, 340—344).— 
The potential of the lithium electrode has been determined by a 
modification of the method employed in the case of the sodium and 
potassium electrodes (A., 1910, ii, 1027; 1912, ii, 225). The results 
show that the potential of lithium in a W-solution of lithium ions 
at 25° is 3°3044 volts against the normal calomel electrode taken 
% zero. This value is the sum of (1) 2°3542 volts, the potential 
of lithium amalgam (containing 0°0350% Li) against an aqueous 
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solution containing lithium ions in V-concentration, and (2) 0°9502 
volt, the difference of potential between lithium and 0°0350% 
lithium amalgam in a solution of lithium iodide in propylamine. 
The temperature-coefficient of the latter 7.M.F. is 0°000322 volt 
per degree, and hence the heat of solution of 1 gram-atom of lithium 
in 0°0350% lithium amalgam is —19,605 cal. E. G. 


An Apparatus and a Method for the Determination of the 
Velocity of the Chemical Reactions which take place on 
E.ectrodes during ,the Passage of a Current. Davin 
REICHINSTEIN (Zeitsch. Elektrochem., 1913, 19, 384—389).—The 
apparatus used in the investigation consists of a multiple rotating 
commutator, by means of which the primary and secondary currents 
can be made and broken at definitely known intervals of time. 
The author deduces expressions which give the velocity constants 
for reactions of the first and second order. They have the forms: 
ky=(my—m)/mt and k,/V =(m,—m)*/mytm? respectively, where k, 
is the constant of the velocity of decomposition (for example, in 
the decomposition of the platinum hydrogen alloy with the forma- 
tion of molecular hydrogen), my is proportional to the quantity of 
copper deposited in a copper coulombmeter in the secondary circuit, 
m to a similar value in the primary circuit, ¢ represents the time 
from the commencement of the experiment at which the values 
my and m were obtained, and V is the volume occupied by the 


reacting substance on the electrode. The method is used for deter- 
mining the velocity of evolution of oxygen from a platinum 
electrode. The results are regarded as orienting only. J.F.S. 


Electromotive Force Produced by the Flow of Solutions of 
Electrolytes*through Capillary Tubes. Louis Ritry (Compt. 
rend., 1913, 156, 1368—137V)—An extension of the measurements 
of the #.M.F. produced by the flow of electrolytic solutions through 
capillary tubes (compare A., 1912, ii, 622) to solutions of potassium 
chloride, nitrate, sulphate, and hydroxide, and hydrochloric and 
sulphuric acids of varying concentrations. By determining the 
viscosity and conductivity of the solutions, the author has also 
calculated the potential difference at the point of contact of the 
glass and the electrolyte. The values of this potential difference in 
the case of potassium nitrate steadily decrease as the concentration 
increases, showing no minimum up to a concentration of 1 gram- 
molecule per litre. For dilute solutions, the potential difference 
at the point of contact is much less for potassium salts than for 
copper salts (Joc. cit.). W. G. 


New Processes for the Production of Electricity which 
Explain Some Bioelectrical Phenomena. REINHARD BEUTNER 
(Zettsch. Elektrochem., 1913, 19, 319—330).—The various theories 
which have been propounded to explain the origin of the potential 
difference occurring at membranes are discussed (compare Ostwald, 
A., 1890, ii, 1354; Walden, A., 1893, ii, 203). Experiments are 
described which imitate the processes on living membranes. Loeb 
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(A., 1912, ii, 663) has shown that the biological potential differences 
are reversible for cations of different kinds, and the author shows 
that this can be imitated by means of substances which are insoluble 
in water, but which possess acidic properties, for example, salicyl- 
aldehyde saturated with salicylic acid. The physical character of 
the phenomenon can be explained by the Nernst hypothesis for 
the potential difference between two immiscible phases, and from 
the experimental data furnished by such mixtures, for example, the 
potential difference of dimethylaniline and salicylaldehyde mixtures, 
which show reversibility for ions of similarcharge. In this particular 
case the explanation is as follows: It is assumed that in the regions, 
on both sides of the dividing layer, a double decomposition occurs 
between the various electrolytes, and from differences of solubility 
of the two changed products in the different layers, a diffusion 
occurs which causes an increase in the concentration of the ions, 
and it is in respect of these that the reversibility occurs. From the 
Nernst theory the division layer behaves as an electrode. In 
accordance with the foregoing a formula is deduced for the salicyl- 
aldehyde potential differences which agrees well with the experi- 
mental data. J. F. 8. 


A New Kind of Electromotive Force and Some Possible 
Applications to Physico-chemical Problems. REmnHARD BEUTNER 
(J. Amer. Chem. Soc., 1913, 35, 344—352).—An account is given of 
certain galvanic cells composed of insoluble organic liquids and 


aqueous solutions, such as: 
—N/10-KCIl | salicylaldehyde | V/1250-KCl+, 

which has an #.M.F. 0°083 volt. The potassium chloride can be 
replaced by almost any other soluble salt. These phenomena can 
be explained by assuming that the K* concentration of the salicyl- 
aldehyde is due to the presence of salicylic acid, which reacts with 
the potassium chloride with formation of potassium salicylate and 
hydrochloric acid. It is probable that owing to a difference in the 
solubility of these products in salicylaldehyde they are not equally 
distributed between the two phases (salicylaldehyde and water), 
and the effect of this unequal distribution is that the concentrations 
of K* in water and in salicylaldehyde are not proportional. A 
theory has been evolved according to which the change of the 
potential difference with the concentration must become more like 
that at a metal electrode the smaller the concentration. These 
considerations have shown that, besides salicylaldehyde, other 
insoluble organic substances show a similar change in the potential 
_difference with the concentration of the aqueous solution provided 
that (1) the substance contains a strong acid, capable of reacting 
with the salt of the aqueous solution; and (2) the concentration of 
the salt produced by the reaction in the insoluble organic substance 
is far greater than the potassium chloride concentration. In the 
case of benzaldehyde, the effect of the concentration on the potential 
difference is less marked, since benzoic acid is a weaker acid than 
Salicylic. If benzyl alcohol is used, no L.M.F. is observed, and 
with phenol only a very small #.M.F. is found. 
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If, in place of the salicylaldehyde, aniline or toluidine is employed, 
a change of potential is observed in the opposite direction. As 
water is slightly soluble in aniline, the compound Ph-NH,:0H 
may be supposed to be formed, which would react with potassium 
chloride, thus: Ph-NH,-OH + KCl=Ph*NH,°Cl+KOH, the aniline 
behaving like a reversible Cl’ electrode. In the case of the cell 
+WN/10-KCl | toluidine | V/1000-KCl—, an #.M.F. —0°105 volt was 
observed, and similar #.M.F.’s were found with xylidine and 
methylaniline. 

All these cells are mere concentration cells, the 7.M.F. being due 
to the difference in concentration of two solutions of the same salt. 
In the case of cells composed of solutions of two different salts of 
equivalent concentration, the #.M/.F.’s produced are nearly as large 
as those of cells with metal electrodes. 

Several applications of these phenomena are discussed. E. G. 


New Electric Properties of a Semipermeable Membrane 
of Copper Ferrocyanide. Reinnarp Beutner (J. Physical Chem., 
1913, 17, 344—360. Compare Loeb and Beutner, A., 1912, ii, 
663).—A precipitation membrane of copper ferrocyanide behaves 
as an electrode, reversible for various univalent positive ions, but, 
unlike the vegetable membranes previously investigated, indifferent 
to bivalent cations. 

The experiments described were made with an open tube of 
gelatin jelly, containing potassium ferrocyanide, bathed at one 
end in copper sulphate solution, so that a membrane was formed 
at the surface of the jelly. On connecting the copper sulphate 
solution and the top of the jelly to calomel electrodes by potassium 
chloride solution, the potential was from 0°10 to 0°13 volt, whereas 
the liquid potentials in the circuit could hardly exceed 0°01 volt. 
The contact #.M.F. of the ferrocyanide membrane appears to be 
due to the difference in potassium concentration on either side of it. 
On the one side is the potassium ferrocyanide, and on the other, in 
the copper sulphate solution, is the potassium sulphate generated 
by the formation and steady increase in thickness of the membrane. 
When the diffusion away of potassium sulphate is accelerated by 
stirring the copper sulphate solution, the #.M.F. rises temporarily. 

Univalent positive ions must be able to diffuse into the membraze, 
which, it is suggested, consists of a complex compound of copper 
and potassium ferrocyanides. The H.M./. observed is opposite in 
sign to that given by metallic electrodes in concentration cells, since 
these are only sensitive to anions. 

The effects of varying the composition and concentration of the 
electrolytes bathing a ferrocyanide membrane are in accordance 
with the author’s views. R. J. C. 


Constitution of Certain Liquid Amalgams. Jor. H. HILprE- 
BRAND (J. Amer. Chem. Soc., 1913, 35, 501—519).—The formula given 
by the author for the #.M.F. of liquid amalgam concentration cells 
(Trans, Amer. Electrochem. Soc., 1913, 22, 319) has now been 
integrated exactly by the aid of the vapour pressure law, and 
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applied to the amalgams of zinc, lead, tin, thallium, indium, and 
cadmium. 

In the case of zinc amalgams, the results of 7.J/.F. and vapour 
pressure determinations are in good agreement, and indicate that 
the zinc is not combined with the mercury, but is associated in 
accordance with the equation 2Zn=Zn,+2400 joules. The 
equilibrium constant of this reaction and the degree of dissociation 
at different dilutions are given and are shown to accord well with 
the measurements of #.M.F. and its temperature-coefficient. The 
same formula applies to the lead and tin amalgams, but with a 
different constant, corresponding with a much greater degree of 
association. The thallium amalgams give results corresponding with 
the formula for cases in which combination occurs. Indications 
have been obtained of the compound TlHg,, which in the more 
concentrated amalgams seems to break up into a simpler compound, 
probably TIHg,. Indium amalgams appear to contain InHg,, 
which is converted into a simpler compound in the more con- 
centrated amalgams. Cadmium amalgams seem to contain both 
free cadmium and the compound CdHg, in proportions depending 
on the law of mass action; in the most dilute amalgams, two-thirds 
of the cadmium is present in the combined state. 

The validity of the fundamental formula is discussed, and it is 
shown to be of considerable value for determining the constitution 
of metallic solutions and for investigating the unknown factors 


which influence the vapour pressure of solutions. E. G. 


The Spontaneous Charging of Photo-electric Cells in the 
Dark and the Nature of the Active Rays of Potassium. Hans 
TarrrinG (Physikal. Zeitsch., 1913, 14, 406—408).—Experiments are 
described which show that the acquirement of a negative charge by 
the potassium of a photo-electric cell when this is kept in the dark 
isnot due to the emission of positively charged particles, but is 
simply a Volta effect. The potassium cell behaves like a galvanic 
element with an #.M.F. of about 2°8 volts, and with an internal 
resistance of the order of 10! ohms. The magnitude of this 
resistance affords a measure of the ionisation which results from 
the potassium radiation. H. M. D. 


_A Special Type of Polarisation in Connexion with Self- 
induction in Concentration Cells. Jonannes J. van Laar (Chem. 
Weekblad, 1913, 10, 305—313. Compare van Deventer, this vol., 
i, 14).—A theoretical paper, in which the author discusses the 
cause of a special type of polarisation only observed with zinc and 
allied metals. The name “polarisation due to impotence” is pro- 
posed for the phenomenon. A. J. W. 


Polarisation Through Impotence. Cxartes M. van DevEenTER 
(Chem, Weekblad, 1913, 10, 369—370. Compare preceding abstract). 
—A criticism of van Laar’s paper, and a suggestion of the title, 

Potential anomaly through impotence,” as better describing the 
phenomenon than that given by van Laar. A. J. W. 
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Hydrolysis of Salts of Strong Acids. JoHANNEs J. VAN Laap 
(Chem. Weekblad, 1913, 10, 334—345).—A theoretical paper investi- 
gating the influence of possible hydrolysis in very dilute salt 
solutions on the #.M.F. of a concentration cell. The author con- 
siders that even for great dilution with salts of strong acids the 
influence of hydrolysis is a negligible factor. A. J. W. 


Electrolysis of Crystalline Compounds. I. Silver Iodide, 
GiusepPeE Bruni and G. Scarpa (Atti R. Accad. Lincei, 1913, [v], 22, 
i, 4838—443).—The authors immersed two silver electrodes in fused 
silver iodide, and after solidification passed a current between them. 
The anode dissolved, and silver was deposited on the cathode. The 
deposited silver tended to form threads pointing towards the anode, 
and unless weak currents (0°l1 ampere) were passed, it was difficult 
to avoid their becoming connected. In quantitative experiments 
at 160°, 200°, 250°, 300°, and 400°, Faraday’s laws were verified. 
If silver iodide possesses a metallic as well as an electrolytic con- 
ductivity (as has been suggested), it must constitute only a very 
minute fraction of the total conductivity. R. V. 8. 


The Electrolytic Regeneration of Chromic Acid from 
Solutions of Chromium Sulphate. Pau. Asxkenasy and A. Révai 
(Zeitsch. Elektrochem., 1913, 19, 344—362).—The paper deals with the 
regeneration of chromic acid from chromium sulphate by anodic 
oxidation in cells without diaphragms. The oxidation occurs readily 


on lead anodes with excellent current efficiency; the object of the 
investigation is to define the cathode conditions, so that only a 
minimum of reduction shall occur there, and so make it possible 
to work without a diaphragm. The experiments were made with a 
solution containing 81 grams of chromic acid in 500 c.c. of solution 
and so much sulphuric acid as corresponds with an excess of 10% 
when all the chromic acid has been converted into chromic sulphate. 
This corresponds to the solution which is technically employed for 
the regeneration of chromic acid. It is shown that at the com- 
mencement of the regeneration, that is, when the concentration of 
chromic acid is small, it is better to use low current densities at 
the cathode, and to increase the current density as the concentration 
of chromic acid increases. Temperature has little influence on the 
process. The addition of magnesium sulphate prevents reduction 
at the cathode when dilute solutions and low current densities are 
employed, but if there is only a small percentage of chromic acid 
present it has the opposite effect, and if high current densities are 
used it has no effect. The influence of chromium sulphate is to 
prevent reduction with both high and low current densities except 
in solutions which contain very little chromic acid. The addition 
of sodium and potassium sulphates is without influence on the 
reaction. Dilution is favourable to the oxidation under all circum- 
stances, but more especially with high current densities and in the 
presence of magnesium sulphate when low current densities are 
employed. A high concentration of sulphuric acid has a slightly 
favourable action. The following conditions are found to be most 
successful for the technical regeneration of chromic acid. The col 
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centration of chromic acid must not exceed 100 grams per litre, the 
cathode current density should be above 200 amperes per sq. deci- 
metre, under which conditions the addition of other salts becomes 
unnecessary. Should other conditions be chosen, the addition of 
other salts must be made cautiously, as, although they allow a high 
concentration of chromic acid to be obtained with good current 
efficiency, the current efficiency is very poor when only a small 
concentration of chromic acid is present. A complete list of the 
literature on the electrolytic deposition of chromium metal is 
appended to the paper. J. F.S. 


Coefficient of Magnetisation of Water and Oxygen. AUGUSTE 
PiccarD (Arch. Sci. phys. nat., 1913, [iv], 35, 209—231).—Details 
are given of the methods adopted for the determination of the 
strength of the field employed in the magnetisation experiments 
which were made according to Quincke’s meniscus method. No 
results are communicated in the present paper. H. M. D. 


Magnetic Induction in Ferric Oxide at Various Tempera- 
tures and in Different States and the Possible Chemical 
Changes Indicated by the Observations. Grorce E. ALLAN and 
Joun Brown (Proc. Roy. Soc. Edin., 1913, 33, 69—84).—The 
magnetic properties of artificial and natural ferric oxide have been 
examined with special reference to the influence of temperature. 
It was found that both pure artificial ferric oxide and impure 
hematite become magnetic when heated in air in a magnetic field. 
On cooling from about 1000° both substances were found to have 
become more or less permanently magnetised. The effect is 
attributed to the formation of ferroso-ferric oxide. 

When the pure oxide was heated in hydrogen, the temperature 
at which the substance acquired magnetic properties was higher 
(300°), but this temperature was much more sharply defined than 
wien the oxide was heated in air. The curves which show the 
dependence of the magnetic effect on the temperature in the case 
of the oxide heated in hydrogen have maxima at 425°, 575°, and 
750°, and these are supposed to indicate the optimum temperatures 


for the various stages in the reduction of the ferric oxide. 
H. M. D. 


Magnetic Researches. VII. Paramagnetism at Low Tem- 
peratures. H. Kamer“incH Onnes and E. Oosternuis (Proc. KX. 
Akad. Wetensch. Amsterdam, 1913, 15, 965—971. Compare A., 1912, 
ll, 228, 425, 1133).—The variation of the magnetic susceptibility of 
crystallised manganous sulphate (MnSO,,4H.O) with temperature 
is found to be in accordance with Curie’s law between 0° and about 
-200°. At liquid hydrogen temperatures deviations occur. The 
anhydrous salt behaves differently, in that the value of y(7'+4A) 
Temains constant down to —210° if A=24. As in the case of 
ferrous sulphate, the presence of water of crystallisation causes A to 
become equal to zero. For both manganous and ferrous sulphates, 
the number of magnetons in the crystalline and anhydrous salts 
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is the same, and in both cases the number is one less than that 
which appears to be characteristic of the dissolved salt. 

Some observations have also been made on the susceptibility of 
platinum and liquid oxygen. In the case of platinum the suscepti- 
bility changes very little between the ordinary temperature and 
—260°. Between 64°9° abs. and 90°1° abs. the relationship between 
the susceptibility of liquid oxygen and the absolute temperature 
can be expressed by x(7'+71)=constant. Since gaseous oxygen 
obeys Curie’s law at temperatures above that of the room, it would 
appear that there is a change in its behaviour at some point between 
— 180° and 0°. H. M. D. 


Thermometry. Jonn H. Coste (J. Soc. Chem. Ind., 1913, 32, 
341—345).—A discussion of the errors affecting the mercury 
thermometer. T. 8. P. 


Isotherms of Monatomic Substances and of their Binary 
Mixtures. XIV. Calculation of Some Thermal Quantities 
for Argon. H. Kameriince Onnes and C. A. CRommMeLin 
(Proc. KR. Akad. Wetensch. Amsterdam, 1913, 15, 952—960. Compare 
A., 1912, ii, 900).—F rom the coefficients of the empirical equation 
of state for argon, the authors have calculated the values of a 
number of thermodynamic quantities. These are utilised for a com- 
parison of the behaviour of argon with that of isopentane, and it 
is shown that in several respects there is a close similarity in the 
behaviour. H. M. D. 


Thermal Conductivity, Specific Heat,and Viscosity of Gases. 
ArRNoLD EvcKken (Physikal. Zeitsch., 1913, 14, 324—332).—The 
question of the partition of energy in the collision of gas molecules 
is discussed with reference to the variation of the phenomenon of 
partition according to whether the energy is translational, rotatory, 
or vibrational. In this connexion, a comparison is made between 
the values of XK, given by the equation K=k/c,n, where k is the 
thermal conductivity, C, the specific heat at constant volume, and 
n the viscosity, and the corresponding values calculated on the 
basis of the kinetic theory. The comparison is made for a con- 
siderable number of gases of varying degrees of molecular com- 
plexity, and it is found that in several cases the observed and 
calculated values are in good agreement, indicating that the energy 
exchange is practically complete. In other cases the observed values 
are smaller than the theoretical numbers. This behaviour is not 
confined to the polyatomic gases, but is also shown by helium, 
especially at low temperatures. 

Reference may be made to the tabulated data for the thermal 
conductivities, which have been measured at 0°, and in some cases 
at —252°. H. M. D. 


Expansion of Vapours and their Specific Heats. Application 
to Vapour Engines. Awnron Lepuc (Ann. Chim. Phys., 1913, [viii], 
28, 577—613).—A method of calculating the ratio of the specific 
heats of vapours at constant pressure and volume is described. The 
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formula involves a knowledge of (a) the compressibility of the 
vapour at the temperatures under consideration ; (6) the pressure of 
the saturated vapour and its variation with temperature 3; and 
(c) the latent heat of vaporisation and the specific heat of the 
liquid, and the variation of these with the temperature. 

From the available experimental observations, the requisite data 
have been deduced for water, ethyl ether, and benzene, and these 
are applied in the calculation of the specific heats and the specific 
heat ratio for the saturated vapours. For water, results are 
recorded for temperatures between 80° and 160°; for benzene, 
between 40° and 120°; and for ethyl ether, between 0° and 60°. In 
the case of benzene and ether, the ratio of the specific heats increases 
with the temperature according to a linear formula, but for water 
vapour, the relationship is more complex, and may be repre- 
sented by the equation: y=1°373 + 0°0°46 —0°0°86?—0°07368, where 
§=t°—100°. 

Similar calculations have been made for the unsaturated vapours, 
and the variation of the specific heat ratio with the pressure of the 
vapour has also been examined. 

In the final section, the calculated numbers are considered with 
reference to the efficiency of steam and ether vapour engines, and 
also to the influence of superheating on the efficiency. H. M. D. 


Concentrated Solutions. II. Emme Bavup (Ann. Chim. Phys., 
1913, [viii], 29, 124—143. Compare A., 1912, ii, 1147)—The 
relation between the composition and freezing point of concentrated 
solutions has been further examined, and formule deduced which 
are applicable to binary mixtures which absorb or evolve heat when 
the components are mixed together. To test the formule, experi- 
ments have been made with mixtures of cyclohexane and ethylene 
bromide, cyclohexane and acetic acid, and benzene and carbon 
tetrachloride. For each of these pairs, the freezing-point curves 
and the heat changes which occur when the components are mixed 
in varying proportions have been determined, and it is found that 
the derived formule are in fair agreement with the observed freezing 
points for the different mixtures. 

From the freezing-point diagrams, it is seen that cyclohexane and 
ethylene bromide show a eutectic at —25°, corresponding with 
about 85 mols. % of cyclohexane. The behaviour of cyclohexane 
and acetic acid is similar, a eutectic being obtained at —2°5° and 
about 95 mols. % of cyclohexane. The cyclohexane curve is in 
this case characterised by a very strongly marked inflexion. The 
diagram for benzene and carbon tetrachloride shows that the curves 
for the pure substances are intercepted by a curve corresponding 
with the compound C,H,,CCl,, which melts at about —34°. 

H. M. D. 


Latent Heat of Evaporation of Aqueous Salt Solutions. 
Rozert G. Lunnon (Proc. Physical Soc. London, 1913, 25, 180—191). 
—The heat absorbed in the vaporisation of steam has been measured 
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for a number of saturated aqueous solutions of salts, and also for 
a number of unsaturated solutions of varying concentration. A 
measured quantity of heat was supplied to the boiling solution 
contained in a calorimeter by means of a small electric lamp. The 
calorimeter was placed inside a double-walled vessel surrounded by 
a solution boiling at the same temperature as the solution under 
examination. The steam from the inner vessel escaped through a 
tube into a detachable condenser, the weight of which could be 
determined at suitable intervals. 

The latent heats thus obtained for various saturated solutions 
were as follows, the numbers in brackets representing the respective 
boiling points of the solutions: Sodium nitrate (121°0°), 459; 
potassium nitrate (116°8°), 421; sodium chloride (110°0°), 508; 
potassium chloride (109°0°), 493; potassium chromate (106°8°), 
505; potassium dichromate (104°8°), 489. The differences between 
these numbers and the corresponding latent heat values for pure 
water represent the heats of solution of the various salts. For the 
sodium and potassium salts of the same acid it appears that the 
heat of solution is proportional to the concentration of the saturated 
solution when this is expressed as grams of salt per gram of water. 

From the experiments with unsaturated solutions of sodium 
nitrate and potassium nitrate, it is found that the latent heat is 
approximately constant for all concentrations until saturation is 
attained. H. M. D. 


The Vapour Pressures of Liquid Tin Amalgams of Low 
Mercury Content. Apoir Sizverts and HERMANN UEHME (Ber,, 
1913, 46, 1238—1246).—In previous investigations (compare A., 
1910, ii, 851) Sieverts and his co-workers have found that diatomic 
gases dissolve in solid and liquid metals in a quantity which is 
directly proportional to the square root of the gas pressure, which 
behaviour can be explained on the assumption that each gas 
molecule, when dissolved, dissociates into the two atoms. For 
monatomic gases such a behaviour is improbable; the amount 
dissolved should be directly proportional to the pressure and in 
accordance with Henry’s law. Attempts to show that this is the 
case were unsuccessful in the case of helium and argon (A., 1912, 
ii, 1052), owing to their insolubility, consequently the authors have 
determined the solubility of mercury vapour, which is known to 
be monatomic, in liquid tin. The method consisted in the deter- 
mination of the vapour pressure of dilute amalgams, a special 
apparatus being designed for the purpose, in which the vapour 
pressure of the amalgam was balanced against the hydrostatic 
pressure of a column of molten tin. 

The amalgams used contained 0°8—8% of mercury, and the vapour 
pressures for temperatures between 300° and 360° varied between 
2 and 70 mm. of mercury. For this range the vapour pressure was 
found to be approximately proportional to the concentration, in 
accordance with Henry’s law. The same was found to hold between 
the temperatures of 515° and 528° for 2 and 10% amalgams, the 
pressures varying from 173 to 886 mm. of mercury. T. 8. P. 
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Thermal Investigations in a Vacuum. W. Heike (Jntern. 
Jeitsch. Metallographie, 1913, 4, 143—154).—A new form of porcelain 
yessel is described for melting metals, sulphides, or arsenides out 
of contact with air. The vessel consists of a narrow cylinder with 
elongated neck. The closed end is so shaped as to form a tube, 
rojecting into the interior of the vessel, and serving as a protecting 
sheath for the thermo-couple. After filling with metal, the vessel 
is exhausted and sealed by heating the slightly constricted neck 
in an oxygen blowpipe and twisting while soft. The porcelain 
tube is heated in a vertical electric tube furnace. Good cooling 
curves are readily obtained, even with sulphides and other mixtures 


which undergo more or less decomposition when melted in an open 
C. H. D. 


vessel, 

Simple Inexpensive Calorimeter for Determining the Heat 
of Solution and of Neutralisation. Ernest ANDERSON and H. A. 
Noyes (J. Physical Chem., 1913, 17, 249—251).—The apparatus 
consists of a wide-mouthed Dewar bulb of about 450 c.c. capacity, 
closed by a rubber stopper, carrying a Beckmann thermometer, and 
a glass tube bearing for a rotatory glass stirrer. The rise in tem- 
perature in 400 c.c. of water due to the stirring was less than 0°001° 
per minute, and the fall in temperature due to heat leakage 0°01° 
per minute for 9° difference between internal and external tem- 


peratures. The calorimeter was designed for students’ use only. 
R. J. C. 


Thermodynamic Investigations on Copper Sulphate. A. 
SieceL (Zeitsch. Hlektrochem., 1913, 19, 340—344).—The paper deals 
with the equilibrium of the dissociation of monohydrated copper 
sulphate, CuSO,,H,O — CuSO,+ H,O. The various quantities neces- 
sary for the calculations are redetermined in the course of the 
work. The heat of hydration is found to be 6592 cals. (mean) at 
22°, which agrees better with the Schottky (A., 1908, ii, 1016) value 
of 6600 than with Thomsen’s value 6460. The dissociation tension 
was also determined at temperatures from 99° to 147°4°, and the 
following values found: 99°, 6°0 mm.; 110°2°, 12°0 mm.; 130°9°, 
38°2 mm.; 137°2°, 53°5 mm.; and 147°4°, 90°4 mm. Using these 
data, the affinity is calculated, and the various factors controlled 
by calculations based on the Nernst thermodynamic theory. Agree- 
ment is found to be good, and to confirm the Nernst theory fully. 

J. F.S. 


Thermochemical Study of Uranyl Nitrate and its Hydrates. 
Ropert DE Forcranp (Compt. rend., 1913, 156, 1207-—-1210).—The 
author has measured the heat of solution of the four hydrates of 
uranyl nitrate previously described (this vol., ii, 413), and from 
his values has calculated the boiling point of each of them. His 
results differ somewhat from those of Marketos (A., 1912, ii, 848). 
The thermochemical values obtained are in accord with the 
phenomena of successive déhydration exhibited by the hydrates. 
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Ignition Temperatures, Especially of Combustibles. H, 
Hoim (Zeitsch. angew. Chem., 1913, 26, 273—279).—The ignition 
temperature determined by the author is that at which the sub. 
stance takes fire spontaneously in air at ordinary pressure. The 
apparatus used consisted of a vertical Hereus furnace; a porcelain 
crucible lid was inverted over the end of the porcelain tube in the 
centre of the furnace, and on the lid was one junction of a thermo- 
couple. Gases were introduced through a narrow porcelain tube 
opening 1—2 mm. above the crucible lid; liquids were allowed to 
fall drop by drop on to the lid, whilst solids, finely powdered, were 
dropped on to the lid from time to time in quantities sufficient to 
cover the point of a knife. The experiments were made at intervals 
of 10° rise in temperature. 

The greater majority of substances investigated were liquids; 
for example, petroleum, paraffin oil, ether, alcohol, benzene, etc.; 
the gases were ammonia, coal gas, and hydrogen, and the solids, 
cellulose, peat, and various coals. The solids ignite at the lowest 
temperatures, and the gases at the highest. 

The results are fully discussed, both from the practical (industrial) 
and theoretical point of view. ae eB 


Rectilinear Diameter for Argon. Emire Maruias, H. Kamer- 
LINGH Onnegs, and C. A. Crommetin (Proc. K. Akad. Wetensch. Amster- 
dam, 1913, 15, 960—965).— For temperatures between — 175°39° and 
—131°54°, the relation between the mean density of the liquid and 
its saturated vapour is expressed by D=0°20956 —0°0026235t. The 
slope of the rectilinear diameter is greater than that for any other 
substance yet investigated with the exception of xenon. On the 
assumption that the diameter remains rectilinear up to the critical, 
the above equation yields p; =0°53078 for the critical density. The 
value previously obtained for the critical density from the argon 
isotherms was 0°509, and it would therefore appear that the above 
equation does not hold in the neighbourhood of the critical point. 
In this region the diameter becomes convex towards the axis of 
temperature. 

From a comparison of the reduced density curves and diameters 
for ethyl ether, isopentane, oxygen, xenon, argon, and helium, it 
appears that the equations of state for different substances deviate 
to an extent which appears to be related to the divergence of their 
critical temperatures. H. M. D. 


Method of Determining Vapour Densities at High Tempera- 
tures and a New Form of Quartz Manometer. Georce E. 
Gipson (Proc. Roy. Soc. Hdin., 1913, 33, 1—8).—The highest 
temperature attainable in vapour density measurements in which 
quartz or glass manometers are used is about 750°, but it is shown 
that determinations may be made at much higher temperatures if 
the main bulk of the vapour is heated in a quartz tube to the 
desired temperature and the manometer is heated separately to a 
temperature which is less than 750°. The manometer consists of a 
bulb, about 1 c.c. in capacity, which is blown on the end of a 
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quartz tube 3 mm. in diameter and is flattened at one end so as to 
form a flexible quartz membrane, about 0°1 mm. in thickness. The 
deformation of the membrane is recorded by an optical arrangement, 
and by adjustment of the pressure in an outer tube, into which 
the manometer tube is fitted, the deformation is reduced to zero, 
When suitable precautions are taken, this null method of measuring 
pressures is found to give accurate results. From a series of pressure 
readings at temperatures ranging from 437° to 912°, with a weighed 
quantity of mercury in the apparatus, values were obtained for the 
vapour density of mercury varying from 99°5 to101°2. H. M.D. 


The Density of Double Salts. Case of the Copper Am- 
monium Chlorides. EpovarpD CHAUVENET and GrorcEs URBaIN 
(Compt. rend., 1913, 156, 13201322).—A study of the molecular 
volumes of copper chloride and cupric ammonium chloride, in the 
hydrated and anhydrous states, leads to the conclusion that the 
molecular volume, like the other physical properties, obeys the law 
of additivity, and therefore that the molecular volume of a double 
salt is usually equal to the sum of the molecular volumes of its 
constituents. The authors consider that this double chloride can 
exist as a compound in the anhydrous form, although its heat of 
formation, as calculated for this state, is practically zero. W. G. 


The Atomic Constants and the Properties of Substances. 
Ricnarp D. KieEeman (Proc. Camb. Phil. Soc., 1913, 17, 175—179).— 
It is shown by reference to the data for about twenty organic 
substances that the molecular volume at the critical point can be 
satisfactorily represented by means of the expression 14°043(,, 
in which C, denotes the apparent volume of an atom relative to 
that of a hydrogen atom. 

It has been shown in a previous paper that the attraction constant 
(, of an atom is approximately proportional to the square root of 
the atomic weight (m). A comparison is now made of the values 
of C, and C,, with /m for eight different elements. Considerable 
divergences are found in both cases, hydrogen exhibiting the largest 
deviations. 

The formula 7=17°69(3C,)?/(=C,)"* is employed in the calcu- 
lation of the critical temperatures of a number of substances, and 
the values compared with experiment. Association of liquid 
molecules tends to raise the critical temperature, and to cause 
deviations from the calculated value. H. M. D. 


The Blastic Limit of Alloys. A. Porrevin (Compt. rend., 1913, 
156, 1237—1240).—The author kas studied the elastic limit of 
alloys of three types, using Fremont’s method, determining the 
deformation in pyramidal specimens on compression. In the case of 
alloys formed from a single, chemically homogeneous, solid solution, 
the limit of elasticity, which is a vectorial quantity for a grain, 
becomes scalar for the mass, since the large number of grains present 
all the possible orientations. The same holds good for alloys formed 
from a single chemically heterogeneous solid solution with an 
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additional complication, namely, that the elastic limit is not reached 
at the same time in all points of the grain. In the case of a complex 
of two phases presenting two constituents, one constituent is 
deformed first alone, and it is impossible to define by any single 
number the elastic limit, since it extends between limits which 
depend both on the mechanical anisotropy of the grains and the 
chemical heterogeneity of the alloy. W. G. 


The Influence of Chemical Constitution on Interfacial 
Tension. Witiiam B. Harpy (Proc. Roy. Soc., 1913, A, 88, 
303—313).—By means of a method involving the determination of 
the weight of the drops which are delivered by capillary tubes of 
known diameter, the author has measured the work which is 
expended in the formation of unit area of interface by the molecular 
forces which operate between two immiscible liquids. From experi- 
ments in which a large number of liquids were examined in com- 
bination with water, it has been found that the work done by 
the molecular forces varies very considerably with the chemical 
nature of the second liquid at which the interface is formed. 

For a number of saturated substances, the value of the interfacial 
tension was found to vary from 20°8 to 24°5. The introduction of 
an ethylene linking raises the value to a considerable extent, the 
numbers for octane and octylene being 20°8 and 36°2 respectively. 
For benzene the value is 32°2. The introduction of a hydroxyl 
group into a ring compound increases the value by about 20 units, 
but the increase is only about half as large in the case of a paraffin 
hydrocarbon. The presence of the carbonyl group has a similar 
influence on the value of the interfacial tension. 

In general, the interfacial] tension increases with the chemical 
reactivity of the second liquid, the greatest values being obtained 
in the case of acids, alcohols, and esters. This would seem to show 
that the chief modifying factor in all interfaces is the development 
of a contact difference of potential due to polarisation of the 
molecules. H. M. D. 


The Tension of Composite Fluid Surfaces. II. Wu1m B. 
Harpy (Proc. Roy. Soc., 1913, A, 88, 313—333. Compare A., 1912, ii, 
838).—The problem of the spreading of one fluid over the surface of 
another is further considered with special reference to the changes 
of tension which are produced by the spreading of various liquids 
on water. The curves which are obtained by plotting the surface 
tension as a function of the thickness of the spreading layer of 
liquid consist in certain cases of a series of straight lines, and these 
are interpreted in terms of the author’s theory. H. M. D. 


Law of Hydrodiffusion of Mixtures of Potassium and 
Sodium Chlorides and the Dependency of the Coefficient of 
Diffusion of these Mixtures on the Relative Initial Concentra- 
tions of the Components. V. 5S. Trrov (J. Russ. Phys. Chem. Soc., 
1913, 45, Phys. Part, 61—86).—The author has investigated the 
applicability to the diffusion of a mixture of two electrolytes with 
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a common ion of Fick’s law (Ann. Phys. Chem., 1855, 4, 59), 
analogous to Ohm’s law and to Fourier’s law of thermal con- 
ductivity. 

The diffusion of aqueous mixtures of potassium and sodium 
chlorides is in good agreement with Fick’s law, especially when the 
diffused salts are measured in gram-equivalents. From this law it 
follows that, when an aqueous solution diffuses into water and the 
whole column of liquid is divided at any moment into eight equally 
deep horizontal layers, each pair of layers equidistant from the 
middle will contain together one-fourth of the total solute. This 
result is in very close accord with the results of experiments on 
mixtures of the two above chlorides. a. a 2 


Effect of Interionic Forces on the Osmotic Pressure of 
Electrolytes. Samuet R. Miner (Phil. Mag., 1913, [vi], 25, 
742—751).—In a previous paper (zbid., 1912, [vi], 23, 551) it has 
been shown that a completely dissociated mixture of ions possesses 
a finite virial. In applying this result to solutions, it follows that 
the osmotic pressure of the ions of an electrolyte differs from that 
of the undissociated molecules. By reference to the freezing-point 
data for dilute solutions of a number of binary electrolytes, it is 
shown that the observed lowering of the freezing point can be 
satisfactorily accounted for on the assumption that the electrolytes 
are completely ionised, and that the interionic forces have the effect 
of reducing the osmotic pressure below the value which would 


correspond with the simple gas law. H. M. D. 


Miscibility of Liquids at Pressures up to 3000 Atmo- 
spheres. Puitipep Konnstamm and JEAN Timmermans (Proc. K. Akad. 
Wetensch. Amsterdam, 1913, 15, 1021—1037).—An apparatus is 
described which has been employed in experiments on the influence 
of pressure on the critical solution temperature of binary mixtures 
up to pressures of about 3000 atmospheres. The arrangement is 
such as to enable the phenomenon to be investigated by direct 
visual observation of the change which occurs in the nature of the 
system at the temperature in question. 

The results obtained with the following pairs of liquids are 
recorded in tables, in which the values of dt/dp are indicated for 
the different pressure intervals—hexane and nitrobenzene, dicsoamyl 
and nitrobenzene, American petroleum and nitrobenzene, cyclo- 
hexane and aniline, water and triethylamine, water and methyl 
ethyl ketone. The behaviour of these systems is quite in accordance 
with theoretical predictions, and the last-mentioned pair is of 
particular interest in that it represents a system in which the 
transition from a partly miscible to a completely miscible condition 
can be actually effected at constant temperature by a change in the 
pressure. H. M. D. 


Binary Mixtures and Concentrated Solutions. III. Frizpricu 
DotezaLeK (Zeitsch. physikal. Chem., 1913, 83, 40—44).—Polemical. 
An answer to Patterson (A., 1910, ii, 107) and van Laar’s (A., 1910, 
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ii, 583) criticism of the author’s paper (A., 1909, ii, 22). It is 
shown that Patterson’s objections rest mainly on a printer’s error, 
and that the densities of the mixtures were calculated in the usual 
manner, and not as is suggested in Patterson’s paper. The theory 
put forward by van Laar is shown to be opposed both to experi- 
mental facts and thermodynamical considerations (see also Dolezalek, 
A., 1910, ii, 184). J. F. 8. 


Binary Mixtures and Concentrated Solutions. IV. The 
Mixture Ethyl Ether-Chloroform. Frieprica DoLezaLeK and 
A. Scuuuze (Zeitsch. physikal. Chem., 1913, 83, 45—78. Compare 
A., 1909, ii, 22; 1910, ii, 184, and preceding abstract; also Dolezalek 
and Schulze, A., 1913, ii, 108)—The authors have studied the 
system ethyl ether-chloroform from the point of view of the 
Dolezalek theory of mixtures. It is shown that a complex com- 
pound is formed by ether and chloroform, which is made up of one 
molecule of ether and one molecule of chloroform. The conditions 
are such that the equilibrium C,H,,O +CHCl, — C,H,,0,CHCI, is 
set up and obeys the law of mass action. Naturally, the physical 
constants of such a mixture could not be calculated from the usual 
mixture laws. The molecular condition of the mixture is deter- 
mined by the authors at temperatures 20—100°, and it is shown 
that with increasing temperature the dissociation of the molecular 
compound increases rapidly. By cautious cooling of an equi- 
molecular mixture, it was possible to isolate the compound in the 
solid state, and to show that it melted at —80°, or 30° above the 
melting point of ether. It is also shown that on mixing unsaturated 
ether and chloroform vapours, a contraction occurs which at 80° 
and 1 kilo. per sq. cm. pressure points to the presence of 0°64 mol. % 
of the compound in the vapour. The vapour-pressure curves of the 
ether—chloroform mixtures are convex to the concentration axis, 
nevertheless the values can be calculated over the whole concen- 
tration range by means of the law that “The partial pressure of 
each component of a mixture is equal to the saturation pressure 
of the pure component multiplied by the molecular fraction of this 
component in the liquid mixture.” The vapour-pressure curve 
approaches the ideal straight line curve with increasing temperature, 
as it must do according to the theory, for with increasing tem- 
perature the compound dissociates, and it becomes potentially a 
mixture of two substances without action on one another. The 
heat developed on mixing chloroform and ether was measured, and 
from the values it was calculated that the heat of formation is 
about 3000 cal. The heat capacity of the compound is considerably 
greater than that of its components, since on heating, a considerable 
portion of the heat is used in dissociating the compound. It is 
shown that if the formation of the compound is considered, the 
specific heat of the mixtures for all concentrations can be calculated. 
On mixing ether and chloroform, a considerable contraction occurs, 
so that the density of the mixtures differs widely from the values 
zalculated by the volume mixture law. But if the constitution 
of the mixture is calculated from the mass action constant and the 
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concentration of the three substances considered, the density can be 
calculated, which agrees well with the observed values. The 
coeficient of refraction for long wave-lengths is determined, and the 
divergence of the values from those calculated by the Lorentz 
formula is shown to be due to the presence of the compound, and 
not, as has often been stated, to molecular attraction as represented 
by the van der Waal theory. The viscosity of mixtures is also 
considered, and it is shown from the values of Thorpe and Roger 
(T., 1897, 71, 373) that, although they in no sense agree with 
values calculated from a mixture formula, yet if the presence and 
amount of the compound is brought into the calculation, values 
are obtained with which they agree in the highest degree. In 
conclusion, the authors state that to portray the whole physico- 
chemical behaviour of an ether—chloroform mixture, it is sufficient 
to determine the vapour pressure for one single concentration, and 
to calculate the mass action constant from this. By means of this 
constant all the properties of the mixture over all concentrations 
can be calculated by the method given in the paper. J. F.S. 


Precipitation of Salts by the Corresponding Acids. Irvine 
Masson (Proc. Roy. Soc. Edin., 1913, 33, 64—68).—The extent to 
which the solubility of salts in water is affected by the presence of 
the corresponding acids may be determined by solubility measure- 
ments or precipitation experiments. The relationship between the 
two methods is discussed, and it is shown that the “ critical” con- 
centration of acid (A), which just fails to precipitate salt when a 
small quantity of the acid solution is added to a neutral saturated 
solution of the salt, is equal to the product of the solubility of the 
salt in pure water (2), and the initial slope of the solubility-acidity 
curve (ky), that is, A=k,)B. The data obtained for sodium and 
barium chlorides are in satisfactory agreement with this deduction, 
but there is an appreciable divergence between theory and experi- 
ment in the case of barium nitrate. 

According to Engel’s data for the solubility of the chlorides of 
the alkali and alkaline earth metals in water and hydrochloric acid 
solutions, it appears that ky is approximately equal to unity in all 
cases, H. M. D. 


Chemical Significance of Crystalline Form. Turoporre W. 
Ricnarps (J. Amer. Chem. Soc., 1913, 35, 381—396).—In this paper, 
the author’s theory of the compressibility of atoms (T., 1911, 99, 
1207) is considered in its relation to the structure of crystals. 
Barlow and Pope’s valency-volume hypothesis is discussed, and it is 
held that it does not afford the most reasonable explanation for 
the actual molecular volumes of solids. Some of the arguments 
advanced in favour of the approximate equality of the valency- 
volumes are just as valid in support of any other theory involving 
tlose-packing of molecules, and there are certain facts which seem 
quite beyond the reach of this hypothesis. 

The present theory accords with all the crystallographic facts 
hitherto recorded. It assumes, like Barlow and Pope’s hypothesis, 
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that the atoms in solids are closely-packed, and thus maintain the 
form and rigidity of the structure. It proposes, however, that the 
atoms are compressible, and that their volumes are not arbitrary, 
but depend on the pressure to which they are subjected. This 
theory affords a better explanation of the usual forms of elements 
and binary compounds than Barlow and Pope’s, and also accounts 
for the fact that elements forming isomorphous compounds need not 
have exactly the same atomic volume. It also furnishes a con- 
ception as to the manner in which potassium and ammonium can 
replace one another isomorphously, a problem which seems 
inexplicable on the constant valency-volume hypothesis. _E. G. 


Linear Velocity of Crystallisation of Isomorphous Mixtures, 
Mernnarp Hassevsiatr (Zeitsch. physikal. Chem., 1913, 83, 1—39, 
Compare Tammann (A., 1897, ii, 444; 1899, ii, 272, 548), Fried. 
lander and Tammann (A., 1898, ii, 17), Bogojavlenski (A., 1899, 
ii, 206), Pickardt (A., 1903, ii, 66), Dreyer (A., 1904, ii, 611). 
The fusion curves of binary isomorphous mixtures, which give mixed 
crystals continuously over the whole range of concentrations, were 
determined for the following pairs: Cadmium nitrate tetrahydrate- 
calcium nitrate tetrahydrate; m-chloronitrobenzene—m-bromonitro- 
benzene; m-chloronitrobenzene—m-iodonitrobenzene; m-bromonitro- 
benzene-m-iodonitrobenzene; m-bromonitrobenzene—m-fluoronitro- 
benzene; and m-chloronitrobenzene—m-fluoronitrobenzene. For the 
mixture, cadmium nitrate—calcium nitrate, it is shown that mixed 
crystals are formed only with the unstable variety of calcium 
nitrate ; the melting points of the mixtures lie between those of the 
two components without showing either maximum or minimum 
melting points. In the mixtures of the halogen nitrobenzenes, the 
pair m-bromonitrobenzene—m-chloronitrobenzene show no minimum 
melting point, whilst all the other pairs do. The velocity of 
crystallisation of the above-mentioned pairs of substances is deter- 
mined, and this quantity is generally between that of the pure 
substances, except more especially in the case of the mixtures 
containing the fluorine derivatives, where a minimum is observed. 
The velocity of the transition of the unstable variety of calcium 
nitrate into the stable variety is measured. It is shown that in the 
case of each of the halogen derivatives of nitrobenzene an unstable 
variety exists ; the melting points of these are determined, and have 
the following values: 


C,H,F*NO.. ©,N,CI‘NO,. ©,H,BreNO,. 0,H,I‘N0.. 
Stable 3°1° 44°6° 54:°0° 34°6° 
Unstable ... ; 24°0 17°5 9°9 

It is thought to be likely that other unstable modifications are 
also capable of existence. 

The systems azobenzene—benzylideneaniline ; benzylideneaniline- 
benzylaniline were examined, and shown not continuously to produce 
mixed crystals, but to give eutectic mixtures. This fact is i 
opposition to the various results in the literature. In agreement 
with Bogojavlenski and Sacharov, it is shown that the velocity 
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of crystallisation changes with the concentration, and that in the 
heterogeneous region it is very small. The maximum velocity of 
crystallisation is shown to occur at 25—30° supercooling in the 
same way as for pure substances. The relationship between the 
velocity of crystallisation and the cooling bath temperature is of 
the same nature as that for pure substances. If one component 
of an isomorphous binary mixture is abnormal, the mixture takes 
up 4 mean position between the two substances. In some cases the 
temperature at the crystallisation surface exerted considerable 
influence on the maximum crystallisation velocity, whilst in other 
cases it is without influence. In the latter case the velocity of 
crystallisation is additive, and the curves are thereby caused to lie 
below the straight line. With mixtures which do not form mixed 
crystals in all proportions it is shown that the velocity of 
crystallisation decreases very much, although in these cases the 
decrease is less than in the case of substances which do not form 
mixed crystals at all. The velocity of crystallisation in cases of 
substances which only form mixed crystals over certain concen- 
trations is very variable, owing to the concentration differences in 
the still liquid mixture. J. F.S. 


Colloidal Sulphur. Sven Optn (Nova Acta Regie Soc. Set. 
Upsala, 1913, [iv], 3, 1—193).—A detailed account is given of the 
author’s work on the preparation, purification, and physical pro- 
perties of colloidal solutions of sulphur, and on the phenomena 
associated with the coagulating action of electrolytes. Many of the 
observations have been published previously (A., 1911, ii, 388, 971; 
1912, ti, 240, 1143). 

In regard to the conditions which are favourable to the formation 
of colloidal sulphur, the observations indicate that the most 
important factor is a high concentration of the substances, by the 
interaction of which sulphur is set free. Although low temperatures 
have been stated to be favourable to the production of colloids, this 
is contrary to the author’s experience, for experiments on the 
interaction of 3N-sodium thiosulphate solution with concentrated 
sulphuric acid, at temperatures between —5° and +35°, gave a 
maximum yield of colloidal sulphur at 25°. 

The physical properties examined were the density, thermal 
expansion, viscosity, surface tension, diffusibility, refractivity, 
osmotic pressure, and colour. 

From the, behaviour of colloidal sulphur towards electrolytes, it 
would appear that the phenomena of coagulation can in general be 
more satisfactorily interpreted in terms of Freundlich’s theory as 
compared with the various other theories which have been put 
forward up to the present. H. M. D. 


Validity of the Boyle-Gay-Lussac Laws for Colloidal 
Solutions. III. Arne WestcRen (Zeitsch. physikal. Chem., 1913, 
83, 151—195. Compare A., 1910, ii, 772; 1911, ii, 703).—The 
present paper is a continuation of the work of Svedberg, and deals 
chiefly with the relationships between the compressibility, concen- 
tration, and size of the particles. The measurements are made by 
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a method differing but slightly from that described by Svedberg 
(loc. cit). The substances employed in the present experiments 
were sols of mercury, sulphur, and selenium, and emulsions of castor 
oil and wool fat. Four different mercury sols were employed, pre- 
pared as follows: (1) By precipitation of a 0°25 mol. solution of 
mercuric chloride in 0°9% gelatin by a drop of sodium hydroxide 
solution, and then reduction with a few drops of hydrazine hydrate 
solution, the diameter of the particles was 53up ; (2) electric formation 
by means of an arc between mercury and iron, the diameter of the 
particles was 69uy ; (3) as (2), except that a gelatin solution was used 
instead of water, the diameter of the particles was 137pp; (4) by 
precipitation of a 5% mercuric chloride solution by sodium hydroxide, 
and reduction of the mercuric oxide by hydrazine, the diameter of 
the particles was 190un. Four sulphur sols were employed, the 
particles of which had diameters 140pp, 164yp, 278, and 
358up. Four selenium sols were used, the particles of which had 
diameters 107up, 132yy, 18lup, and 242yu. The castor oil emulsion 
particle had diameters 316yp, and the wool fat emulsion 212yu. 
From a very large number of observations it is shown that the 
curve representing the relation between 8/8, and the number of 
particles for mercury sols is very like that for gold sols. In the 
case of sulphur sols and the emulsions the compressibility relation- 
ship (8/8,) is a linear function of the concentration. The selenium 
sols take up a position intermediate between that of gold and 
gamboge. From the curves for sols of gold, mercury, and sulphur, 
it is shown that the product of the diameter of the particles (d) 
and the concentration of the sol (c) is constant, and that 
B/B)=1-—-—const.d*c. The relationship between the compressibility 
ratio and the specific gravity (s) of the dispersed substance is given 
by 8B/8,=1-—const.st. From the two equations, the relationship 
between the compressibility ratio, diameter of the particles, con- 
centration, and specific gravity is given by the expression 
B/B)=1 —const.d?stc. J. F. 8. 


The Theory of Intra vitam Staining. Rupotr Héper and 
Orro Nast (Biochem. Zeitsch., 1913, 50, 418—436).—The theory of 
Ruhland (A., 1909, ii, 257), according to which the staining 
capacity of a dye is a function of its dispersion grade in solution, is 
criticised. The authors draw the conclusion that this theory cannot 
be substantiated, either for acid or basic dyes. It does not explain, 
for example, why certain highly dispersed acid dyes are not taken 
up by numerous animal and vegetable cells, although it is possible 
that dyes cannot be taken up when their dispersion grade is below 
a certain limit, and they are readily precipitated by small dilutions 
of salts. The permeability cannot therefore be explained simply 
as a filtration process where the plasma membrane acts as an ultra- 


filter. S. B. 8S. 


The Relationship between Colloid Coagulation and Adsorp- 
tion and the Velocity of Coagulation. N. Isxizaxa [and, in part, 
HERBERT FREUNDLICH | (Zeitsch. physikal. Chem., 1913, 83, 97—128).— 
The object of the present paper is to show that the relationship 
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between coagulation by electrolytes and adsorption, which was 
found to hold by Freundlich (A., 1910, ii, 692) for As,S, sols, also 
hold for aluminium hydroxide sols. The Al(OH), sol was prepared 
according to the method of Crum (Annalen, 1854, 89, 156), and 
the alumina used for the adsorption experiments was “ grown 
alumina,” that is, such prepared by rubbing aluminium foil with 
mercury. The adsorption of the salts, sodium chloride, potassium 
chloride, ammonium chloride, potassium thiocyanate, potassium 
nitrate, potassium sulphate, potassium chromate, potassium di- 
chromate, potassium ferrocyanide, potassium salicylate, potassium 
oxalate, potassium sulphanilate, and potassium succinate was deter- 
mined with alumina, and the change in the concentration of the 
anion determined. The adsorption isothermal a=ac1/" held in 
every case. The coagulation value of Al(OH), sol was determined 
for the same salts. The method adopted for obtaining this value 
was to determine the electrolyte concentration which produced a 
given change in the viscosity of the sol in a given time. In accord 
with the Freundlich theory, it is shown that those anions which 
have a strong coagulating action are also strongly adsorbed, and 
those which are weakly coagulating, for example, the univalent 
inorganic anions, are also only slightly adsorbed. The inorganic 
anions are not equally adsorbed from equivalent solutions, as is 
the case for inorganic cations, but the bi- and ter-valent anions 
were more strongly ‘adsorbed. The coagulations values of the uni- 
and multi-valent ions show an even greater difference. The 
adsorption of the Al(OH), particles on coagulation were measured 
in several instances, and here also the adsorption isothermal held. 
The course of the coagulation with time was followed by measuring 
the viscosity of the sol, to which the electrolyte had been added, 
from time to time. The results agree with those obtained by Paine 
(A., 1911, ii, 337) for the copper sol. It is shown that the results 
and also those of Paine, as expressed in the coagulation-time curve, 
can be obtained by means of the formula: 
k=1/22(1+6){b/(1—6)[logna:(1 + bx) —logna:(1—2)]+2/1—2}, 

in which # is the amount coagulated, the total quantity being 
taken as unity, 2 the time, 6 and & constants, of which & is a 
function of the electrolyte concentration and 6 a function of 
the inflexion point of the curve. The coagulation constant k is 
related to the electrolyte concentration by the expression k=Ac%, 
and between this expression and that of Paine, V=Zc?, the 
following relationships exist: k=hV?2;A=hL?; and g=2p, where his 
4 proportionality constant. It is further shown that the maximum 
viscosity of a coagulated sol increases with its content of colloidal 
particles, but in the case of large content the increase is somewhat 
larger. The maximum viscosity depends in a degree on the nature 
of the coagulating electrolyte. The lyotropic colloids are noticeable 
by the fact that the viscosity is smaller on coagulation by nitrate 
and thiocyanate anions than by sulphate and succinate anions. 
Shaking and other mechanical influences change the viscosity of 
concentrated sols. The adsorption of potassium dichromate by 
alumina, just as by carbon, causes a portion of the electrolyte to 
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change into chromate. A method for the quantitative estimation 
of small amounts of sulphanilic acid is worked out, and depends 
on the formation of an azo-dye. J. F.S. 


General Principles of Equilibria in Divided Systems. 
Ricwarp C. Torman (J. Amer. Chem. Soc., 1913, 35, 307—316).—The 
general conditions for heterogeneous equilibria, summarised in the 
ordinary phase rule, are only applicable to systems in which the 
different phases are not sub-divided. In the present paper, con. 
sideration is given to the principles of isothermal equilibrium in a 
divided system, that is, a heterogeneous system in which at least 
one of the phases is present in more than one region, regions being 
divided from the rest of the system by boundary surfaces at which 
an abrupt change of properties takes place. The number of degrees 
of freedom in a divided system is given by the equation f=c—r+v, 
where c is the number of components, r the number of regions, and 
v the least number of variables, of which the specification, together 
with the compositions, is necessary for the thermodynamical 
description of each region. For systems containing thermo- 
dynamically identical regions, r may be taken as the number of 
non-duplicated regions, and v the number of variables necessary 
for the thermodynamic description of these non-duplicated regions. 
For the case that the only division is into thermodynamically 
identical regions, the equilibrium rule assumes the form f=c—p+z, 
where p is the number of phases. 

A special analysis of the equilibrium in systems containing non- 
identical regions of the same phase has shown that such regions 
must differ from each other in the value of at least two variables 
besides concentrations, that each new such region, put into an 
equilibrium system, introduces at least one new degree of freedom, 
and that the degrees of freedom thus introduced are not identical 
with those which the system already possessed. 

Discussions are given of the conditions under which variables 
may be neglected, of the conditions in permanent systems which 
are not in equilibrium, and of metastable, stable, and indifferent 
equilibria. E. G. 


Equilibria in Dispersed Systems and the Thermodynamic 
Theory of Colloids. Ricuarp C. Totman (J. Amer. Chem. Soc., 
1913, 35, 317—333).—Dispersed systems may be regarded as a 
special case of divided systems (preceding abstract) in which the 
degree of division of at least one of the phases, the dispersoid, has 
become so high that the properties of the system depend appreciably 
on the size or number of the dispersoid particles present. A study 
has been made of the conditions for thermodynamic equilibrium in 
such systems. The different variables are considered on which the 
free energy of a dispersoid and dispersing medium depend, and it 
is shown that for equilibrium all the particles of dispersoid must be 
of the same size, and that with either a positive or negative value 
of surface tension between the phases the equilibrium is metastable. 

Several dispersed systems with positive or negative surface tension 
are discussed, and the equilibrium rule for divided systems (loc. cit.) 
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applied. It is suggested that a zero value of surface tension between 
the phases is necessary for the permanent stability of dispersed 
systems, and therefore for the permanent colloidal state. On this 
pasis, colloidal solutions have the same number of degrees of 
freedom as “true” solutions. Many of the properties of lyophobic 
and lyophyllic colloids can be explained on the assumption that 
the surface tension between a lyophobic dispersoid and its dispersing 
medium is positive unless the dispersoid particles are electrically 
charged, and that for lyophyllic colloids the surface tension between 
undispersed dispersoid and dispersing medium is negative. E. G. 


Equilibria in Ternary Systems. II. Frans A. H. Scuretne- 
makers (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 853—867).— 
A theoretical paper in which the conditions regulating the equi- 
librium of ternary systems at constant pressure and varying 
temperature are examined. H. M. D. 


Equilibria in Ternary Systems. III. Frans A. H. ScHREInz- 
makers (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 867—879. 
Compare preceding abstract).—The nature of the equilibrium in 
a ternary system, which is characterised by the existence of a point 
with a minimum vapour pressure, is discussed in detail. H. M. D. 


Chemical Reactions and Radius of Curvature. G. Rrsoun 
(Compt. rend., 1913, 156, 1376—1378. Compare this vol., ii, 303),— 
If two cylinders of copper of different radius are placed side by 
side in an atmosphere of some corroding gas at low pressure, the 
cylinder having the smaller radius of curvature is attacked first, 
and protects the other from attack until it is itself completely 
coated with a film of compound. Similarly raised points on a plate 
are attacked first, and at very low pressures may protect the surface 
of the plate for several centimetres round each point. W. G. 


Velocity of Decomposition of Ozone in Aqueous Solution. 
Victok Rotamunp and A. BurastaLtter (Monatsh., 1913, 34, 
665—692).—The ozoniser used was constructed according to the 
Siemens-Berthelot principle, the six ozonising tubes being arranged, 
however, in series and not in parallel. By cooling the tubes with 
a mixture of solid carbon dioxide and acetone, the percentage of 
ozone in the oxygen used could be made as great as 25—30%. 

The velocity experiments were all carried out at 0°, the authors 
having first proved that the only decomposition product of ozone 
is oxygen ; no trace of hydrogen peroxide is formed in pure aqueous 
solutions, or of persulphuric acid in sulphuric acid solutions. The 
estimation of the amount of ozone present in the various solutions 
was made by adding the aqueous solution to a solution of potassium 
iodide containng excess of sodium carbonate, then acidifying with 
dilute sulphuric acid, and titrating the liberated iodine; special 
experiments showed that this method gave exact results. 

The stability of ozone solutions decreases as the concentration of 
hydrion decreases, but there is no proportionality between this 
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concentration and the velocity of decomposition; in alkaline 
solutions ozone is very unstable. In acid solutions the velocity of 
decomposition, under apparently the same conditions, was found to 
be very variable; the cause of this variability could not be traced 
to the presence of a catalyst; in fact, such substances ag copper 
sulphate, colloidal platinum, stannous sulphate, etc., did not act 
as catalysts. In alkaline solution the irregularities above-mentioned 
were not noticeable. 

In the most strongly acid solutions investigated (0°011), the 
reaction is approximately of the second order; in the weakly acid, 
and in the alkaline solutions, the order of reaction lies between the 
first and second. If the assumption is made that a mono- and a 
bi-molecular reaction are superposed on each other, the differential 
equation dz/dt=A(a—z)?+B(a—z) is obtained, where A and B 
are constants; this satisfies the experimental results, but still 
requires explanation. In acid solutions, the first term is the most 
important, whilst in weakly acid and alkaline solutions, the second 
term plays the greater part. a. BP. 


Hygroscopy of Salts. Joser Hapermann (Zeitsch. anal. Chem., 
1913, 58, 303—304).—The publication of Schuyten’s paper on this 
subject (A., 1912, ii, 746) leads the author to state that he has 
been for some time engaged in the study of hygroscopic salts and 
will shortly publish the first part of his results. 

Air of any constant degree of humidity is most readily obtained 
by the use of aqueous salt solutions (sodium chloride, sodium nitrate, 
and others). L. DE K. 


Rate of Reduction of Mercuric Chloride by Phosphorous 
Acid. Grorce A. Linnart (Amer, J. Sci, 1913, [iv], 35, 353—368. 
Compare Montemartini and Edigi, A., 1903, ii, 65).—Owing to the 
unsatisfactory nature of the results which have hitherto been 
obtained for the kinetics of the reaction between mercuric chloride 
and phosphorous acid, the author has carried out fresh experiments. 
By Ostwald’s isolation method, it is shown that the reaction is of 
the first order with respect to mercuric chloride; the total reaction 
is of the second order (compare Montemartini and Edigi, loc. cit.; 
also Garner, Foglesong, and Wilson, A., 1911, ii, 972), taking place 
in two stages, probably the following: (1) HgCl,+H,P0;= 
HCl+ HgCl+H,PQ,; (2) 2H,PO,+ H,O=H,PO,+H;PO,, reaction 
(2) being very rapid as compared with (1), so that the concentration 
of the phosphorous acid at any time t may be denoted approximately 
by (6-2/2), instead of (b—«x), b being the initial concentration, 
since for every two molecules decomposed one molecule is 
regenerated. 

The reaction is accelerated by hydrion. If no hydrogen chloride 
is present at the outset, the velocity constant of the second order 
goes through a minimum, which is shown to be due chiefly to the 
formation of complexes between the mercuric chloride and hydrogen 
chloride liberated during the reaction. When hydrogen chloride 
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is present at the outset, the velocity constant of the second order 
increases continuously, which increase can be explained by the 
preaking down of the complexes with decreasing concentration, 
assuming that only the single molecules HHgCl, react with the 
phosphorous acid. Making this assumption, the author deduces the 
velocity equation: dxr/dt=k(a—«/2)(b—«/2)(C +2), where a, 6, 
and C are the respective concentrations of the mercuric chloride, 
phosphorous acid, and hydrogen chloride at the commencement of 
the reaction. With this equation concordant velocity constants are 


obtained. T. &. P. 


Oxidation of Ferrous Salts. F. R. Ennos (Proc. Camb. Phil. Soc., 
1913, 1'7, 182).—The rate of oxidation of ferrous salts in aqueous 
solution and in absence of free acid has been investigated by 
bubbling air or oxygen through the solutions at a constant rate of 
about one litre in three hours. At 60°, the rate of oxidation of 
the chloride, sulphate, and acetate is represented approximately by 
the ratio 1:10:100. In the case of the sulphate, the reaction 
velocity is proportional to the partial pressure of the oxygen, and 
the reaction appears to be of the second order so far as the ferrous 
salt is concerned. From the experiments on the influence of tem- 
perature, dilution, and nature of the acid radicle, it is found that 
‘the oxidation depends on the non-ionised part of the ferrous salt. 


H. M. D. 


Velocity of the Reaction between Sodium Thiosulphate and 
Sodium Bromoacetate. ArTHurR Suiator (Zeiisch. physikal. Chem., 
1913, 83, 256).—-The author draws attention to the results of 
Krapivin (this vol., ii, 310), which agree with his own (T., 1904, 
85, 1287; 1905, 87, 481); also Slator and Twiss (T., 1909, 95, 93). 
It is pointed out that the reaction between sodium thiosulphate and 
ethyl monobromoacetate takes place rapidly, and is suitable for 
use by students. J. F. S. 


Hydrolysis of Esters of Substitcted Aliphatic Acids. 
Wittiam A. Drusnet and E. W. Dean (Amer. J. Sci., 1913, [iv], 35, 
486—490. Compare A., 1912, ii, 927).—The rates of hydrolysis of 
the ethyl esters of lactic, glyceric, and a- and f-ethoxypropionic acids 
have been compared at 25°, 35°, and 45°, the experiments being 
made in dilute solution with 0°1N-hydrochloric acid as catalyst. 
The calculated velocity coefficients for 25° are as follows: 
Propionate, 71°6 ; lactate, 73°2; glycerate, 18°5 ; a-ethoxypropionate, 
197; and f-ethoxypropionate, 14°3x10-5. The temperature- 
coefficient for the interval 25—-35° varies from 2°43 to 2°51. 

From a comparison of the data for the propionate, lactate, and 
glycerate, it is evident that the substitution of the second hydroxyl 
group has a very much greater influence on the rate of hydrolysis 
as compared with the effect produced by the first. Although the 
lactate is hydrolysed somewhat more quickly than the propionate 
at 25°, the reverse holds at 45°, H. M. D. 
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Hydrolysis of Ethyl Acetate by Neutral Salt Solutions, 
Wituram E. Henperson and Davip R. Ketioge (J. Amer. Chem. Soc., 
1913, 35, 396—418).—It has been shown by Kellogg (A., 1909, i, 
203, 627) that the rate of hydrolysis of ethyl acetate by water is 
greatly accelerated by potassium chloride, bromide, or iodide. In 
continuation of this investigation, the catalytic action of the 
chlorides of sodium, lithium, calcium, strontium, barium, and 
cadmium, and of cadmium iodide, has been studied at 100°. Con. 
ductivity and viscosity data have been obtained for these salts at 
concentrations and temperature employed in the hydrolysis experi- 
ments, and from them the degree of ionisation has been calculated. 

The results show that the accelerating effect of lithium chloride 
is greater than that of sodium chloride, whilst ‘the degree of 
ionisation is less, and that the chlorides of calcium, barium, and 
strontium have a greater effect than either sodium or potassium 
chloride, although they are less ionised. Cadmium chloride, the 
least ionised of any of the chlorides studied, produces the greatest 
effect, whilst cadmium iodide, which is less ionised than any of the 
other salts, produces the greatest effect of all. 

It is evident that the effect produced by a neutral salt on the 
hydrolysis of ethyl acetate is due to a specific influence of the non- 
ionised portion of the salt rather than to any function of the ions. 

E. G. 


Rate of Conversion of Cinchonine into Cinchotoxine. 
Henry C. Brppie and Lupwie Rosenstein (J. Amer. Chem. Soc., 1913, 
35, 418—426. Compare A., 1912, i, 296).—This investigation was 
undertaken with the object of devising a quantitative method for 
studying the transformation of alkaloids into their toxic isomerides, 
which should be more accurate than the ether extraction method 
employed previously. Two methods are described, one gravimetric, 
and the other polarimetric, and these have been applied to the 
determination of the specific reaction velocity of the conversion of 
cinchonine into cinchotoxine by the catalytic action of acetic acid. 

The reaction has been found to be unimolecular with respect to 
the alkaloid, and the catalysis unimolecular with respect to non- 
dissociated acetic acid. The acetate ion has little or no influence 
on the rate of reaction, and the retarding effect of hydrogen ions 
at low concentrations is very small. 


The Rate of Extraction of a Protein (Salmine) from Desic- 
ated Tissue by an Aqueous Solvent. T. Brattsrorp RoBertson 
(J. Biol. Chem., 1913, 14, 237—240),—The rate of extraction of 
salmine from dried fish spermatozoa by dilute acid is expressed by 
the formula z=Kt™, where z is the amount extracted, ¢ the time, 
and m and K are constants. The rate is determined by capillary 
forces. The accompanying chemical phenomena (decomposition of 
compounds of salmine within the tissue, formation of salmine 
chloride, etc.) occur at a relatively great velocity, and hence do not 
affect the rate of extraction. W. D. o. 
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Atomic Weight Estimation from Special Groupings of the 
Hydrides. Freperick H. Lorine (Chem, News, 1913, 107, 193).— 
The fact that the molecular weights of the hydrides vary in a linear 
manner with the position of the contained elements in the periodic 
table is suggested as affording a means of fixing approximately the 
values of the atomic weights of certain elements. . M. D. 


General Characters of the Actions between Atoms. MarceL 
Brittovin (Ann. Chim. Phys., 1913, [viii], 28, 567-577. Compare 
A., 1913, ii, 193)—The discussion commenced in the first paper 
(loc. cit.) is continued and extended to the consideration of valency, 
the mechanical explanation of which is shown to be difficult. 
Organic radicles are then dealt with, and it is suggested that 
radicles of the same valency are characterised by the existence of an 
external field of force, determined solely by the valency, and 
independent of the chemical constitution of the radicle. An 
attempt is then made to define precisely the field of force acting on 
an atom, the action between two or more atoms, and, finally, the 
conditions of saturation. From these investigations the conclusion 
is drawn that a univalent atom cannot be isotropic, and cannot be 
regarded as a point. T. A. &. 


The General Theory of Valency. Huco Kaurrmann (Zeiésch. 
anorg. Chem., 1913, 81, 83—96).—Certain conclusions from the 
theory of subsidiary valencies have been tested by optical means. 
Methoxyl increases the basic character of distyryl ketone, and 
deepens the colour of its salts. The dimethylamino-group is a 
stronger auxochrome than methoxyl, and the basicity of tetra- 
methylaminodistyryl ketone is actually much greater, but the colour 
of its salts is lessened, and in an excess of dilute acids even colourless 
salts are obtained. This apparently anomalous result is due to the 
formation of internal salts. Weak auxochromes have a greater 
effect on halochromy in concentrated sulphuric acid than strong 
auxochromes. The halochromy is governed by the capacity of the 
auxochrome to gather to itself valencies of hydrogen. Acetylation 
deepens the colour observed in the halochromy of amino-derivatives. 
This effect has been studied in a number of cases. C. H. D. 


Radioactive Changes and the Valency Question from the 
Point of View of Atomic Structure. Kasrmix Fasans (Ber. Deut. 
physikal. Ges., 1913, 15, 240—259).—The simple relation between the 
radioactive changes and the chemical character of the resulting 
elements appears to be conclusive in favour of the view that radio- 
active change is concerned with the same region of the atom as 
chemical phenomena. The periodic system is supposed to indicate 
genetic relations between all the elements, and the most natural 
supposition is that they are produced by the continuation of the 
three known radioactive series, and that each element consists of 
at least three non-separable elements (‘‘Pleiad”’). In attempting 
to continue these series the question arises whether the two end 
products of the thorium series, for example, can be identical, for the 
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energy content of the atoms must be different. The relative poverty 
of thorium minerals in lead as compared with those of uranium js 
explained by the smaller life-period of “thorium lead” than that 
of “uranium lead.” It is necessary to suppose that, in addition 
to helium, at least a second atomic constituent exists, and this js 
taken to be hydrogen. Helium and hydrogen atoms are supposed 
to exist in the outer regions of heavy atoms, and the valency of the 
atom is conditioned by the power of these helium and hydrogen 
atoms to lose two or one electron respectively. In the group of 
rare earth elements, the evolution is regarded as being conditioned 
by the expulsion of singly charged hydrogen atoms rather than of 
helium atoms, producing an oscillation of the resulting elements 
between the third and fourth groups of the periodic table. A 
connexion between the age of minerals, their content of rare-earth 
elements and the amount of hydrogen contained is indicated, and 
also the possibility that the rare-earth elements may be found to 
generate hydrogen in detectable quantities. Further, it is supposed 
that the change in the rare-earth group, 452 es, may produce 
two similar but still separable elements A and A’, whereas in the 
radio-elements in which helium is expelled instead of hydrogen, 
the elements are non-separable. In the VIII group something 
of the same sort may occur. 

In explanation of f-ray changes, with increase of maximum 
valency by one unit, it is supposed that a helium atom arrives at 
the surface of the atom from its interior, and exchanges places 


with a hydrogen atom. The relation of these views to other 
structural theories is discovered. F. 8. 


Relation of the Value of “a” of van der Waals’ Equation 
to the Molecular Weight and the Number of Valencies of the 
Molecule, Aupext P. Matuews (J. Physical. Chem., 1913, 17, 
183—204 Compare this vol., ii, 300)—The author has already 
deduced that a=N2M2K, where WN is the number of molecules in 
one c.c. of gas under standard conditions, M the “ mass of cohesion” 
of a molecule, and KX a constant, and that M?K is related to the 
surface tension. The function MX is also related to the molecular 
weight W and the sum of the valencies in the molecule Z by 
the empirical equation, M?K=2°98x10-3(WZ)?/8, so that 
a=2°256 x 10-4(WZ)?/3. The value of the constant, 2°98, is the 
mean of the values given by 26 non-associating substances of which 
the critical data were determined by Young, the extreme values 
being 2°73 and 3°09. A similar value was obtained from forty-one 
other substances, the critical data of which are not so well estab- 
lished. 

Associating substances, including hydrogen chloride, give a higher 
value than 2°98, but a number of simple gases, such as nitrous 
oxide, chlorine, etc., behave normally when suitable valency numbers 
are chosen. Thus chlorine in Cl, is supposed to be tervalent, 
oxygen in O, univalent, and carbon in CO, bivalent. Substances 
of low molecular weight and great simplicity, such as hydrogen 
and methane and substances of high molecular weight, such as 


GENERAL AND PHYSICAL CHEMISTRY. ii. 495 


diphenyl, also give abnormal values of the constant. This is 
ossibly because the accepted values of a are incorrect. 

The close approximation of the constant to the figure repre- 
senting the gravitational attraction of two average molecules, 
namely, 3°11 x 10-8’, is regarded as a coincidence. R. J. C. 


Valency of Chlorine as Determined from the Molecular 
Cohesion of Chlorine Compounds. ALsert P. Matuews (J. 
Physical Chem., 1913, 1'7, 252—263. Compare preceding abstract).— 
The sums of the valencies in twenty-one compounds containing 
chlorine have been calculated from the critical data by means of 
the author’s formula connecting a of van der Waals’ equation and 
molecular cohesion with valency. The conclusion is drawn that 
chlorine is seldom or never univalent, but is certainly tervalent in 
most of the cases dealt with. This result finds support in Pascal’s 
measurements of diamagnetism (1911) and Drude’s theory connect- 
ing valency with absorption of light (1904). 

Valencies are classified as “acting,” ‘‘ active but not acting,” and 
“resting.” Molecular cohesion is unaffected by resting or self- 
polarised valencies, but is affected equally by active and acting 
valencies. Active valencies are recognised by a tendency towards 
molecular associatron as in hydrogen chloride, but in non-associating 
substances all the valencies must be acting valencies. 

The author gives structural formule with “acting” tervalent 
chlorine for a number of well-known compounds. Some of these 
formule are very unusual. Thus methyl chloride and chlorobenzene 
are represented as: 


\ os 
C=Cl—H and { [S>CI_H 
H/ \/4 


respectively. These formule are claimed to have advantages over 
the usually accepted ones in explaining some of the properties of 
the substances represented. 

The valency of bromine and iodine cannot be decided owing to 
the uncertainty of most of the critical data, but fluorine appears 
to be univalent in fluorobenzene. 


Valency of Oxygen, Sulphur, Nitrogen, and Phosphorus 
Determined from the Molecular Cohesion. A.sert P. Matuews 
(J. Physical Chem., 1913, 1'7, 331—336. Compare this vol., ii, 494).— 
The total valency in a number of esters, calculated from the critical 
data, indicates that one of the oxygen atoms is quadrivalent, as 
suggested by Stieglitz. The oxygen in several ketones, nitrobenzene, 
acetic anhydride, and ethyl acetoacetate also appears to be quadri- 
valent, whereas in ether, sulphur dioxide, and carbon dioxide it 
is bivalent, and in carbon monoxide and gaseous oxygen univalent. 

Sulphur is said to be quadrivalent in sulphur dioxide and 
sulphuryl chloride, and sexavalent in hydrogen sulphide and a 
number of other compounds, but in no case is it bivalent. 

Nitrogen appears to be univalent in gaseous nitrogen as well as 
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in nitric oxide, whilst nitrous oxide, with a total valency of six, 


bf 
must be written N-O-N or N-N:O. In other compounds nitrogen 
is ter- or quinque-valent, according to the usual view. 
In phosphine the valency of phosphorus is certainly greater than 
three, and possibly, in a few molecules, greater than five. 
R. J.C. 


Valency of the Argon Group as Determined from the 
Molecular Cohesion. Apert P. Matsews (J. Physical. Chem,, 
1913, 17, 337—343. Compare this vol., ii, 494).—The elements 
of the argon group, being liquefiable, must have some molecular 
cohesion. It follows that they must have some valency, it having 
been shown that there is a close connexion between the two 
attributes. The valencies as computed from the critical data are 
as follows: Helium, 0°1; neon, 0°32; argon, 1°12; krypton, 1°23; 
xenon, 1°80. Using the values of a calculated from the surface 
tension, a similar set of valency numbers is obtained. 

The author holds that valencies are necessarily integral, so that 
fractional values represent some kind of equilibrium. The follow. 
ing hypothesis is suggested in explanation of the fractional values. 
The elements of the argon group have no principal valency, but 
a pair of secondary valencies, one of which is positive and one 
negative. At any given moment only a certain proportion of the 
atoms have their secondary valencies unlocked. The proportions 
are: Xenon, 90%; krypton, 65%; argon, 60%; neon, 16%; helium, 
5%. This decrease in the proportion of open valencies corresponds 
with a progressive decrease in the solubility of these gases in water. 

R. J. C. 


The Nature of Auxiliary Valencies. 1V. Metal Ammonias. 
III. Fritz Epnraim (Zeitsch. physikal. Chem., 1913, 83, 196—220. 
Compare A., 1912, ii, 546; this vol., ii, 129, 130)—A continuation 
of the work on metallic ammines of bivalent metals. The sulphates 
of the metals nickel, cobalt, iron, copper, manganese, zinc, mercury, 
tin, lead, calcium, strontium, and barium are examined as to their 
ammine derivatives. The temperatures are determined at which 
the hexammine or pentammine of the above-mentioned metals exhibit 
a pressure of ammonia of 500 mm., and it is found, except in the 
case of cadmium, that the larger the atomic volume of the metal 
the smaller the temperature. The metals mercury, tin, lead, 
calcium, strontium, and barium are not included in the above 
generalisation, since they do not form comparable ammines. It is 
shown that the value ~{/7'v is constant when hexammines or 
pentammines of the sulphates of bivalent metals are considered; 
it has a mean value of 13°8. The value 3/v../T is also constant, 
and has a mean value of 36°5. Cadmium sulphate ammines are 
exceptional to this, and have values 16°1 and 42°3 respectively. 
The physical meaning of the value 2/Tv is critically considered. 
It is shown that those sulphates of bivalent metals which form 
hexammines do not form pentammines, and vice versa. The metals 
nickel, cobalt, iron, manganese, and cadmium form derivatives with 
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6, 4, and 2 molecules of ammonia, those of copper with 5, 4, and 2, 
and those of zinc with 5, 4, and 3 molecules of ammonia. The heat 
of dissociation of the various ammines is calculated by means of 
the formula logp= —Q/4°5717+1°757+3°3. The modulus of the 
ratio between the dissociation pressure of the iodide and corre- 
sponding sulphate at a series of temperatures is calculated for the 
metals nickel, cobalt, iron, manganese, cadmium, and zine. This 
value is very constant, and for the first four metals has a value 
about 1°22, whilst for the two latter the value is about 1°05—1°13. 
Measurements of pressures are also given for lead iodide, bromide, 
and chloride, and for cupric chloride. Finally, measurements are 
given for an isomorphous mixture of nickel and cobalt chlorides in 
equal proportions by weight. The values are considerably changed 
from those of the pure substances. J. F.S. 


The Nature of Auxiliary Valencies. Fxirz Friepricus (Zettsch. 
physikul. Chem., 1913, 83, 242—244),—Polemical against Ephraim 
(this vol., ii, 130). It is shown that in the case of insoluble solutes 
no transition point is to be expected; that the differences stated 
by Ephraim to exist between hydrates and ammines are due to the 
fact that he compared insoluble ammines with soluble hydrates 
without considering the influence of solubility on the dissociation 
curve; and finally it is shown that hydrates and ammines are 
analogous in every possible way. J. F.S. 


The Importance of Symmetry in the Systematics of 
Chemical Compounds. A. ScuHuEicHEeR (Zetisch. anorg. Chem., 
1913, 81, 97—101).—Theoretical. C. H. D. 


New Supports for Burettes and Funnels. A. BOUCHONNET 
(Bull. Soc. chim. 1913, [iv], 13, 460—464).—To the base of these 
supports a copper rod is fixed, which fits inside a copper tube bearing 
a disc of opal glass and an adjustable casting, to which four simple 
clamps for burettes, or four bevelled rings for funnels or two of 
each are attached. The vessels may therefore be rotated with the 
receivers which are placed beneath them on the glass disk, or, by 
loosening the screws which fix the clamps to the stem, the disk may 


be moved independently. J.C. W. 


An Apparatus for Extraction of Solids and Liquids. Hans 
Aron (Biochem. Zeitsch., 1913, 50, 386---387) —Two forms of apparatus 
for extraction respectively of solids and liquids are figured. A 
wide glass mantle is ground into a wide-mouthed flask, which 
contains the liquid used for extraction. The upper part of the 
mantle is narrowed, and connected with the inner tube of a 
condenser. Into the wide end of the mantle, the syphon apparatus 
is introduced and suspended from hooks in the upper part of the 
mantle. The latter differs in form according to whether the 
apparatus is employed for extraction of solids or liquids. The 
advantage claimed is that the substance extracted is continually 
surrounded by the boiling vapours of the liquid used for extraction. 

8. B. 8. 
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Apparatus for the Recovery of Solvents in the Evaporation 
of Solutions. Watraer Friese (Pharm. Zentr-h., 1913, 64 
419—420).—The apparatus consists essentially of two parts: a 
double-walled, inverted funnel-shaped vessel, through which cold 
water can be circulated; and a glass or metal annular trough, in 
which the above vessel rests on three supports. This trough is also 
provided with a tube for removal of condensed solvent. 

In use, the trough is laid on the rim of the crystallising or 
evaporating dish, which is heated on the water-bath. The vapours 
of the solvent, mixed with some water vapour, are condensed on 
the sides of the funnel, from which they flow into the trough, and 
thence into a suitable receiver. A quantitative recovery of the 
solvent is not claimed. H. W. 


Inorganic Chemistry. 


Simple Apparatus for Catalytic Reductions with Hydrogen. 
Huco VoswinckeL (Chem. Zeit., 1913, 37, 489).—The apparatus 
consists of two glass bottles of 1000—1500 c.c. capacity, each of 
which is provided with a side tubulure at the bottom. ‘They are 
connected with each other by means of a piece of glass tubing 
passing through the tubulures, and the neck of each bottle is fitted 
with a rubber bung, glass and rubber tubing, and screw-elip. 
About 1000—1500 c.c. of water is placed in the bottles, and then 
pressure applied to the one bottle (A) until the other (B) is full of 
water. B is then connected to the hydrogen cylinder and filled 
with hydrogen, A at the same time becoming filled with water. 
B is then connected to the apparatus where the catalytic reduction 
is to take place, and A to the hydrogen cylinder, the valve of 
which is regulated to give the necessary pressure. When all the 
hydrogen in B has been used up, A has become full of hydrogen, 
and B of water; it is only necessary then to reverse the apparatus, 
and so on. tO 


Action of Some Organic Acids on the Decomposition of 
Hydrogen Peroxide. C. Poriezza and G. Nora (Atti R. Accad. 
Lineei, 1913, [v], 22, i, 238—245).—The decomposition of hydrogen 
peroxide is considerably accelerated by the presence of small 
quantities of manganous sulphate in neutral solution. The decom- 
position of hydrogen peroxide is retarded by uric acid, and even 
more by oxalic acid, hippuric acid, and benzoic acid. R. V. S. 


Studies in Oxidation. Henry E. Armstrong and Reetnaxp T. 
Cotaate (J. Soc. Chem. Ind., 1913, 32, 391—397).—The paper is 
divided into the sections: (a) The Nature of the Process; (6) 
Passive Metals; (c) Higher Metallic Oxides; (d@) Oxidation by Per- 
manganate ; (e) Oxidation of Carbon; and deals with the application 


Qa © gad © ofdear Ore © 


am fh te elle li ae eC , oee e CU ellie? OR Ce bet fete Pe, P= at teed 


INORGANIC CHEMISTRY. li. 499 


of one of the author’s (H. E. A.) well-known views on the mechanism 
of the process of oxidation to the above cases (compare T., 1903, 
83, 1088; A., 1905, ii, 448). The behaviour of various metals in 
the presence of hydrogen peroxide and acids, when functioning 
as anodes, is described, the results indicating that higher unstable 
oxidation products are formed, which may play a part in the 
henomenon of ,passivity. The views of Veley, with respect to the 
action of nitric acid on copper, of Wieland (A., 1912, ii, 347) on 
combustion, and of Rhead and Wheeler (T., 1912, 101, 846) are 
criticised. T. 8. ¥. 


The System Sulphur. Awnpreas Smits (Zettsch. physikal. Chem.. 
1913, 83, 221—241. Compare A., 1912, ii, 40).—The first part of 
the paper deals with a consideration of the occurrence of two 
liquid layers when sulphur is suddenly cooled to below 170° (compare 
Smith and Holmes, A., 1903, ii, 139, 284; 1905, ii, 382, 580; 1906, 
ii, 157; Malus, A., 1901, ii, 131; and Kruyt, A., 1908, ii, 1028). 
Kruyt and Bakhuis Roozeboom were of the opinion that the 
formation of two layers pointed to a liquid transition point or the 
separation of both forms of sulphur in different layers. The author 
has carried out experiments which confirm the view of Smith, 
namely, that the two layers are due entirely to density differences 
of molten sulphur at different temperatures, the different tem- 
eratures being due to the poor conductivity for heat of the sulphur. 
f is thus made quite clear that no transition point occurs in the 
liquid phase. The second part of the paper is theoretical, and 
deals with the production of a 7'z diagram for sulphur. The con- 
sideration leads to the conclusion that sulphur is certainly a 
ternary, and not a binary, system. The influence of the addition 
of Su to equilibrium masses of Sp and Sy are considered under 
many conditions, and experiments are quoted which confirm the 
results theoretically observed. The diagram finally arrived at is 
drawn on the sides of a trigonal prism, and represents, according 
to the author, the simplest arrangement and a first attempt to 
produce such a diagram. The real diagram is probably much more 
complicated. J. F. 8. 


Action of Thionyl Chloride on the Oxides of Metals and 
Metalloids. Henry B. Nortn and A. M. Haceman (J. Amer. 
Chem. Soc., 1913, 35, 352—356).—Tnvestigations have already been 
made of the action of thionyl chloride on selenium dioxide (Lenher 
and North, A., 1907, ii, 255), tellurium dioxide (Lenher and Hill, 
A., 1908, ii, 484), and on mercuric oxides (North, A., 1910, ii, 296). 
Darzens and Bourion (A., 1911, ii, 878) have studied its action on 
certain oxides, particularly those of the rare earth metals. 

Experiments have now been made on the behaviour of thionyl 
chloride with zinc oxide, cadmium oxide, arsenic trioxide, antimony 
trioxide, bismuth trioxide, ferric oxide, glucinum oxide, calcium 
oxide, strontium oxide, magnesium oxide, silver oxide, cupric oxide, 
ciprous oxide, aluminium oxide, chromic oxide, and tin dioxide. 

ese experiments were carried out in sealed tubes at 150—200°. 
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In general, the action of thionyl chloride on a metallic oxide 
takes place in accordance with the equation, 
MO + SOC1,= MCI, + SO,. 
In the case of a metal which has two oxides, the lower oxide when 
treated with an excess of the reagent is first converted into the 
lower chloride, and this is then oxidised to the higher chloride, 
thus: 
3MCl, + 4SOCI, = 3MC1, + 280, + 8,Cl,. 

Arsenic trioxide yields only the trichloride. Antimony trioxide 
reacts at the ordinary temperature to form the trichloride, but 
when it is heated with excess of the reagent, the pentachloride is 
produced. Glucinum, calcium, strontium, and aluminium oxides, 
chromic oxide, and tin dioxide are not attacked by thionyl chloride 
at temperatures up to 200°. Silver oxide is but very slightly 
affected, only a trace of the chloride being produced. E. G. 


Some New Reactions with Thionyl Chloride. Henry B, 
Noatu and A. M. Haceman (J. Amer. Chem. Soc., 1913, 35, 543—546), 
—In an earlier paper (preceding abstract) an account has been 
given of the action of thionyl chloride on certain oxides. It has 
now been found that the peroxides also react with this reagent, and 
that sulphuryl chloride is invariably one of the products. 

When barium peroxide is heated with a large excess of thionyl 
chloride in a sealed tube at 150°, the reaction proceeds thus: 
BaO, + 2SOCI1,= BaCl,+ SO,+S0,Cl,, but when the reagents are 
present in molecular proportions, the following reaction occurs: 
2Ba0, + 2SOCI, = BaCl, + BaSO,+ SO,Cl,. By varying the amounts 
of the reagents, a combination of the two reactions can be 
obtained. Barium oxide is not attacked by thionyl chloride at 
150°. Lead dioxide and manganese dioxide react in the same way 
as barium peroxide. 

Sodium peroxide reacts violently with thionyl chloride at the 
ordinary temperature in accordance with the equations 

2Na,O, + 2SOCIl,=2NaCl + Na,SO, +S80,Cl, 
and Na,O,+2SOCl,=2NaCi+SO,+S80,Cl,, depending on the pro- 
portions in which the reagents are used. E. G. 


Determination of the Atomic Weight of Selenium. Puzerre 
Bruyiants and A. Byresrer (Bull. Acad. roy. Belg., 1912, 856—870). 
—The method employed by the authors was to determine the 
density of hydrogen selenide by direct weighing ; the compressibility 
of the gas at 0° was also determined by essentially the same method 
as that used by Gray and Burt (T., 1909, 95, 1633) in their exper!- 
ments with hydrogen chloride. In determining the weight of a litre 
of the gas under normal conditions at Louvain, the gravitation 
correction was made by comparison with the weight of a litre of 
oxygen determined under the same conditions. The results gave 
3°6715 grams as the weight of the litre of hydrogen selenide, the 
error being 3 parts in 10,000. The atomic weight of selenium was 
found to be 79°18. 
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The only satisfactory method for the preparation of the hydrogen 
selenide used was by the action of water on aluminium selenide 
(compare Fonzes-Diacon, A., 1907, ii, 164). The gas was dried 
with phosphoric oxide, and condensed in a freezing mixture of 
solid carbon dioxide and ether. It was purified by distillation and 
sublimation, and when dry did not attack mercury so long as air 
was excluded. ZT. &. Bs 


The Reaction of Metals and Alloys with Nitric Acid. Joun 
H. SranspiE (J. Soc. Chem. Ind., 1913, 32, 311—319).—The investiga- 
tion is a continuation of previous work (A., 1908, ii, 497; 1909, ii, 
403), and deals with the metals copper, arsenic, zinc, silver, and 
bismuth, and their alloys. The apparatus used was an improved 
form of that previously described. The results previously obtained 
with the copper—arsenic alloys (loc. cit.) were confirmed by a fresh 
series of experiments; there seems to be an intimate connexion 
between the amounts of nitric oxide and nitrous acid formed during 
the reaction, a diminution in the volume of the former correspond- 
ing with an increase in the weight of the latter. 

With alloys of copper and zinc, using nitric acid, D 1°149, and a 
temperature of 65°, the amount of acid entering into reaction, 
using the same weight of alloy and same volume of acid in each 
experiment, gradually diminishes as the percentage of zinc 
increases. Al] the alloys containing copper give a steady evolution 
of nitric oxide; no nitrous oxide could be detected. All alloys 
containing zinc give rise to the formation of small quantities of 
ammonia. 

The reactions of bismuth with nitric acid are very similar to 
those of copper, but under ordinary conditions the rate of solution 
is slower. If the amount of nitrous acid present in the nitric acid 
is made as small as possible, bismuth dissolves to a greater extent 
than copper, but when the nitrous acid is present in the usual 
proportions the opposite is the case. 

In all the above experiments the metals and alloys were used in 
a finely powdered state; in the following experiments plates of the 
metals were used, the temperature being that of the room. The 
rate of solution of silver is considerably reduced by dilution of 
the acid; acid of density 1:060 has no action within twenty-four 
hours, although there is action after seventy-six hours. Nitrous 
acid accelerates the reaction. Approximately half the quantity of 
acid required to convert silver into its nitrate is converted into 
nitrous acid, which would be in accordance with Divers’ equation: 
2Ag+2HNO,=AgNO,+AgNO,+H,0; very little gas is evolved 
during the reaction with acids varying in density from 1°060 to 
1104. Similar results were obtained with copper, except that more 
gas is evolved than in the case of silver, probably because the less 
stable character of copper nitrite enables secondary changes to 
take place more readily. 

_As the result of his experiments the author comes to the conclu- 
sion that the reactions, for example, in the case of copper, are best 
represented by the equations: 3Cu+6HNO,=3Cu(NO,;)(NO,) + 
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3H,0 ; 3Cu(NO;)(NO,) + 2HNO,=3Cu(NO,),.+ H,O+2NO. In the 

reactions of metals and alloys with nitric acid it is necessary to 

take into account (1) the purity and physical and mechanical con. 

dition of the metal or alloy, (2) the purity and concentration of the 

acid, (3) temperature, (4) the accumulation of the we of 
. 8. P. 


reaction in the solutions. 


Compounds of Sulphur and Phosphorus. VIII. Tetra. 
phosphorus Trisulphide, P,S,,and a New Phosphorus Oxy. 
sulphide, P,S,0,. Atrrep Stock and Kurt Frreperict (Ber., 1913, 
46, 1380—1387).—Dry tetraphosphorus trisulphide is stable in the 
air (compare A., 1912, ii, 1166), but solutions in benzene or carbon 
disulphide become cloudy almost immediately on exposure to the 
air, giving gradually a yellowish-white, voluminous precipitate of 
the phosphorus oxysulphide, P,S,0,. This compound is best pre. 
pared by drawing air, laden with carbon disulphide vapour, for 
twenty-four hours through a solution of tetraphosphorus tri- 
sulphide in carbon disulphide. The precipitate thus formed is 
washed by decantation with carbon disulphide, and freed from the 
latter first in a vacuum over phosphoric oxide, and then in a 
current of hydrogen; in all operations it is necessary rigidly to 
exclude moisture. The oxysulphide forms a yellowish-white, non- 
crystalline powder, D=1°96, which is insoluble in the usual 
solvents, and is decomposed by heat; it shows incipient fusion at 
150°, and melts at about 250° to a golden-yellow liquid. It is very 
sensitive towards moisture, deliquescing in the air as readily as 
phosphoric oxide. 

Ozonised oxygen can be used in the preparation instead of 
oxygen, when the reaction is complete in half an hour, but there is 
a tendency to form more highly oxidised products. 

A mixture of P,S, and sulphur, when heated at 100°, gives the 
compound P,S,, no matter how great the excess of sulphur. If the 
temperature is allowed to rise to 130° the heat of reaction further 
raises it rapidly to 300°, and P,S,, is formed. The compound P,S, 
is also readily obtained by heating a mixture of P,S, and P,§,, in 
the proportions of 3P,S, : 4P,8,. for twelve hours at 140—150°. 

T. 8. P. 


Applications of Positive Rays to the Study of Chemical 
Problems. Sir Josepn J. Tuomson (Proc. Camb. Phil. Soc., 1913, 
17, 201. Compare A., 1912, ii, 885, 1029)—T'wo samples of gases 
obtained from the residues of liquid air have been examined by 
the positive ray method. The one sample containing the heavier 
gases was found to be a mixture of xenon, krypton, and argon, and 
there were no lines on the photograph unaccounted for. The light 
sample was found to contain helium, neon, and a new gas of 
atomic weight 22. From the relative brightness of the lines of 
neon and the new gas, it would seem that the quantity of the new 
gas present in air is much smaller than that of neon. 

The second part of the paper deals with the investigation of a 
new gas of atomic weight 3, which is found to make its appearance 
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in discharge tubes under certain conditions. The gas is given out 
by various metals when these are subjected to bombardment by 
cathode rays, helium being also liberated during the first stage of 
the bombardment. The metals used were iron, nickel, zinc, copper, 


lead, and platinum. It was also found te be given off by calcium 
carbide. H. M. D. 


The Absorption of Neon by the Electrodes of Luminescent 
Tubes. GzorGes CLaupE (Compt. rend., 1913, 156, 1317—1320. 
Compare A., 1911, 11, 602, 1087).—Neon exhibits a very marked 
resistance to absorption by the electrodes in luminescent tubes, 
whilst producing rapid cathodic volatilisation of certain metals 
without itself entering into this volatilisation. Small quantities 
of helium and nitrogen present in neon rapidly disappear when 
the discharge is passing, but small quantities of neon cannot be 
similarly removed from helium. Tubes thus freed from nitrogen, 
when submitted to a greatly increased current, become filled with 
a blue light, which is characterised by the appearance of a continu- 
ous spectrum with a strong ray in the green and a series of 
rays in the violet. W. G. 


Experiments on the Alkali Metals. Lovis Hacxspitu (Ann. 
Chim. Phys., 1913, [viii], 28, 613—696).—The preparation of cesium, 
rubidium, and potassium by heating the anhydrous chlorides with 
metallic calcium is described. When the mixture containing a large 
excess of calcium is carefully heated in an exhausted iron tube 
placed in an electric oven, it is found that the alkali metals can 
be obtained in pure condition in nearly theoretical yield. The 
products have been used in the investigation of the physical proper- 
ties, including the density, the coefficient of expansion, the vapour 
pressure, the density of the saturated vapour, and the electric 
conductivity ; in addition the action of the metals on water at low 
temperatures has been investigated. Corresponding experiments 
have also been made with sodium. 

The densities of the metals at 0° are 0°9723, 0°859, 1°525, and 
1903 for sodium, potassium, rubidium, and cesium respectively ; 
the coefficients of expansion in the solid state, 0°000216, 0°00025, 
000027, and 0°000291; in the fused condition, 0°000274, 0°000283, 
0000338, and 0°000345; the percentage increase in volume on 
fusion, 1°50, 2°42, 2°28, and 2°32. From the coefficient of expan- 
sion (a), the critical temperature (7) has been calculated from the 
equation a=1/(27',—7'), where 7 is the temperature at which the 
expansion is measured. The values so obtained are: sodium, 2025°; 
potassium, 1965°; rubidium, 1857°; cesium, 1627°. 

In some experiments in which an attempt was made to determine 
the thermal expansion of the metals immersed in benzene, it was 
found that this hydrocarbon is acted on by cesium even at the 
ordinary temperature. Although no hydrogen is evolved during 
the reaction, the black, amorphous substance which is obtained 
corresponds with the formula C,H,Cs. This formula is supported 
by the fact that diphenyl is formed when the substance is acted on 
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by water or alcohol. It takes fire on exposure to air, and burns 
with a smoky flame. On heating in carbon dioxide, it decomposes 
with slight explosion ; it reacts violently with chloroform, but is not 
acted on by carbon tetrachloride, ethyl ether, or pentane. 
Measurements of the vapour pressure of the metals were made 
at temperatures between 250° and 400°, and the results obtained 
are plotted in the form of vapour-pressure curves. The volatility 
increases at all temperatures with increase in the atomic weight. 
The attempts to measure the density of the saturated vapours have 
not given very consistent results, but they suffice to show that the 
alkali metals in the state of vapour consist of mon-atomic molecules. 
The electric conductivities of the metals were measured in the 
liquid state and also in the solid state at temperatures ranging from 
the melting point down to liquid air temperatures. The results 
seem to show that the ratio of the specific resistances in the solid 
and liquid states is in the case of all four metals practically 1°5. 
In reference to the action of water on the metals at low tempera- 
tures, it was found that the reactivity appears to increase as the 
atomic weight increases. The lowest temperatures at which the 
action could be detected were: —98° in the case of sodium, —105° 
for potassium, —108° for rubidium, and —116° for cesium. 
H. M. D. 


Solution of the Constituents of Alluvial Sands by Sub- 
terranean Waters. F. Diener (Bull. Soc. chim., 1913, [iv], 13, 
381—394).—As the result of a series of experiments conducted 
with waters and sands collected in the valley of the Loire between 
Nevers and Sully-sur-Loire, the author finds that when rain or 
river water filters through or flows over sand in presence of carbon 
dioxide, it dissolves calcium carbonate, magnesia, silica, and 
alkali salts in proportions which are characteristic for a particular 
sand. If the waters flow over sand in presence of an insufficient 
quantity of carbon dioxide, they may deposit calcium carbonate, 
with a little magnesia, but no iron, alumina, silica, or alkali 
salts will be lost. Analyses of the sands used in these experiments 
are given, and particulars of the quantities of the soluble constitu- 
ents in the waters used, before and after their contact with the 
sands. T. A. H. 


Determination of the Atomic Weight of Calcium, WILLIAM 
CEcusneR DE Coninck (Bull. Acad. roy. Belg., 1913, 222—223).—A 
weighed amount of pure precipitated calcium carbonate was treated 
with concentrated sulphuric acid. To the resulting precipitate and 
solution was added absolute alcohol, after which the calcium 
sulphate was collected on a tared filter paper, washed with absolute 
alcohol, and dried at 100°. The resulting atomic weights obtained 
were 40°16, 40°14, 40°13, 40°19, 40°11, giving an average value of 
40°12 for the atomic weight of calcium. T. S. P. 


Preparation of Barium. CamiLie Maticnon (Compt. rend., 1913, 
156, 1378—1380. Compare following abstract)—Barium 13 
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readily obtained by heating barium oxide (3 mols.) with silicon 

1 atom) in a vacuum in a steel tube at 1200°. The metal distils off 

and condenses in the cooler part of the tube, the reaction being: 
3Ba0 + Si= BaSiO; + 2Ba—37 cals. 


The silicon can be replaced by ferrosilicon containing 95% 
silicon. W. G. 


Reduction of Magnesia by Aluminium. Cammle Maricnon 
(Compt. rend., 1913, 156, 1157—1159).—Aluminium powder heated 
with heavy magnesium oxide in a vacuum at 1200° in a steel tube, 
readily and almost completely reduces the oxide, the magnesium 


being deposited in a crystalline state in the cool part of the tube. 
W. G. 


Lead Tree in a Silicic Acid Gel. A.rrep L. Simon (Zeitsch. 
Chem. Ind. Kolloide, 1913, 12, 171. Compare A., 1912, ii, 772).— 
The reduction of lead acetate in a silicic acid gel with the formation 
of a lead tree can be readily shown if a piece of zinc foil is sup- 
ported with its lower edge below the surface of a gel prepared by 
mixing together a 15% solution of sodium silicate and a slight excess 
of 50% acetic acid, and then adding to the mixture about 10% of a 
concentrated solution of lead acetate. The solution is boiled to free 


it from carbon dioxide, and the zinc introduced into the cold 
solution. H. M. D. 


Colloidal Lead Dioxide. Hydrolytic Method of Preparation. 
ALEXANDER GuTBIER and E. Saver (Zeitsch. Chem. Ind. Koliloide, 
1913, 12, 171—177).—If small quantities of ammonium plumbi- 
chloride are added to a large volume of water, a brown, colloidal 
solution of lead dioxide is obtained. The reaction may be repre- 
sented by the equation : 

(NH,),PbCl, + 4H,0 = Pb(OH), + 4HCl + 2NH,Cl. 
The solution is unstable, and soon becomes colourless as a conse- 
quence of the action of the hydrochloric acid, which is liberated, 
on the colloid in accordance with: 

Pb(OH),+4HCl=PbCl, + Cl, + 4H,0. 

This may be prevented to a large extent if ammonia is added to 
the water in sufficient quantity to neutralise the acid which is 
subsequently set free. If, in addition, small quantities of gum 
arabic are dissolved in the water, it is possible to obtain fairly 
stable solutions of the dioxide. The best conditions are attained 
when 20 c.c. of V /5-ammonia solution are added to 250 c.c. of a 0°1% 
solution of gum arabic and 1 gram of the plumbichloride added 
gradually to the well-stirred solution. When freed from electro- 
lytes by dialysis, the solution can be kept for a considerable time 
without much decomposition. On evaporation of the solution to 
dryness, the dioxide becomes insoluble. 

The colloidal particles move to the positive pole in an electrical 
field. When mixed with hydrochloric and nitric acid solutions the 
brown, colloidal solution is gradually decolorised, the velocity of 
the reaction increasing with the concentration of the acid. Sodium 
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hydroxide has a similar action, but the change takes place much les 
rapidly. Sodium chloride, barium chloride, and aluminium 
sulphate have no coagulating action, and in presence of thes 
electrolytes the dioxide appears to be approximately as stable as in 
pure water. H. M. D. 


New Method for the Preparation of White Lead. Hans Hor 
(Zeitsch. anorg. Chem., 1913, 81, 40—45).—Lead sulphate dissolves in 
boiling concentrated magnesium chloride solution (mother liquors 
from potassium deposits), forming magnesium sulphate, which is 
readily extracted, and magnesium lead chloride. When impure 
lead sulphate from flue dust is used, copper and silver may be 
removed by immersing lead plates in the solution. 

Magnesium oxychloride, prepared by adding the requisite quan- 
tity of milk of lime to magnesium chloride solution and boiling, is 
collected and mixed with an excess of water. Magnesium lead 
chloride is then added at 75—80° until the alkaline reaction dis. 
appears. The lead oxychloride is then allowed to settle, and the 
solution, which is now free from lead, is removed by decantation. 
A further quantity of moist magnesium oxychloride is now mixed 
with boiling water and saturated with carbon dioxide until the 
alkaline reaction disappears. The suspension of magnesium carbon- 
ate thus obtained is then run into the mixture of lead oxychloride 
and water, and stirred for an hour at 80°. The product has the 
composition 2PbCO,,Pb(OH),, and is completely amorphous. 

White lead is completely dissolved in the cold, without decom- 
position, by a solution of magnesium chloride, D 1°16, the solution 
becoming alkaline, indicating a reaction: 

2PbC0,;,Pb(OH), + MgCl,= 2PbCO;,P* Cl, + Mg(OH),. 
C. H. 


The Electrochemical Production of Colloidal Copper. T. 
Roxtanp Brices (J. Physical Chem., 1913, 1'7, 281—319).—Allotropie 
copper first described by Schiitzenberger (A., 1878, 548), and 
more recently by Benedicks (A., 1907, ii, 548) presents many 
points of similarity to Carey Lea’s gold-coloured allotropic silver, 
which is generally admitted to be colloidal. The author adduces 
evidence that Schiitzenberger’s allotropic copper is, in fact, 
colloidal, and explains its formation on the protective colloid 
theory. 

Copper acetate solution, particularly when heated, is partly 
hydrolysed with the production of an insoluble basic acetate or 
hydroxide, some of which remains in suspension. The suspended 
hydroxide wanders to the cathode during electrolysis, and acts as 
a protective colloid to the particles of copper electro-deposited, 
which are thereby prevented from becoming crystalloid, so that 
the metal remains in the form of a solid gel. The presence of 4 
protective colloid in copper acetate solution is demonstrated by the 
formation of an emulsion on shaking it with benzene, although 
the effect is less marked than with ferric acetate. All the properties 
of Schiitzenberger’s copper, including its dissolution in nitric acid 
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with evolution of nitrous oxide, can be explained on the colloid 
hypothesis. 

The electrolysis between 50° and 90° of solutions of copper 
propionate, acetate, and formate in presence of gelatin gives rise 
to a series of golden to red cathode films. Some of the red films 
which were lacquered kept their colour for at least twelve months. 
Electrolysis below 35° gives rise to a pale brown deposit, which 
weighs 20 to 30% more than Faraday’s law requires, and is con- 
taminated with gelatin, copper oxide, and acetic acid or copper 
acetate. On immersion in one of the above electrolytes, it under- 
goes a remarkable series of colour changes to golden-brown, reddish- 
purple, purple, blue, light blue, olive-green. The blue patina is 
exceedingly beautiful, but unfortunately turns to a pale bluish-grey 
or olive-green on long exposure, and no means of fixing it could be 
found. 

The production of these colours is analogous to photographic 
development. Dilute copper sulphate is to some extent active as a 
developer, and the formate more so, but the full blue colour was 
only obtained with the acetate and propionate. Other salts of 
copper are inactive. No appreciable change in weight occurs on 
development, but the blue colour is only on the surface of the film, 
which presents the ordinary copper colour at the back when 
stripped off the copper, brass, or platinum cathode. The blue is 
temporarily destroyed by hydrazine and by oxidising agents. No 
colour is developed on an oxidised film, but this can be sensitised 
again by reduction with hydrazine. 

No good colour effects were obtained with films deposited in 
presence of colloids other than gelatin, but starch in acid solutions 
is slightly active, since it tends to accumulate at the cathode. The 
cathode deposits obtained from other salts of copper in presence 
of gelatin are abnormal, but none develop any colour in acetate 
solution. 

It is supposed that the “ development ” of these cathode deposits 
consists in the adsorption of colloidal copper hydroxide from the 
solution by the deposit of colloidal copper. R. J. C. 


Micrographic Notes on Copper. H. Baucke (/ntern. Zeitsch. 
Metallographie, 1913, 4, 155—166).—Cold-worked copper undergoes 
recrystallisation at 200°, at which temperature the size of the 
crystal grains is a minimum. It increases very slowly up to 700°, 
and then very rapidly. Prolonged heating at 450° produces the 
same coarse structure as rapid heating to higher temperatures. 
Recrystallisation is also well marked after six hundred days at 100°. 
Superficial conversion of the hardened into annealed material at 
160° is greatly accelerated by close contact with an etched, crystal- 
line surface of copper. Prolonged etching with a dilute electrolyte 
also brings about conversion to the crystalline condition. 

The oxide eutectic in copper undergoes segregation at 800° or 
upwards, but at 450° the effect is imperceptible after thirty days. 

C. H. D. 
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The Rare Earths. Yttrium Chloride and the Atomic Weight 
of Yttrium. James E. Ecan and Cxarence W. BALke (J. Amer, 
Chem. Soc., 1913, 35, 365—377).—Rare earths obtained — from 
gadolinite and xenotime have been fractionated by various methods, 
fractions obtained by James’ bromate method (A., 1908, ii, 190, 
499) have been submitted to Muthmann and Béhn’s chromate 
method (A., 1900, ii, 209). It has been found that by this 
means small quantities of fairly pure yttria can be rapidly 
prepared from mixtures containing small amounts of erbium and 
holmium, but that the method cannot be applied to the fractiona- 
tion of mixtures containing didymium and gadolinium, unless these 
are first removed by means of potassium sulphate. 

The determination of the ratio Yr,O,: Yr,(SO,)s yielded values 
for the atomic weight which are lower than those obtained by other 
methods, but a study of the ratio Yr,O, : 2YrCl, gave values vary- 
ing from 90°10 to 90°14 (O=16; Cl=35°46). Yttrium material, 
containing not more than 0°5% of erbium, gave the value 90°12. 

E. G. 


Yttrium Sodium Sulphate. CuHaries James and H. C. Horpey 
(J. Amer. Chem. Soc., 1913, 35, 559 —563).—In using sodium sulphate 
for effecting the separation of the cerium and yttrium earths, vary- 
ing results were obtained, and this has led to an investigation of 
the system, yttrium sulphate, sodium sulphate, and water. The 
results have shown that at 25° only one yttrium sodium sulphate 


exists, namely, Yr,(SO,)3,Na.SO,,2H,O, which has been described 
by Cleve. The solutions showed a tendency to remain in the 
metastable condition for many months. The efficiency of sodium 
sulphate for separating cerium and yttrium earths depends on its 
concentration; if the solution is too concentrated, much of the 
yttrium earths is precipitated. E. G. 


Physico-chemical Researches on the Electrometallurgy of 
Aluminium. Pau Pascat and Axrcipe Jountaux (Bull. Soc. chim., 
1913, [iv], 18, 439—449).—-Owing to the discordant and incomplete 
figures which are given in the literature on the thermal properties 
of mixtures of cryolite, alumina, and fluorspar, the subject has been 
systematically studied. About 35 grams of the pure substances were 
intimately mixed and pressed down in a nickel crucible, and then 
packed in a graphite crucible with iron filings and heated in a 
Méker furnace, the thermo-couple being used as a stirrer. Cryolite 
had the accepted m. p. 977°, but fluorspar was found to have 
m. p. 1361°, which is much higher than is usually stated. The 
eutectic mixture of cryolite and fluorspar had m. p. 905°, and was 
composed of 74°6% of the former, whilst the mixed crystals con- 
tained respectively 20°5% and 50% of the fluoride. The eutectic 
mixture of cryolite and alumina had m. p. 904°, and contained 
24% of alumina, whilst the mixed crystals contained 20% and 29%. 
The mixture of fluorspar and alumina (26°5%) had m. p. 1270°, and 
gave crystals containing 20% and 28°5% of alumina. 

In order to simplify the study of the ternary system the mixtures 
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were arranged so that two of the constituents were in a proportion 
studied in the case of the binary mixtures. By triangulation the 
eutectic point was found to be 868°, the mixture containing 59°3% 
ervolite, 23°0% fluorspar, and 17°7% alumina. The interpretation of 
the results was facilitated by the examination of the solidified mass. 
Mixtures which came within the cryolite section of the triangle 
resented a sugar-like fracture, those in the fluorspar section 
showed large cleavage faces with chatoyant reflexion, whilst the 
mixed crystals isomorphous with alumina were flattened, chiefly 
aesnel and had a grey reflexion. 

Tsotherms were also plotted. From them it is seen that this case 
is unusual, but rather ideal in that the maximum lowering of the 
melting point of a binary mixture is attained by adding the third 
constituent to the binary eutectic. Temperatures below 950°, 
which is the point aimed at in the manufacture of aluminium, are 
represented by a small quadrilateral, from which it is seen that the 
addition of more fluorspar than 36% of the cryolite must be 
avoided, whereas more alumina than is commonly used might be 
added, although the risk of volatilisation of cryolite makes it 
undesirable. 

By measuring the temperature of final solidification it was possible 
to trace out the sclidus with its thermic “landing.” This leads to 
the following compositions for the mixed crystals composing the 
ternary eutectic :—cryolite: fluorspar: alumina, I, 77: 16:7; II, 
60:15:25; III, 34: 54: 12. J. C. W. 


The Formation of Aluminium Nitride from Alumina, 
Carbon, and Nitrogen. I. Water Fraenxen (Zeitsch. Hlektrochem., 
1913, 19, 362—373).—The formation of aluminium nitride from 
alumina and nitrogen was studied with respect to the velocity of 
formation, temperature at which the reaction occurs, and the influ- 
ence of the presence of carbon monoxide on the process. The 
reactions were effected in a carbon tube contained in a large glass 
vessel ; the tube was electrically heated, and temperature readings 
were made by means of a Holborn-Kurlbaum pyrometer. Alumina 
and carbon in the form of soot were mixed together in the propor- 
tion of 2A],0,: 1C, and compressed into pellets of 0°5—1 gram. 
The reaction was carried out on one of the pellets in each case. It 
is shown that aluminium nitride is formed to a small extent below 
1400°, and that at 1500° the velocity of formation becomes very 
great. The velocity is arrived at in the various experiments by 


. allowing the reaction to proceed for a definite time (thirty minutes) 


and then boiling the product with alkali and estimating the 
ammonia evolved. The course of the reaction is expressed by the 
equation Al,O,+3C+N,=2AIN+3CO. This reaction is strongly 
endothermic, and proceeds at about the same rate when the pressure 
is reduced to 250 mm. of nitrogen. The presence of carbon mon- 
oxide diminishes the velocity of the reaction, and as this gas is a 
product of the reaction, experiments were made to see if the reaction 
was reversible. It is shown that at 1500° an equilibrium is set up 
when carbon monoxide is present to 25—40 vol. %; at 1600° the 
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equilibrium occurs at 50—65 vol. % of carbon monoxide. When 
alumina is heated alone with carbon in carbon monoxide of 
20—65 mm. pressure, reduction occurs at temperatures as low as 
1450°, with the formation of aluminium carbide. The experiments 
show that, qualitatively at least, the formation of carbide runs 
parallel with the formation of nitride, and it is suggested that the 
nitride is formed through the carbide. The use of different forms 
of carbon causes the reaction to occur at different velocities. The 
authors can find no evidence to support the equation of Peacock 
and du Pont (U.S.A. Pat. 1031581/82), which represents the 
reaction in the following way: Al,O,+6C+3N,=A1,C,N, + 3C0. 
J. F. §, 


“Liquefaction” of Clay by Alkali. Jonannes K. Nevperr 
(Koll. Chem. Beihefie, 1913, 4, 261—342).—The author has made 
a detailed investigation of the influence of sodium and calcium 
hydroxides on the thinning of clay pastes, both in the presence 
and absence of humus substances. With this object measurements 
have been made of the adsorption of the alkali by the clay, and 
also of the electrical conductivity and viscosity of clay suspensions 
containing alkali hydroxide in varying concentrations. 

The results obtained in the investigation of the distribution of 
the alkali between water and the various clays indicate that the 
hydroxide is adsorbed in accordance with the ordinary exponential 
formula. This phenomenon is modified to a greater or less extent 
in the presence of humus substances, which combine with the alkali 
to form humates. The thinning of a clay mash in presence of 
alkali is to a large extent determined by the swelling of the humus 
substance in the clay particles; this leads to a process of disintegra- 
tion, whereby larger quantities of alkali humate are formed, and this 
substance appears to play the part of a protective colloid. 

On account of the chemical reaction which thus occurs in presence 
of humus, the distribution of the alkali between the solid and liquid 
phases is found to deviate very considerably from the requirements 
of the exponential formula when the concentration of the alkali 
hydroxide is very small. 

The viscosity measurements indicate that slow changes occur in 
the character of the clay suspensions, but it seems probable that 
these can be accounted for on the basis of the swelling and disin- 
tegration processes referred to above. H. M. D. 


New Process for the Utilisation of Iron and Manganese 
Ores Rich in Silicon. Nazareno Tarver (Chem. Zeit., 1913, 37, 
511—512).—In Italy and other countries there are considerable 
deposits of iron and manganese ores containing more than 20% 
of silicon, and the author proposes the following method for their 
utilisation. By the action of superheated steam on magnesium 
chloride, hydrochloric acid is produced, with which the ores are then 
treated in suitable vessels. The chlorides of iron and manganese 
thus produced are separated from the silicon compounds by lixivia- 
tion, and the solution so obtained treated with the magnesium oxide 
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from the first process, whereby all the iron is precipitated as 
hydrated oxide and magnesium chloride regenerated. 

The manganese can be separated from the iron by replacing part 
or all of the magnesium oxide by lime. The calcium chloride thus 
obtained can be converted into magnesium chloride by the addition 
of the requisite quantity of magnesia and treatment with carbon 
dioxide. 

The products obtained are free from sulphur and phosphorus, no 


matter how much of these elements was present in the original ores. 
T. 8. P. 


The So-called Fibrous Structure in Mild Steel. Pau. 
OneRHOFFER (Zeitsch. anorg. Chem., 1913, 81, 156—169).—A fibrous 
structure, due to parallel arrangement of ferrite and pearlite 
masses, presents itself in all hot-rolled steels, with the exception of 
pure pearlitic steel. All kinds of hot-working produce the effect, but 
its degree is dependent on the nature of the working, the tempera- 
ture, and the rate of heating and cooling. The production of the 
structure is due to the influence of slag enclosures, which serve as 
nuclei for the recrystallisation of the ferrite. That part of the steel 
which is derived from the outside layer of the ingot, and is almost 
free from slag, does not develop the fibrous structure. The relation 
between structure and mechanical properties has also been deter- 
mined. CC. @. DD. 


The Toughness of Iron [Steel] at Different Temperatures, 
Paut GorrEens and G, Harren (Zeitsch. anorg. Chem., 1913, 81, 
130—144).—Tests have been made by heating or cooling the speci- 
men beyond the required temperature, placing the bar on the anvil 
of the testing machine, and starting the test when a thermocouple 
indicates that the correct temperature has been reached. Charpy’s 
method of shock-testing with notched bars has been used. The two 
steels contained 0°089 and 0°085% of carbon respectively, but speci- 
mens from the heads of the ingots, exhibiting considerable segrega- 
tion, have also been examined. 

The tests extend from —75° to 1000°, and the curves of work 
done are very regular, showing distinct maxima at 35° and 600°, 
and a minimum at 450°. Above 600° the work done in fracture 
falls off rapidly. At —75° the steel is brittle. Discontinuities at 
the critical temperatures of the steel are not observed. The curve 
showing the angle through which the bars are bent has a sharp 
minimum between 450° and 500°. C. H. B. 


Action of Electrolytes on Metals under Stress. H. Bauckr 
(Intern. Zeitsch. Metallographie, 1913, 4, 129—142).—Steel balls used 
for bearings, when sawn through for microscopical examination and 
etched with hydrochloric acid (1:2), develop numerous cracks, the 
surface of the metal becoming first corrugated, after which rupture 
occurs. The effect is due to the action of the electrolyte in accelerat- 
ing the passage from the metastable to the stable condition. Flaws 
in steel boiler-plates, in the neighbourhood of rivet-holes, where 
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the metal is locally strained, are also caused to spread by the action 
of acids. C. H. D. 


The Transformations of Alloys of Iron and Silicon. Grorags 
Cuarpy and ANDRE Cornu (Compt. rend., 1913, 156, 1240—1243)— 
A study of the dilatation curves of soft steels, containing varying 
percentages of silicon, shows that the addition of silicon has no 
appreciable effect on the dilatation between 0° and 700°. The 
irregularity in the dilatation curve for ordinary steel observed 
between 800° and 900° is not displaced on the temperature scale, 
but the departure from the regular curve becomes less, and finally 
vanishes with increase of silicon up to 1°3%. Thus with steels 
containing more than 1°3% of silicon the dilatation curve shows no 
transformation between 0° aad 900°, whereas the cooling curve 
shows one at 700°. W. G. 


The Transformation of Alloys of Iron and Silicon. Enz 
Vicouroux (Compt. rend., 1913, 156, 1374—1376).—A reply to 
Charpy and Cornu (preceding abstract), in which the author main- 
tains that it is the point A, which is of primary importance either 
in iron alone or alloyed with silicon, that the point A, does not 
exist, and that the point A, only occurs when carbon is present. 
In the reheating of iron the transformation A, begins at 726° 
and ends at 746°, the addition of silicon causing an immediate rise 
in this transformation temperature. W. G. 


Influence of Manganese on the Mechanical and Structural 
Properties of Low Carbon Steels of Commercial Quality. 
A. Srapeter (Zeitsch. anorg. Chem., 1913, 81, 61—69. Compare 
Lang, A., 1911, ii, 206).—Experiments with low-carbon steels, con- 
taining only 0°008% Si, and low phosphorus and sulphur, show that 
the tenacity is increased proportionately to the manganese up to 
07% Mn. The elongation and contraction are not altered by 
manganese within that limit, and depend only on the carbon 
content. The presence of manganese is without influence on the 
microscopic structure. C. H. D. 


Reciprocal Behaviour of Alkali Sulphates. Chromates, 
Molybdates, and Tungstates at Low and at High Temperatures. 
II. Marto Amaport (Atti R. Accad. Lincei, 1913, [v]. 22. i, 
453—459. Compare A., 1912, ii, 757)—The paper records the 
results of the thermal analysis of the systems: 

K,SO,-K,CrO,, K,CrO,-K,Mo0O,, and K,SO,-K,Mo0Q,. 
The m. p.’s of certain salts were found to be as follows: potassium 
sulphate, 1070°; potassium chromate, 978°; potassium molybdate, 
926°; potassium tungstate, 894°. The transition points of these 
salts are: potassium sulphate, 585°; potassium chromate, 666°; 
potassium molybdate, 475°; potassium tungstate, 575°. The results 
obtained in the system K,SO,-K,CrO, agree with those of Groschuff 
(A., 1908, ii, 501). In the system K,CrO,-K,Mo0, the curve of 
crystallisation is also intermediate between the solidification tem- 
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peratures of the two salts. Mixtures up to 30 mol. % of chromate 
crystallise at the m. p. of the molybdate. The curve of the system 
K,S0,-K,Mo(, is also continuous, but there is a very flat minimum 
6° below the m. p. of the molybdate. The m. p. of the mixture 
containing 45 mol. % of sulphate is equal to that of the pure 
molybdate. Analogous curves were obtained for the corresponding 
sodium salts by Boeke (A., 1906, ii, 750). R. V. 8. 


Electrochemistry of the Chromium Group. I. Tungsten 
and Uranium. ArtTHuR FiscHer (Zeitsch. anorg. Chem., 1913, 81, 
170—208).—[With A. RoperBure.]|—Rods of metallic tungsten are 
prepared by Wartenberg’s method (A., 1907, ii, 697), using a 
modified apparatus with a cathode composed of tungsten impreg- 
nated with calcium and barium oxides, and an auxiliary tungsten 
electrode for starting the arc. The electrolyte used is an alcoholic 
solution of tungsten hexachloride, and the comparison electrode 
a calomel electrode in contact with an alcoholic solution of 
lithium chloride. Comparative measurements are made with 
alcoholic cupric chloride against the same electrode. Tungsten 
is found to occupy a place in the potential series between antimony 
and mercury. Passivity is not observed. The normal potential is 
at least 0°609 volt. 

[With Eric K. Ripeau.]—It is not possible to obtain rods of 
uranium of sufficiently high conductivity for fusion by Warten- 
berg’s method, and the material used for potential measurements is 
that obtained from oxide and carbon, fused in a vacuum furnace. 
It thus contains carbide. Using an alcoholic solution of uranium 
hexachloride, uranium is found to have a potential between copper 
and hydrogen. 

It has not been found possible to obtain metallic tungsten by 
the electrolysis of alcoholic solutions of tungsten salts, or of an 
aqueous solution of pertungstic acid. Alcoholic tungsten hexa- 
chloride yields, in the cathode compartment, green crystals of the 
compound WCl,(OEt), (this vol., i, 584). Uranium does not yield 
a similar product. 

The electrolysis of solutions of uranium acetate yields a deposit 
of a hydrated uranium oxide. The conditions of deposition in 
different electrolytes have been determined. Both acid and alkaline 
solutions yield the uranium in the same state of oxidation. 

C. H. D. 


Preparation of Pure Uranium. A. RopersBure (Zeitsch. anorg. 
Chem., 1913, 81, 122—129).—Uranium has not yet been obtained 
in a sufficiently pure condition for measurements of the electrolytic 
potential. Uranium tetrachloride is best prepared by grinding the 
oxide, U,Og, with sugar and heating to redness, and then heating 
the product in a porcelain boat in a current of chlorine. The 
product always contains aluminium and silicon derived from the 
porcelain. When reduced by sodium in a closed iron vessel, much 
Iron is always taken up. Nickel, magnesia, graphite, or silver 
vessels are rapidly destroyed. Nickel steel is more resistant than 
iron or other steels, 
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The attempt has been made to reduce uranium tetrafluoride, 
which is more readily obtained pure. Sodium is not available for 
this purpose, on account of the sparing solubility of sodium fluoride 
in water, whilst potassium has been found to escape in the form 


of vapour, even when the joints of the vessel are tightly made. 
C. H. D. 


The Equilibrium Tetragonal Tin — Rhombic Tin. Enrnsr 
Conen (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 839—840),— 


Polemical against Smits and de Leeuw (this vol., ii, 141). 
H. M. D. 


Oxidation of Stannous Chloride in the Air in Presence of 
Ferrous Chloride. T. Warynski and W. TowrkiEwicz (Ann Chim. 
anal., 1913, 18, 130—132).—Of twenty-five salts experimented with, 
the only one that strongly accelerates the oxidation of stannous 
chloride dissolved in dilute hydrochloric acid is ferrous chloride. 
From the tables given, it is evident that the maximum effect is 
obtained when 1 mol. of ferrous chloride is added to 100 mols. of 


stannous chloride. If more is added, the action decreases. 
L. ve K. 


Compounds of Titanium Dioxide with Selenic and Selenious 
Acids. Hans Brengx (Zeitsch. anorg. Chem., 1913, 80, 448—452),— 
A solution of a-titanic acid in hot dilute sulphuric acid is boiled 
with selenic acid. The white precipitate has the composition 
TiO,,SeO3,H,O, whilst with one-half the quantity of selenic acid a 


similar compound, 2TiO,,SeO.,H,O, is obtained. Selenious acid 
also yields two compounds, TiO,,SeO,,H,0 and 2TiO,,SeO,,H,0. 
The selenious compounds dissolve more readily in water than the 


selenic compounds. All are soluble in hot mineral acids. 
C. H. D. 


Zirconium Carbonates. Epovarp Cuauvenet (Bull. Soc. chim., 
1913, [iv], 18, 454—457).—Dry zirconium oxide does not combine 
directly with carbon dioxide, but at temperatures below 450° it 
absorbs a small amount of the gas. When a zirconium salt is pre- 
cipitated by sodium carbonate of any concentration, the hydrate, 
ZrCO,,ZrO,,8H,O, is precipitated as a gelatinous, microcrystalline 
mass (compare Berzelius, Ann. Chim. Phys., 1825, 337; Hermann, 
Jahresb., 1866, 89, 191), which changes into the hydrate with 2H,O 
in an exhausted desiccator. Above 60° it begins to lose carbon 
dioxide as well as water, and forms 2ZrCO,,3Zr0,,3H,O, which, 
towards 250°, becomes still more basic and agrees with 
ZrCO,,3ZrO,;H,O, and then steadily decomposes, until at 400° pure 
oxide remains. An anhydrous carbonate seems incapable of 
existence. Like thorium, zirconium forms ortho-carbonates, but, 
unlike that metal, it only yields a basic carbonate by precipitation. 
Under 30 or 40 atmospheres pressure, however, the dihydrated basic 
carbonate absorbs carbon dioxide, and forms a hydrated normal 
carbonate, CO,Zr,2H,0. J. C. W. 


Chemistry of Gold. Victor Lenuer (J. Amer, Chem. Soc., 1913, 
35, 546—552).—-An examination of the action of various organic 


INORGANIC CHEMISTRY. il. 


reducing agents on auric chloride has shown that aurous com- 
pounds cannot be obtained in this way. In alkaline solutions, 
numerous compounds, such as formic and lactic acids, formaldehyde, 
acetone, phenol, and aniline, cause the immediate precipitation of 
old, whilst a few substances, such as pyrogallol, quinol, and other 
photographic developers, produce the same effect in acid solutions. 
Many organic liquids which are immiscible with water extract auric 
chloride from its aqueous solutions. 

Of inorganic reducing agents, sulphurous acid and arsenious 
oxide are capable of reducing auric salts to the aurous state, but 
all other reagents studied cause the precipitation of gold. 
Sulphurous acid has — the most satisfactory for the purpose 
(compare Diemer, following abstract). E. G. 


Aurous Chloride. Metvin E. Diemer (J. Amer. Chem. Soc., 1913, 
35, 552—559).— When auric chloride, containing hydrochloric acid 
and water, is heated at 100°, it gradually loses weight, and is con- 
verted into the metal. If, however, the auric chloride is prepared 
by dissolving gold in aqua regia, evaporating the solution, and 
heating the residue at 200° in a current of chlorine, it is obtained 
free from hydrogen chloride and water. When such anhydrous 
auric chloride is heated at 190° and weighed at regular intervals, 
it is found that at a certain point it is completely converted into 
aurous chloride. Aurous chloride is rapidly decomposed by water 
in accordance with the equation 3AuCl=2Au+AuCl,. When a 
solution of the salt in ammonia is acidified with hydrochloric acid, 
the compound, AuNH,Cl, is obtained as a white, crystalline pre- 
cipitate, and is very unstable. 

When a solution of auric chloride is treated with sulphur dioxide, 
its colour is reduced to some extent, but, before it becomes colour- 
less, decomposition takes place, and gold separates. If chloride 
of sodium, potassium, ammonium, calcium, or magnesium is added 
to an auric chloride solution, the yellow colour can be entirely 
removed by sulphur dioxide, and this reaction can be used for 
the volumetric estimation of gold. Determinations have been made 
of the single potential of gold in an auric chloride solution at 
various stages of its reduction by sulphur dioxide in presence of 
each of the chlorides mentioned, and all the curves obtained show 
a decided break corresponding with the formation of an aurous 
compound at an intermediate stage of the reduction. Further 
experiments have afforded evidence that in such solutions aurous 
chloride exists as a compound of the type AuCl,NaCl, which is 
unstable except in presence of a large amount of the chloride of 
the alkali metal. When these double compounds suffer decom- 
Position, the solution becomes yellow, owing to the formation of 
auric chloride, and gold is precipitated. E. G. 
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Mineralogical Chemistry. 


The Melting Points of Some of the Rarer Minerals. Axkvozp 
L. Frercser (Sci. Proc. Roy. Dubl. Soc., 1913, 13, 443—459).—-The 
melting points were obtained with an improved form of the Joly 
meldometer, in which the temperatures were determined by’ 
measuring the extension of the platinum strip on heating. The 
instrument was calibrated with substances of known melting point, 
and could be used for temperatures between 300° and about 1600°. 

The melting points and behaviour of minerals belonging to the 
following classes were investigated: fluorides, orthosilicates, sub- 
silicates, titano-silicates, columbates and tantalates, phosphates and 
arsenates, and uranates. 

The results obtained by Cusack (A., 1898, ii, 383) are corrected 
in the light of the author’s results. za. & FF. 


Maucherite, a New Nickel Mineral from Thuringia. 
Frieprich Grinuine (Centr. Min., 1913, 225—226).—This new 
mineral, which was at first mistaken for rammelsbergite, occurs 
together with niccolite, chloanthite, native bismuth, calcite, barytes, 
manganite, etc., in veins (‘‘Kobaltriicken”) in the copper-shales 
(Kupferschiefer) at Eisleben, Thuringia. The crystals have the 


form of rectangular plates (tetragonal or orthorhombic ?), and are 
arranged in fan-shaped groups; compact, fibrous, and cellular 
masses also occur. The colour is reddish-silver-white, altering to 
greyish-copper-red, and the streak blackish-grey. D 7°83. Analyses, 
I by Friedrich, and II by Prandtl, give the formula Ni,As,: 


As. S. Ni. Co. Pb. Fe. Insol. Total. 
I. 45°66 — 49°51 0°93 — a as 96°10 
II, 43°67 0°17 §2°71 2715 0°20 0°40 0°40 99°70 


L. J. S. 


The Natural Crystalline Carbonates of Calcium, Magnesium, 
Ircn, and Manganese. Kari Grinsere (Zeitsch. anorg. Chem., 
1913, 80, 337—396).—The material employed in this investigation 
includes ankerites, in which the molecular proportion of calcium 
carbonates is equal to the sum of the carbonates of magnesium, 
iron, and manganese; dolomitic rocks, in which the proportion of 
calcium is lower; and chalybites, containing the carbonates of iron, 
manganese, and magnesium, with little or no calcium. Deter- 
minations of density show that the density of ankerites varies 
a linear manner between the limits CaFe(CO,). and CaMg(C0,)», 
whilst the former compound has a density which is the mean 0 
those calculated from calcite and siderite. 

By heating the powdered minerals in a silica vessel in a stream 
of hot air, free from carbon dioxide, the rate of dissociation of the 
carbonates has been determined. When a mixture of artificial 
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magnesite, dolomite, and calcite is thus heated, the magnesite is 
first completely decomposed at 410°; the dolomite loses carbon 
dioxide corresponding with its magnesium content at 500° and with 
its calcium content at 530°; finally the calcite is decomposed at 570°. 
The same order is observed when a stream of carbon dioxide is 
used. Determinations with ankerite and two dolomitic rocks indi- 
cate that in both materials there is no compound of magnesium 
and calcium carbonates, but that mixtures of ankerite with calcite 
are present. On the other hand, another dolomitic rock behaves 
as a mixture of dolomite and magnesite. Microchemical methods 
of distinguishing the intermixed carbonates in thin sections_are 
described. 

Dilute hydrochloric acid attacks chalybite much more slowly 
than ankerite, and the solution always contains relatively more 
iron and less manganese than the original mineral. The compound 
CaFe(CO,). is more readily attacked than CaMg(CO,)., with which 
it is isomorphous, whilst the third component of ankerite, the com- 
pound CaMn(CO,)., is the most resistant of all. Ankerite and 
dolomite are decomposed as such, and not fractionally. Similar 
conclusions are drawn from the action of copper nitrate on the 
minerals, but the differences of solubility are even greater than 
with hydrochloric acid. C. H. D. 


Certain Sulphates from the Neighbourhood of the Monastery 
of St. George in the Crimea. Sercer P. Popov (Bull. Acad. Sci. 
St. Pétersbourg, 1913, 253—256).—Pebbles on the shores of the Black 
Sea, near the Monastery of St. George, are coated with white and 
yellow mineral deposits, which are found to be sulphates of various 
compositions. One of the purest of these, which was white with a 
very faint bluish-green tint, gave the following percentage results 
on analysis: 

Insol. 
SO;. Al,03. Fe,0;. MgO. MnO. NiO. CuO. Na,O. H,O. matter. Total. 
36°25 11°42 trace 4°08 0°42 0°38 O63 0°40 45°78 0°74 100°10 

If the CuO, NiO, MnO, and Na,O are calculated as MgO, the 
above figures correspond well with the formula MgA1,(SO,),,22H,0, 
which is that of pickeringite. Partial replacement of the magnesia 
by other oxides has been observed in other samples of pickeringite. 
In other specimens of the white sulphate, the ratio between the 
= RO; and RO was found to be different from that shown 
above. 

The yellow substances consist of iron sulphates containing free 
sulphur and various impurities. Gypsum is also found. 

The formation of pickeringite and other alumino-sulphates is 
regarded as due to the action on the alumino-silicates of the pebbles 
of sulphuric acid resulting from the weathering of pyrites; the 
latter may also be the source of the copper and nickel. —T. 


Attempts to Produce Mixed Crystals of Diopside and 
Jadeite. Vera Scuumorr-DELEano (Centr. Min., 1913, 227—230).— 
Mixtures of artificial diopside (CaMgSi,O,) and jadeite (NaAI8i,O,) 
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were fused, and the products examined microscopically. A homo- 
geneous, crystalline mass is obtained only when less than 5% of 
jadeite is present. The optical characters (cy=39°, ny=1°689) 
are practically the same as those for pure diopside; ma. p, 
1150—1200° (that of pure diopside being 1260—1300°). With 
more jadeite in the mixture, the product contains crystals of two 
kinds and some glass; and with still richer mixtures, only glass, 
Jadeite could not be crystallised artificially. 

Diopside, when fused with sodium aluminate, NaAlO,, takes up 
some alumina, with a slight increase in the angle of optical 
extinction. L. J. 8. 


Chemical Constitution of Nephelite. V. V. Karanpézy 
(Bull. Acad. Sci. St. Pétersbourg, 1913, 267—277).—The author 
describes a specimen of elzolite from Mias, near the shores of Lake 
Ilmen. The mineral, which has a pale rose colour and a fatty 
lustre, has D}5*5—17 2°6295, and gives the following results on 
analysis : 

Loss on 
Si0,, <Al,O;. CaO. Na,O. K,O. heating. Total. 
43°64 33°84 O41 16°14 5°82 0°83 100°68 


These figures are discussed in relation to the various views which 
have been expressed concerning the chemical structure of nephelite 
(compare Thugutt, A., 1895, ii, 358; Rammelsberg, A., 1896, ii, 189; 
Clarke, A., 1897, ii, 51; Morozewicz, A., 1908, ii, 201; Wallace, A., 
1909, ii, 665; Foote and Bradley, A., 1911, ii, 122; Bowen, A., 
1912, ii, 176, 774). a. oe Be 


Chemical Investigation of Certain Minerals from Ceylon 
Gravel. II. Grorce: P. Tscnernik (Bull. Acad. Sci. St. Pétersbourg, 
1913, 365—376. Compare this vol., ii, 421)—The gravel from the 
Sabaragamuwa province of Ceylon contains a mineral which occurs 
in the form of dull, greyish-black pebbles, D 4°68, with a velvety- 
black, flat conchoidal, glassy fracture. It shows neither cleavage 
nor crystalline form, and exhibits but slight transparency, thin 
chips transmitting yellowish-brown light at their edges. It gives a 
dark brown streak, and scratches apatite, but not orthoclase. Its 
percentage composition is as follows: 

SiO, TiO, Ce,0, Y,0;. Al,O5. FeO; ThO, ZrO, FeO. MnO. 
23°73 19°55 33°35 1°56 O58 3°07 261 3:42 6°07 2°00 
CaO. MgO. GIO. K,0+Na,0. H,0. Total. 
2°91 0-12 0°04 little trace 99°01 


These results are expressed by the formula: 6Ce,0,(Si0,)3 + 
Fe,0,(Si0,)3 + 6FeO(TiO.) + 3CaO(TiO,) + 2ZrO,(TiO,)., which, to- 
gether with the physical properties, indicate that the mineral 
belongs to the tscheffkinites. Tr. Be. P. 


Application of Colloidal Chemistry to Mineralogy and 
Geology. Nature of Meerschaum. H. Micuet (Zeitsch. Chem. 
Ind. Kolloide, 1913, 12, 165—170).—An examination has been made 
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of the microscopic structure, the optical properties, and the 
behaviour towards dyes of different samples of meerschaum obtained 
from various sources. The observations seem to show that the 
meerschaums consist of mixtures of a fibrous, crystalline silicate 
with constant optical properties, and of a gel. The crystalline con- 
stituent is basic and absorbs acid dyes, whilst the isotropic sub- 
stance is acidic and absorbs basic dyes. When a finely powdered 
sample of meerschaum is subjected to the action of a solution 
containing methylene-blue and magenta, it is found that the 
mineral becomes blue and the solution red. This is attributed to 
the much greater rate at which the basic dye is absorbed by the 
el. The variable water content of the meerschaums is probably 
connected with the varying proportion of the two constituents, for 
the constancy of the optical properties of the crystalline constituent 


would seem to show that the proportion of water in this is quite 
constant. H. M. D. 


Behaviour of Cimolite before the Blowpipe with Cobalt 
Solution. Hermann StremMe (Centr. MJin., 1913, 313—318).—-A 
further criticism and reply to Thugutt (A., 1912, ii, 267) on the 
constitution of the minerals of the allophane group. The cimolite 
from Bilin, Bohemia, examined by Thugutt, does not become blue 
when ignited with cobalt solution, and he consequently drew the 
conclusion that this mineral represents a definite compound of 


alumina, silica, and water. His analysis showed, however, 
249% FeO, and this is sufficient to mask any coloration. L. J.S&. 


Cancrinite- and Nephelite-bearing Bombs from the Laacher 
See District. Reinaaxp Brauns and Jonannes Uatie (Juhrb. Min., 
1913, Beil.-Bd., 35, 119—220, 723—752).—The first part, by R. 
Brauns, gives a detailed petrographical description of these ejected 
volcanic-blocks, with an account of their contained minerals; and 
the second part, by J. Uhlig, gives an account of the chemical 
examination of the materials. Details are given of the methods of 
analysis, especially with regard to the detection of traces and the 
estimation of small amounts of the rare elements (tantalum, 
glucinum, etc.), the presence of which have not before been detected 
in these minerals. Analysis I of the nephelite gives the ratio 
Si0,: Al,O,: (Na,K),O =2°25:1: 1°02 (compare Morozewicz, A., 
1908, ii, 201). Analysis II of cancrinite agrees with the formula 
NagpAlopSigg0g4,CazNa(CO,);,5H,O. Analysis III of davyne gives 
Nag) A lopSingOg,,5CaCl,,10H,O. A sodium-potassium felspar (micro- 
perthite) gave IV. These analyses and formule are discussed in 
detail; and bulk analyses of the rocks are also given. 


S109. Tag05, AlgO3. FegO3. GIO. MnO. CaO. Nag. Ko0. Cl. COs. HO. Total. Sp. gr. 
I 44°10 trace 32°60 0°36 0°58 trace 0°52 17°16 4°27 006 — — 10015 2°60 
'L* 36°29 0°74 27°43 0°59 0°59 ,, 6°61 17°38 109 O19 6°33 2°77 10001 2-415 
IIL+ 35°66 0°14 27°07 057 0°10 0°14 576 984 8°09. 6-40 0°28 5°75 101°83 2°34 
IV. 66:40 trace 19°38 0°30 — trace 0°38 809 548 — — 034 10037 — 
* Also Tig trace, UOz trace ?, CegOs trace, LigO trace. + Also UOs trace?, 8% 1°93, MgO 0°10 
t Also ChoO;5, MgO traces. 
L. J. S. 
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Meteorite from near Cullison, Kansas. Grorce P. Merrn; 
(Proc. U.S. Nat. Mus., 1913, 44, 325—330).—This stone, weighing 
10°10 kilos., was found in 1911 near Cullison, in Pratt Co., Kansas, 
and is stated to have fallen on December 22nd, 1902. On the 
broken surface it is black and very dense, showing no apparent 
structure, but on a polished surface it exhibits abundant metallic 
specks, numerous chondrules, a large, light-coloured patch, and an 
obscure banded structure suggestive of shearing. Under the 
microscope is seen a dense aggregate of small chondrules of various 
shapes; the recognisable minerals are olivine, orthorhombic and 
monoclinic pyroxenes, and fragmentary plagioclase felspars, together 
with metallic iron and iron sulphide. D 3°65. Chemical and 
mechanical analyses by J. E. Whitfield yielded the following results. 
A separation by means of an electromagnet and treatment of the 
residue with iodine gave: iron sulphide (troilite or pyrrhotite), 
6°00; metallic iron, 19°40; silicates, 74°50; schreibersite, 0°10%. 
The metallic portion yielded I, and the silicate portion II, from 
which the bulk composition under III is calculated: 

Mo, W, V. 
Si. S. P. Ni. Ca Cu. Or. ©. Mo. Fe. wm Totsl 

I. 0°129 trace 0°071 9°207 0°507 0:040 0°160 0°088 0°080 89-700 absent 99°982 
III. — 2°1840°014 1°80 0°098 0:008 0°029 0°:0170°015 21270 — — 

SiO. A103. Fe,0;. FeO. CaO. MgO. MnO. Na,O. K,O. TiO,. Total. 
II. 47°36 5°67 0°10 11°25 0°84 81°72 0°36 2°42 0°23 nil 99°95 
III. 35°30 4°24 0°75 8°38 0°62 23°631 0°268 1°804 0°171 — 100°599 


The powdered stone, when digested with distilled water, gave a 
trace of calcium, and with very dilute hydrochloric acid 0°28% Ca0, 
0°05% SOs, and 1:14% MgO (the last, no doubt, derived from the 
olivine). These results suggest the presence of the mineral oldhamite 
(CdS) or of its weathered representative gypsum. L. J.S. 


The Minor Constituents of Meteorites. Grorce P. MerriL 
(Amer. J. Sct., 1913, [iv]. 35, 509—525),—The elements well known 
to be present in meteorites are silicon, aluminium, iron, chromium, 
manganese, nickel, cobalt, magnesium, calcium, sodium, potassium, 
sulphur, phosphorus, and carbon. In addition to these, the following 
have been reported, some of which are doubtful (a summary of the 
literature is given): arsenic, antimony, copper, gold, lead, lithium, 
palladium, platinum, iridium, tin, titanium, tungsten, uranium, 
vanadium, and zinc. Samples of not less than 50 grams of each 
of the following eleven meteorites have been specially examined by 
J. E. Whitfield for the presence of these rarer elements. The 
occasional presence of platinum is confirmed, and of vanadium in 
two instances; palladium and ruthenium were found in one sample. 
I, Iron from Canyon Diablo, Arizona; anal. I, also, FeCl,, 0°097. 
II, Iron from Casas Grandes, Mexico. III, Iron from Mount Joy, 
Pennsylvania ; Cr, 0°006 ; Mn, 0°075 ; Cu, 0°008; Cl, 0°255 ; Pt, trace. 
IV, Iron from Perryville, Missouri (this vol., ii, 424). V, Stony 
iron (pallasite) from Mt. Vernon, Kentucky; also, Cr, 0°300; V, 
trace. 
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C. fe 
(Cou- (Graphi- lron 
Si. 8. P. Mn. Cu. Ni. Co. bined.) tic.) oxides. Fe. Total. 
. trace 0°009 0°261 nil 0°015 7°335 0°510 0°105 0°028 2°520 89°167 100°047 
. 0°010 0°029 07166 — 0°012 7°742 0°604 0°145 0°032 0°794 90°470 100°004 
—_-_ — — 0°151 0°016 2°960 0:090 — _ _ —_ _— 


VI, Stone from Selma, Alabama; also, V.O, trace. VII, Stone 
from Ness County, Kansas; also, loss on ignition 3°50, Fe 13°86, 
Ni 1:05, Co 0°03, Cu 0°05. VIII, Stone from Cullison, Kansas (sée 
preceding abstract). IX, Stone from MacKinney, Collin Co., Texas, 
consisting of troilite (FeS) 6°26, schreibersite 0°58, metal 5°70, 
chromite 0°11, silicates 87°35; the silicate portion gave anal. IX, 
and the metallic portion contained Ni 13°16, Co 0°92, Cu 0°08, 
Fe [85°84]=100°00. X, Stone from Holbrook, Arizona (this vol., 
ii, 71). XI, Stony iron (pallasite) from Krasnojarsk, Siberia, 
specially examined for arsenic and tin, but no trace of these 
detected. Comparisons are made between the chemical composition 
of these meteorites and of the ultra-basic terrestrial rocks. 


Si0,. Al,0O;,. FeO; Cr,0; CaO. MgO. MnO. NiO. CaO. Total. 
VI. 32°40 4°88 37°00 0719 1°52 21°05 0°27 1°88 O12 99°31 
VII. 38:34 8259 8°551 0°587 1°18 24°04 os -- “= 99°447 
IX. 48°30 15°18  8°45* — 1°88 80°48 025 0°51 — 100°05 
* FeO. 
L. J. 8. 


Analytical Chemistry. 


A Refined Method of Obtaining Sublimates. Arnoup L. 
FievcHER (Sct. Proc. Roy. Dubl. Suc., 1913, 13, 460—466).—The 
sublimation chamber is a cylindrical, wooden or porcelain box, 
5—6 cm. in diameter and 3 cm. in height, with walls about 1 cm. 
in thickness. A pair of forceps is fitted internally on each side 
of the box, and connected through the walls with terminals for the 
source of current; they are hinged at a short distance from the 
internal face, and are of sufficient length to reach nearly to the 
top of the box when bent at right angles at the hinge. The forceps 
carry a carbon rod (in some cases a platinum strip is used), on 
which the substance to be heated is placed. The sublimation 
chamber is closed above and below by cover-plates, and is fitted 
with inlet and outlet tubes, so that the heating process may be 
carried out in any desired atmosphere. The cover-plates may consist 
of glass, clear or opaque silica, biscuit ware, plaster of Paris, or 
ven white paper, and may be raised if necessary by circular 
Washers. A glass cover-plate is conveniently cooled by » drop of 
water on its upper surface. 

With the above apparatus it is possible to examine the effect of 
heat on substances in different atmospheres, sublimates being formed 
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with the same facility in these atmospheres as they are in air, 
Mixtures or alloys, such as brass, or even steel, may be dealt with 
to a certain extent by fractional volatilisation, the deposits produced 
being removed on separate cover glasses. Very small quantities of 
impurities in metals can thus be detected, the cadmium present in 
commercial zine being easily distinguishable. 

This method of analysis possesses a range of action enormously 
superior to that of the blowpipe, and is limited only by the vola- 
tility of the carbon; only very small quantities of material are 
necessary. 

The results of experiments with the various solid elements in the 
periodic system are given. 2 6. P. 


Removal of Fusions in Alkali Carbonates from the 
Crucible. R. Howven (Chem. News, 1913, 10'7, 232).—At the end 
of the fusion a pinch of powdered nitre is added to the still liquid 
mass. This causes the same to become more porous on cooling, owing 
to gases being evolved, and to be more readily disintegrated by 
water. L. DE K. 


The Use of Extract of Red Cabbage as an Indicator for 
Colorimetric Estimation of the Hydrogen Ion Concentration. 
L. E. Wa.sum (Biochem. Zeitsch., 1913, 50, 346. Compare this vol., 
ii, 237).—Reply to a claim for priority by E. Fuld. S. B. 8. 


Theory of Indicators. JoHn WappELL (Chem. News, 1913, 107, 
206).—According to the ordinary theory of indicators, it is strange 
that methyl-orange, a strong acid, should act towards weak acids in 
exactly the same way as phenolphthalein, a weak acid, acts towards 
weak bases. This anomaly is removed if methyl-orange is considered 
to be a weak base, and nct a strong acid, and the author gives 
experiments which indicate the basic behaviour of methyl-orange. 
According to the ordinary theory, the pink colour is due to the 
undissociated substance, and the yellow colour to the dissociated 
ion; all means of diminishing the dissociation, however, tend to 
change the colour from pink to yellow; for example, glacial acetic 
acid to which methyl-orange is added gives a red colour, which may 
be lessened, if not destroyed, by the addition of acetates, and is 
easily changed to yellow by the addition of alcohol. Other exper!- 
ments are quoted, of a similar nature, indicating that the yellow 
colour of methyl-orange is that of the undissociated compound, the 
red being due to the dissociated cation (compare Noyes, A., 1910, ii, 
746). T. S. P. 


The Development of Electro-analysis. Remicrus FRESENIUS 
(Zeitsch. anorg. Chem., 1913, 81, 4—23).—An historical account of 
the introduction of electrolytic methods of analysis, with biblic- 
graphical references. C. H. D. 


New Electrode for Electrolytic Analysis. L. Beritaux (Am. 
Chim. anal., 1913, 18, 129—130).—A slight modification of the 
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Hlollard apparatus, so as to render it more stabie. The electrode 
consists of a cylinder of perforated foil composed of an alloy of 
platinum with 10% of iridium, to which has been sealed a rigid 
stem of the same alloy. The spiral used with this electrode is 
about the same as that in Hollard’s apparatus, only is a little more 
cylindrical in form. L. pE K. 


E-timation of Water in the Volatile Products Obtained in 
the Distillation of Fuels. Gustav Lampris (Zeitsch. anorg. Chem.., 
1913, 81, 24—39).—Phosphoric oxide is the only drying agent 
available for the estimation of water in the products of distillation 
of fuels, as sulphuric acid or salts either combine with hydrocarbons 
and other impurities, or again give up the water at the temperature 
necessary to expel tarry products. The only impurities retained by 
phosphoric oxide are ammonia, pyridine bases, and phenol. These 
substances are retained quantitatively, and may be estimated by the 
following method. The phosphoric oxide must be free from lower 
oxides. After absorption and weighing, it is dissolved in water, 
made strongly alkaline, and distilled. The distillate is absorbed in a 
known quantity of sulphuric acid, and the excess of acid titrated 
with sodium hydroxide, using Congo-red as an indicator, and eva- 
porated to dryness. The residue is heated to 130° to expel 
pyridine, and the sulphuric acid thus set free is titrated. Unless 
the ammonia present is largely in excess of the pyridine, it is 
necessary to add a known quantity of ammonium sulphate to the 
residue before heating; otherwise the expulsion of pyridine is 
incomplete. Pyridine bases are estimated in similar manner, but 
longer heating is required, and the result obtained must be multi- 
plied by a corresponding factor. Phenol is estimated by the usual 
bromide-bromate method, metaphosphoric acid being without dis- 
turbing influence. These methods allow of a complete correction 
for impurities in the aqueous distillate. C. H. D. 


Estimation of the Water Formed in the Combustion of 
Substances containing Sulphur and Nitrogen in the Calori- 
metric Bomb. O. Rau (Zettsch. anorg. Chem., 1913, 81, 116—121). 
—The estimation of nitric and sulphuric acids is necessary in order 
to determine the proper correction of gross to net calorific values. 
The method recommended is that of mixing a small quantity of 
dry sodium carbonate with the fuel before combustion. After 
combustion, the bomb is immersed in an oil-bath at 110°, and the 
gas allowed to escape slowly through a large absorption apparatus, 
acurrent of air, free from moisture and carbon dioxide, being then 
passed through. Water and carbon dioxide are thus estimated. 
The residue in the bomb is washed out with water, titrated with 
V/5-hydrochloric acid and methyl-orange, warmed, and precipitated 
by means of W/5-barium chloride. After the precipitate has 
settled, V/5-sodium carbonate is added, the solution is cooled, 
diluted to a definite volume, filtered through a dry filter, and a 
measured quantity of the filtrate titrated with W/5-hydrochloric 
acid. The nitric and sulphuric acids may thus be calculated. The 
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correction of the calorific value for water and acids amounts, in 
the case of coal, to about 1°5%, whereas the sodium peroxide method 
involves a correction of 30%. 
The carbon dioxide estimated in this way is always about 1% low. 
C. H. D. 


Estimation of Iodine in Syrup of Iodotannin. M. Emmanve, 
Pozzi-Escot (Bull. Soc. chim., 1913, [iv], 13, 403—404).—Twenty-tive 
c.c. of the syrup, diluted with 50 c.c. of water, are placed in a 
“bromine tube” with 10 c.c. of chloroform, and then 2 c.c. of 
sulphuric acid and excess of a saturated solution of potassium 
permanganate added. The mixture is shaken to dissolve the iodine 
in the chloroform, and the latter is decanted and the extraction 
continued with two further portions of chloroform, each of 10 c.c. 
The united chloroform solutions are then titrated with sodium thio- 
sulphate solution. T. A. H. 


Estimation of Oxygen in Metallic Tungsten Powder and 
Some Notes on the Estimation of Oxygen in Steel. Cnan.is 
Morris Jounson (J. Ind. Eng. Chem., 1913, 5, 295—297).—A detailed 
description is given of the method of estimating oxygen in tungsten 
powder, which involves heating the metal in a current of hydrogen. 
The hydrogen employed is passed through vessels containing 
potassium hydroxide solution, alkaline pyrogallol solution, calcium 
chloride, potassium hydroxide, and phosphoric oxide respectively, 
before it enters the quartz combustion tube, in which the metal 
is heated to a temperature of 950—1000° by means of an electric 
furnace. The metal is dried at 105° previous to the estimation, 
and the necessary precautions are taken to remove all air from 
the apparatus before the heating part of the process is commenced. 
The water produced is collected and weighed in a tube containing 
phosphoric oxide. The presence of excessive amounts of free 
carbon in tungsten oxide does not affect the results obtained, but 
low results are found in the case of ferric oxide when this contains 
more than 5% of free carbon. Attention is drawn to the fact that 
steel undergoes decarbonisation when heated in a current of 
hydrogen; for instance, a steel containing 1°08% of carbon was 
found to contain only 0°83% after having been heated for three 
and a-half hours in hydrogen. W. P. $8. 


Estimation of Ozone and Hydrogen Peroxide. Victor 
Rotamunp and A. Burestauer (Monatsh., 1913, 34, 693—704).— 
Although molybdic acid catalyses the reaction between hydrogen 
peroxide and hydriodic acid (potassium iodide in acid solution), it 
does not catalyse the oxidation of hydriodic acid by dissolved 
oxygen or air (compare Luther and Inglis, A., 1903, ii, 406). It 
can consequently be used as a catalyst in the iodometric estimation 
of hydrogen peroxide in acid solution, accurate results being 
obtained. 

Attempts to estimate a mixture of ozone and hydrogen peroxide 
by a direct method, using potassium iodide, were not successful. 
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The following indirect method gives good results. The slightly 
acid (0°01) solution of ozone and hydrogen peroxide is added to 
excess of potassium bromide at 0°, whereby bromine is liberated 
by the ozone (compare Inglis, T., 1903, 83, 1010; Treadwell and 
Anneler, A., 1906, ii, 123); an excess of potassium bromide is 
necessary in order to prevent further action between bromidion 
and hydrogen peroxide. A slight excess of potassium iodide is 
then added, and the liberated iodine titrated, after which the 
solution is acidified with dilute sulphuric acid, and ammonium 
molybdate and more potassium iodide added. After five minutes, 
the liberated iodine is again titrated, this giving the amount of 
hydrogen peroxide present. T. S. P. 


Estimation of Sulphur Dioxide in the Air. Cart KuLLGREN 
(Arkiv. Kem. Min. Geol., 1913, 4, No. 31, 1—20).—While investi- 
gating the conductivities of very dilute solutions, the author made 
the observation that in certain cases the conductivity increased 
to some extent (about 1%) at the commencement of the experiments. 
Similar results were obtained when conductivity water was used. 
It was ultimately found that sulphur dioxide present in the air, 
especially in a room where gas was burning, was the cause of these 
anomalous results. During the drying of the electrodes the sulphur 
dioxide is absorbed by the platinum black and oxidised catalytically 
to sulphuric acid, which then dissolves in the solutions or water 
under investigation, and increases the conductivity. Carbon dioxide 
or ammonia does not have a similar effect. 

On the above observations the author has based a method for 
estimating the amount of sulphur dioxide in the air. About 40 
litres of the air are drawn through platinum black placed on a 
platinum sieve at the bottom of a tube of platinum, the time 
necessary being about 15 minutes. The tube and black are then 
immersed in water to dissolve out the sulphuric acid, and the 
conductivity of the solution measured. Preliminary experiments 
with known quantities of sulphur dioxide showed that the con- 
ductivity of the solution formed is directly proportional to the 
amount of sulphur dioxide when no allowance is made for the 
conductivity of the water used. T &. P. 


Titration of Sulphurous Acid, also in Presence of Thio- 
sulphuric Acid. Emit BossHarp and W. Gros (Chem. Zeit., 1913, 
87, 465—466).—Sulphite + Acid Sulphite—Fifty c.c. of the solu- 
tio (about 0°5 gram of solid salts) are titrated with W/5-hydro- 
chloric acid, with methyl-orange as indicator; the result =half the 
amount of sulphite. Three hundred c.c. of saturated mercuric 
chloride are now added, also a little sodium chloride, and the liquid 
titrated with W/5-sodium hydroxide until again neutral; the 
result=total sulphur dioxide. After making allowance for the 
normal sulphite, the acid sulphite is obtained. 

If thiosulphate is also present, the sulphite is first titrated with 
N/5-hydrochloric acid, with methyl-orange as indicator. After 
adding phenolphthalein, the solution is titrated with W/5-sodium 
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hydroxide until neutral; the result is total sulphur dioxide, and 
the acid sulphite is then found by difference. To another 50 ec, 
of the solution is now added an excess of mercuric chloride, also 
1 gram of sodium chloride, and the hydrogen chloride liberated 
is titrated, after adding 30 c.c. of 4N-ammonium chloride, with 
N /5-sodium hydroxide, with methyl-orange as indicator. After 
deducting the alkali necessary for the neutralisation of the acid 
sulphite, the result =thiosulphuric acid. L. pe K, 


Iodometric Estimation of Persulphuric Acid. Erich Mitr 
(Zettsch. anal. Chem., 1913, 58, 299—303).—The following process is 
recommended in the absence of hydrogen peroxide. Twenty c.c. of 
persulphate solution (about 0°36 gram of solid salt) are added to 
25 c.c. of V-sodium hydroxide containng 1 gram of potassium iodide, 
and after waiting for at least five hours the liquid is acidified with 
2N-sulphuric acid ; the iodine liberated, which represents the avail- 
able oxygen, is then titrated with thiosulphate as usual. 

The reaction may be accelerated by heating the alkaline mixture 
for ten to twenty minutes on the water-bath. L. ve K. 


Colour Reaction for the Detection of Thiosulphates. M. 
EmMANvuEL Pozzi-Escot (Bull. Soc. chim., 1913, [iv], 13, 401—402).— 
To 1 or 2 c.c. of the solution to be tested, an equal amount of a 
10% solution of ammonium molybdate is added, and 5 c.c. of 
sulphuric acid are poured carefully down the side of the tube to 
form a separate layer, when, if a thiosulphate is present, a bluish- 
coloured zone forms between the two liquids. The test will detect 
0°0005 gram of sodium thiosulphate. T. A. H. 


Occurrence of Selenium in the Mother Liquors from the 
Preparation of Sulphite Cellulose. Prter Ktason and Hsatmar 
ME.tQuist (Arkiv. Kem. Min. Geol., 1913, 4, No. 34, 1—10).—The 
qualitative detection and quantitative estimation of selenium in 
the mother liquors from the preparation of sulphite cellulose is 
made difficult by the colour of these liquors, due to the organic 
substances present, and by the quantity of calcium salts present. 
After numerous experiments the authors recommend the following 
method. Three to five litres of the liquor, in portions of one litre 
at a time, are evaporated in an air-bath until the free sulphur 
dioxide is expelled. As soon as calcium sulphite begins to separate, 
sufficient hydrochloric acid is added to dissolve the crystals. This 
process is repeated from time to time until the volume of liquid is 
200—300 c.c., when it is transferred to a smaller vessel of appro- 
priate size, taking care to transfer any selenium which may have 
precipitated out. The solution is then strongly acidified and boiled 
to remove the last traces of sulphur dioxide, after which stannous 
chloride is added, and the solution again boiled for a few minutes. 
After keeping in the warm for one to two days, the selenium has 
settled to the bottom of the containing vessel, and can be filtered 
off and estimated according to the method previously described 
(A., 1912, ii, 201, 990). The presence of selenium is indicated by 
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the fact that it forms a red deposit on the sides of the combustion 
tube whilst the organic matter is being burned off. 

Experiments made by the authors show that no matter how 
carefully the gases from the pyrites burners are washed and cooled, 


the selenium oxide contained in them cannot be completely removed. 
z. @& F. 


Direct Estimation of Gaseous Nitrogen by means of 
Calcium Carbide. B. Natus (Zeitsch. anal. Chem., 1913, 52, 
265—292).—A special apparatus is described, in which a gaseous 
mixture containing nitrogen is passed over a red-hot mixture of 
10 parts of calcium carbide and 1 part of fused calcium chloride. 
The operation is carried out in an atmosphere of hydrogen, using 
a porcelain boat. 

The mass, which absorbs practically all the nitrogen if pre- 
cautions have been taken to ensure absence of moisture, readily 
yields it as ammonia on treatment with sulphuric acid and a drop 
of mercury (Wilforth’s modified Kjeldahl process). 

The calcium carbide should be purified by heating in a current 
of hydrogen. As it generally contains some nitrogen, this should 
be estimated and allowed for. L. DE K. 


Estimation of Ammonia by Titration. Lupwic W. WINKLER 
(Zeitsch. angew. Chem., 1913, 26, 231—232).—Instead of absorbing 
the ammonia in excess of sulphuric or hydrochloric acid and 
titrating back the excess, the author recommends that a solution 
of boric acid be used. The ammonia can then be titrated directly 
with standard hydrochloric acid, using methyl-orange or Congo-red, 
preferably the latter, as indicator, the colour change being quite 
sharp. 

In an ordinary Kjeldahl nitrogen estimation about 5 grams of 
boric acid in 100 c.c. of water should be used to collect the ammonia ; 
no condenser is necessary. For very accurate work it is advisable 
to take a saturated solution of boric acid, add one drop of 
ammonium hydroxide solution, then sufficient indicator to give a 
colour, and finally run in 0°1N-hydrochloric acid until the colour 
change occurs; this solution is then used to absorb the ammonia. 


ao Oe Be 


Apparatus for the Distillation of Ammonia in the Kjeldahl 
Process. G. Dexatrre (J. Pharm. Chim., 1913, [vii], 7, 395—397). 
—A “baffle,” consisting of a loose siphon tube of special form, is 
inserted in the leading tube from the distilling flask. This serves 
to break any bubbles which form in the tube, so that the distillation 
can be conducted more rapidly than in the forms of leading tube 
in genéral use. The apparatus is figured in the original. T. A. H. 


Detection and Estimation of Ammonia in Cerebro-spinal 
Fluid. Prerne Tomas (Bul/. Soe. chim., 1913, [iv], 13. 398 —400). 
—It is shown that the colour reaction already described (A., 1912, 
ll, 991) is suitable for the detection of ammonia in cerebro-spinal 


li. 528 ABSTRACTS OF CHEMICAL PAPERS. 


fluid, since it is not affected by the presence of proteins or sugars, 
The amount of ammonia present may be estimated colorimetrically, 
T. A. H. 


Detection of Nitrous Acid in the Presence of Ferric Salts 
[in Waters]. Paut Artmann (Chem. Zeit., 1913, 3'7, 501).—To 
100 c.c. of the sample are added 8 grams of crystallised disodium 
hydrogen phosphate, and 0°2 gram of potassium iodide is then 
added. Five c.c. of 4N-sulphuric acid are added, and 2 c.c. of 
starch solution. 

If nitrites are present, even in minute quantities, a blue coloration 
is noticed. L. pe K. 


Influence of Chlorine on the Determination of Nitrates by 
the Phenoldisulphonic Acid Method. Rosert Stewart and 
JosepH E. Greaves (J. Amer. Chem. Soc., 1913, 35, 579—582).—In 
an earlier paper (A., 1910, ii, 652) it has been shown that the 
estimation of nitrates in soil extracts by the phenoldisulphonic acid 
method is affected by the presence of chlorides. It has now been 
found that accurate results can be obtained in such cases by means 
of the lime method proposed by Lipman and Sharp (Univ. Cal. 
Publ. in Agric. Sci., 1912, 1,12). Chloroform is sometimes added 
to the soil extract to inhibit the action of bacteria. In the case 
of extracts prepared by the lime method, however, reaction takes 


place between the calcium hydroxide and the chloroform with 
formation of calcium chloride, and the use of chloroform is therefore 


excluded. E. G. 


The Quantity of Nitric Acid Present in Fruit Juices, and 
Fruit Juice Statistics for 1911 and 1912. Jose Trutmans and 
ARTHUR SPLITTGERBER (Zeiisch. Nahr. Genussm., 1913, 25, 417—429). 
—Fruit juices contain small quantities of nitric acid, the amount 
being usually less than 1 mg. (N,O;) per litre. Two samples 
examined, one a raspberry juice and the other a strawberry juice, 
contained 5 mg. per litre, but this may have been due to the 
berries having been washed with water containing a large quantity 
of nitrate. Apart from this source of contamination, the presence 
of considerable quantities of nitric acid in fruit juices affords some 
indication or suspicion that water containing nitrates has been 
added to the juice. The diphenylamine-sulphuric acid reaction 
was employed for estimating the nitric acid, and the process was 
applied, preferably, after the juice had been treated with animal 
charcoal to remove interfering substances (compare A., 1911, u, 
930), and then cooled by means of a freezing mixture. It is also 
advisable to cool the reagent before adding it to the juice, and 
in certain cases the treatment with animal charcoal may be omitted, 
provided that both the reagent and juice are strongly cooled. _ 

Tables are given showing the chemical composition of various 
fruit juices examined during the years 1911 and 1912, W, P.S. 
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Estimation of Phosphorus in Ferro-tungsten, Metallic 
Tungsten Powder, Tungsten Oxide, and Tungstic Acid by 
Direct Solution. CHaries M. Jonnson (J. Ind. Eng. Chem., 1913, 
5, 297—298).—Ferro-tungsten is heated with concentrated nitric 
acid and hydrofluoric acid, then evaporated, dissolved in hydro- 
chloric acid, again evaporated, and the greater part of the tungsten 
separated by filtration. The filtrate is then evaporated with nitric 
acid, and the residue repeatedly treated with nitric acid and 
evaporated, insoluble substances being separated by filtration. The 
phosphorus is, finally, obtained in nitric acid solution, and is 
precipitated by the addition of molybdate solution after the 
solution has been treated with potassium permanganate and the 
manganese dioxide dissolved by the addition of ferrous sulphate. 
Tungsten ores are first treated with hydrochloric acid and potassium 
chlorate, and the phosphorus subsequently obtained in nitric acid 
solution. Metallic tungsten powder must be converted into oxide 
by roasting before the phosphorus is estimated, as in the case of 
ores, whilst tungstic oxide and tungstic acid are treated directly 
with hydrochloric acid and potassium chlorate and afterwards with 
nitric acid. W. P.S. 


Removal of Phosphoric Acid by means of Metastannic 
Acid in Qualitative Analysis. Werner Mecktensure (Zeitsch. 
anal. Chem., 1913, 58, 293—-298).—To the solution, which should be 
practically free from chlorine but contain 15 vol. % of nitric acid, 


is added a sufficiency of metastannic acid, and the whole is boiled 
for fifteen minutes. In this way the phosphoric acid is completely 
removed, and the filtrate is then analysed as usual. 

The metastannic acid is prepared in the form of paste as follows: 
150 grams of granulated tin are introduced into a cooled (0°) 
mixture of 750 c.c. of nitric acid (D 1°4) and 750 c.c. of water, and 
when all is dissolved, the liquid is poured into 10 litres of water. 
The deposit is washed, first by decantation and then on a filter, 
and bottled moist. 

Besides phosphoric acid, the deposit may also retain iron and 
titanium ; the first is tested for with ferrocyanide, the latter with 
hydrogen peroxide. Scarcely any tin passes into solution. 

L. DE K. 


Detection and Estimation of Arsenic by the Marsh 
Apparatus. Gepgon Metter (7. Pharm. Chim., 1913. [vii], 7, 
425—431).—The author describes the manner in which he carries 
out this process. He employs zinc, which has been treated with 
platinum chloride or copper sulphate, for evolving the hydrogen; 
on leaving the evolution flask, the gases are passed through a tube 
containing zinc, and then through a tube containing anhydrous 
sodium sulphate or sodium phosphate; the end of the capillary 
in which the arsenic mirror is collected is bent downwards and 
Immersed in silver nitrate solution in order to ascertain whether 
any of the arsenic has escaped being deposited in the capillary. 
Tn the case of comparatively large quantities of arsenic, the capillary 


ii. 530 ABSTRACTS OF CHEMICAL PAPERS. 


may be replaced by a weighed tube containing copper foil on 
which the arsenic is collected and weighed, or the gases may be 
passed into silver nitrate solution and the quantity of arsenic 
estimated gravimetrically. W. P. 8. 


Modification of the Liebig Combustion Furnace. Huco 
Bracu and Emit Lenk (Z-ttsch. angew. Chem., 1913, 26, 230—231).— 
An ordinary Liebig combustion tube is surrounded by a wider 
tube, which is also packed with copper oxide over a length corre. 
sponding with that taken up in the inner tube. The inner tube 
is connected in the usual way with a sulphuric acid tube and a 
soda-lime tube, and leading from the latter is a length of tubing 
opening into the outer concentric tube at the end nearest the 
oxygen gas-holder. At the other end of this outer tube are fitted 
a soda-lime tube, a calcium chloride guard-tube, and a sulphuric 
acid bubbler. 

A combustion can be completed in about half an hour, any 
carbon monoxide escaping from the inner tube being completely 
oxidised to carbon dioxide in the outer tube. z. &. P. 


Estimation of Zinc in Ores. D. J. Demorest (J. Jnd. Eng. 
Chem., 1913, 5, 302 —304).—The method proposed depends on the fact 
that ammonium carbonate separates zinc (and copper) from iron, 
aluminium, manganese, lead, and cadmium; the zine and copper 
remain in solution, and the former is titrated with ferrocyanide 
after the copper has been precipitated as sulphide. One gram of 
the ore is heated with 5 c.c. of hydrochloric acid, D 1°12, 20 c.c. of 
concentrated nitric acid are then added, and the heating is con- 
tinued until all brown fumes are expelled. After the addition of 
1 gram of potassium chlorate, the mixture is evaporated to dryness, 
and the residue is treated with 50 c.c. of hot water and 0°5 gram 
of potassium hydroxide; 6 grams of ammonium carbonate are now 
added, the mixture is boiled for a few minutes, and the solu- 
tion filtered, the insoluble portion being washed with hot 5% 
ammonium carbonate solution. The insoluble portion is then dis- 
solved in hydrochloric acid, potassium nitrite added to reduce 
manganese dioxide which may be present, the solution neutralised 
with potassium hydroxide, and again treated with ammonium 
carbonate. The united filtrates and washings are acidified with 
hydrochloric acid, 20 c.c. of concentrated hydrochloric acid are 
added, the solution is heated to 70°, and the copper precipitated 
as sulphide. When the copper is practically all precipitated, 20 c.c. 
of ammonia (1:1) are added, and hydrogen sulphide is passed 
through the solution for a further short period. The zinc is then 
titrated at 70° with standardised potassium ferrocyanide solution, 
without previous removal of the copper sulphide. W. P. S$. 


Method for the Qualitative Analysis of the Zinc Group. 
Ricnarp Epwin Ler, Roy H. Unttnerr, and Frank O. Amon (J. 
Amer. Chem. Soc., 1913, 35, 566—579).—The methods - usually 
employed for the qualitative analysis of the zinc group are discussed, 
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and various imaccuracies are pointed out. The complete pre- 
cipitation of zinc, manganese, nickel, and cobalt can be effected by 
passing hydrogen sulphide into a weak, ammoniacal solution. By 
this means, the dissolving of the nickel sulphide is prevented, and 
the nickel is but rarely precipitated in the colloidal condition. The 
method renders it possible to precipitate and detect 0°0005 gram 
of any metal of the group in presence of large quantities of any 
or all of the other metals. Methods are also proposed for the sub- 
sequent analysis of the group precipitates, which are capable of 
confirming the presence of any of the metals even in quantities of 
00005 gram. E. G. 


Some Quantitative Separations of Neodymium. Tovp O. 
Sura and CHar.Les James (Chem. News, 1913, 107, 205—206; VJ. 
Amer. Chem. Soc., 1913, 35, 563—566).—Quantitative separations of 
neodymium from titanium, glucinum, uranium, and barium may 
be made by precipitating the neodymium as oxalate from boiling 
solutions. Oxalic acid is used as the precipitant, and after pre- 
cipitation the solution is digested until the precipitate becomes 
granular. 

In the separation of neodymium from zirconium according to the 
above method, the results are slightly high, some of the zirconium 
probably being carried down with the neodymium, zirconium 
oxalate being insoluble in water, but soluble in an excess of oxalic 
acid. tT. &. 2 


Detection : fMercury in “‘ Kyanised Wood.” CHanr.es GRoFFIER 
(Bull. Soc. chim. Belg., 1913, 2'7, 137—138).—The mercury sulphide 
obtained in due course after submitting the wood to the well-known 
destruction process of Fresenius and Babo still contains organic 
matters which render the further identification of the mercury a 
matter of great uncertainty. 

The author overcomes this difficulty by boiling the well-washed 
precipitate with dilute nitric acid (2:1). This removes the foreign 
matters. The residue is dissolved in aqua regia, and the usual 
reactions will then be obtained readily. L. pe K. 


Precipitation of Aluminium Hydroxide and its Separation 
from Chromium. W. Jak6s (Bull. Acad. Sci. Cracow, 1913, A,. 
56—62).—Alumina may be obtained as a dense precipitate, readily 
washed, by adding to the aluminium salt solution (about 0°2 gram 
of the oxide in 100 c.c.) sufficient aqueous sodium hydroxide to 
redissolve the precipitate and then boiling with addition of excess 
of bromine water. Attention is called to the hygroscopic nature 
of the ignited precipitate. 

Chromium, if present, is oxidised to chromate. The precipitated 
alumina must, however, be freed from adhering chromate by 
decanting the liquid and boiling the deposit with a solution of 
ammonium nitrate containing ammonia. 

Traces of zinc or magnesium do not interfere, but in the presence 
of sulphates or borates the method is less suitable. L. DE K. 
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Estimation of Manganese in Irons and Steels by von 
Knorre’s Process. Maurice Huysrecuts and N. Joassarr (Bull, 
Soc. chim. Belg., 1913, 2'7, 130—137).—A modification of von 
Knorre’s process, ensuring a more complete precipitation of small 
quantities of manganese. Four grams (or less) of the sample are 
treated with about 50 c.c. of cold water, 7N-nitric acid (11 c.c. for 
each gram) is added, and the whole is heated for twenty to thirty 
minutes on the water-bath, when the last particles are dissolved 
by boiling for a minute. To the solution are now added 250 cc. 
of water, 8 grams of ammonium persulphate, and 4 grams of 
sodium carbonate; after boiling for twenty minutes the manganese 
will be completely precipitated. 

The precipitate is collected and drained (not washed). It is 
then dissolved in just a sufficiency of hydrochloric acid, boiled, and 
diluted. The iron is now precipitated by cautiously adding zinc 
oxide, the liquid is heated to nearly 100°, and then titrated as 
usual for manganese with standard permanganate. L. DE K. 


Colorimetric Method for the Estimation of Chromium in 
Steel. Frank Garratt (J. Ind. Eng. Chem.. 1913, 5, 298—300),— 
The process described by Koenig (A., 1911, ii, 337), which depends 
on the coloration which is produced when chromic salts are treated 
with sodium 1: 8-dihydroxynaphthalene-3 : 6-disulphonate, is recom- 
mended as being trustworthy. Tungsten and molybdenum do not 
interfere with the process, but vanadium imparts a brown tint 
to the pink chromium coloration. The red coloration given by 
titanium is destroyed on the addition of hydrofluoric acid or by 
strongly acidifying the solution with mineral acids. Concentrated 
sulphuric acid solutions of titanium, however, yield pink coloured 
solutions with the reagent. W. P. S$. 


Potassium Iodide and Mercurous Nitrate as a Delicate 
Reagent for Tungsten and Molybdenum. M. Emmanvet Pozzi- 
Escort (Bull. Soc. chim., 1913, fiv], 13, 402—403).—The explanation 
of this reaction, described by Kafku (A., 1912, ii, 693), is that 
mercurous iodide is first formed, which is reduced to mercury by the 
excess of potassium iodide. The mercury then reduces the 
tungstate, producing the blue coloration. The reaction is given by 
sodium tungstate in presence of mercury and hydrochloric acid. 
In the case of molybdates the reaction is of very little value. If 
much molybdate is present, the mercury is oxidised by it, and a 
yellow precipitate of mercurous molybdate is formed. With dilute 
solutions, a pale blue, fugacious coloration is produced. T. A. H. 


Study of Certain Confirmatory Tests for Tin. Louis J. 
Curtman and Max Mosuer (J. Amer. Chem. Soc., 1913, 35, 357—365). 
—The test for tin, which consists in reducing an acid solution of 
stannic chloride with an iron nail, and subsequently treating the 
stannous chloride with mercuric chloride, is not altogether trust- 
worthy as usually carried ovt. It has been found that certain 
nails are not suitable because of the irregularity of their action. 
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The best procedure is to add one 14 inch cut nail to a total volume 
of 5 c.c. with an acidity equivalent to 2°5 c.c. of concentrated 
hydrochloric acid, and to heat for three minutes in a boiling 
water-bath. Under these conditions, 0°2 mg. of tin can be detected 
either alone or in presence of 250 mg. of antimony. When the 
amount of tin is small, a blank experiment must be made. 

The ammonium molybdate test for stannous salts can be applied 
to stannic salt solutions after reduction with zinc. With a total 
acidity of 2°5 c.c. of concentrated hydrochloric acid in a volume 
of 10 c.c. the test is capable of detecting 0°01 mg. of tin in the 
absence of antimony, or 0°05 mg. in presence of 250 mg. of antimony. 
The presence of 5 mg. of antimony does not affect the sensitiveness: 
of the test. E. G. 


The Hlectrolytic Separation of Tin and Tungsten. W. D. 
TREADWELL (Zeitsch. Elektrochem., 1913, 19, 381—384).—The author 
gives a critical resumé of the processes of separation of tin and 
tungsten which are in use for quantitative purposes, including 
those of Donath and Miiller (A., 1888, 531), Talbott (Zeit. fiir 
Analyt. Chem., 1871, 10, 343), Rose, and Angenot (A., 1906, ii, 
496). The two electrolytic methods of precipitating tin from 
ammonium sulphide and sodium sulphide solutions respectively are 
investigated by the author ; he shows that with ammonium sulphide 
solution the deposited tin is generally contaminated with sulphur, 
and at times contains as much as 2 mg. of platinum. The deposit 
obtained from sodium sulphide solutions which contain a little free 
alkali are not so contaminated, particularly if the current is only 
allowed to pass for a very short time after all the tin has been 
deposited. From these experiments he has devised the following 
method for quantitatively separating tin and tungsten. The 
cathode consists of a cylinder of platinum gauze, 35 mm. diameter 
and 49mm. high. The anode is a cylinder of platinum foil, 41 mm. 
diameter and of the same height as the cathode; this is perforated 
by a number of holes to avoid the presence of a dead space at 
the back of the anode. The cathode is generally arranged so that 
it can be rotated, but stationary cathodes may be employed. The 
solution, which contains about 0°1—0°2 gram of tin and 1 gram 
of sodium tungstate, is mixed with 5 grams of pure sodium sulphide 
and 15 c.c. of commercial sodium hydrogen sulphite solution, which 
has been made alkaline with sodium hydroxide. The electrolysis 
is then carried out with a current strength of 0°5—1°7 ampere and 
a terminal P.D. of 2°5 volts, the temperature being preferably 
between 50° and 60°. The current must only be allowed to pass for 
a few minutes after the amount, theoretically required for the 
deposition of all the tin, has passed through. If molybdenum is 
Present, the results are too high, owing to its deposition along with 
the tin. Attempts were made to effect the separation from oxalic 
acid solution, but there was found to be a tendency of the tungsten 
to deposit with the tin. J. F. 8. 


Rapid Methods for the Estimation of Antimony. H. 
Nissenson (Zeitsch. anorg. Chem., 1913, 81, 46—48).—The titration 
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of antimony by potassium bromate and indigotin (A., 1903, ii, 697; 
1904, ii, 292) may be employed as a rapid method, and in the 
separation of arsenic and antimony. Other known methods are 


described. C. H. D. 


The Direct Estimation of Caoutchouc as Tetrabromide. fF. 
Witty Hinaicusen and Erica Kinpscuer (Zettsch. anorg. Chem, 
1913, 81, 70—82).—The direct estimation of caoutchouc by means 
of bromine is liable to a number of errors, and experiments have 
now been carried out to determine the sources of error. The 
proportion of bromine in the product increases with the time 
of reaction at the ordinary temperature, but is almost constant 
when the reaction is carried out in chloroform solution cooled by 
ice. This method is also applicable to vulcanised rubber, which 
is readily dissolved by a solution of bromine in chloroform, even in 
presence of large quantities of inorganic matter. 

In the analysis of the bromides obtained in these experiments, 
the solution in chloroform is precipitated by means of light 
petroleum, and the precipitated bromide is washed, first with 
alcohol and then with hot water and dried, and then fused with 


a mixture of sodium and potassium carbonates below a red heat. 
C. H. D. 


Estimation of Phenols in “Creolines.” Apert J. J 
VANDEVELDE (Bull. Soc. chim. Belg., 1913, 27, 128—129).—Two 
hundred and fifty c.c. of the sample of creoline (‘soluble creosote”) 
are treated in a separating funnel with 500 c.c. of water, acidified 
with sulphuric acid, and 100 c.c. of benzene added. After twenty- 
four hours, the supernatant liquid is submitted to distillation until 
the temperature rises above 240°. The distillate, which contains, 
beside the benzene added, the phenols and part of the hydro- 
carbons, is then shaken three times in succession with 50 c.c. of 
10% sodium hydroxide. The united liquids are acidified with 
dilute sulphuric acid, and the phenolic layer is measured’ in a 


graduated tube; 1 c.c. may be taken to represent 1'055 gram. 
L. DE K. 


The Heat Test. Aurxep C. Ecerton (J. Suc. Chem. Ind., 1913, 
32, 331—341).—The author has submitted the heat test to an 
exhaustive examination in the case of guncotton, nitroglycerin, 
and cordite. The theory of the connexion between the time of 
colouring of the indicator and the concentration of nitrogen 
peroxide in the heat test-tube is also discussed (compare Robertson 
and Smart, zdid., 1910, 29, 130). 

The details and results of the many experiments carried out do 
not admit of a short summary; the author, however, emphasises 
the following points: To obtain a trustworthy and satisfactory 
stability test by which the actual tendency of the explosive to 
decompose can be accurately measured, it is necessary to carry out 
a continuous test, the results of which should be plotted graphically. 
The paper indicator usually used is open to certain errors, to obviate 
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which the author has devised a drop test. A solution of a-naphthyl- 
amine and sulphanilic acid in acetic acid is placed in a small cell 
supported at the top of the heat test-tube. The time necessary 
for this to colour to a standard tint, under the action of the 
nitrogen peroxide evolved from the explosive, forms the new drop 
test. It is said to be simpler than the ordinary heat test. 

A single heat test is untrustworthy and therefore valueless, 
because of the nitric acid formed in the explosive during the test. 
The author is of the opinion that a state of equilibrium is attained 
during a continuous test, and hence the value of this test. 

2. & 3 


Improved Apparatus for the Estimation of Carboxyl Groups 
in Organic Acids. Wittiam H. Hunrer and J. D. Epwarps (J. 
Amer. Chem. Soc., 1913, 35, 452—461).—Fuchs (A., 1889, 463) has 
described a method for estimating carboxyl groups, which depends 
on the fact that organic acids liberate hydrogen sulphide from 
solution of potassium hydrogen sulphide saturated with hydrogen 
sulphide. An account is now given of an improved form of 
apparatus for carrying out the estimation. 

A wide-mouthed reaction vessel is fitted with a rubber stopper 
with three holes. In one hole is placed a sample-holder of the 
type used in the Victor Meyer vapour density apparatus. Another 
hole carries a tube for the admission of hydrogen sulphide, and 
fitted with a glass stopcock. In the third hole is inserted a three- 
way tap, enabling the reaction vessel and the air-chamber standing 
above it to be put into communication with one another or either 
of them to be opened to the air. On the outlet from this tap to 
the air is a narrow rubber tube provided with a pinchcock. A 
loose plug of glass wool is placed half-way down the air-chamber, 
and in the upper end is fitted a rubber stopper with two holes, 
one with a glass stopcock opening to the air, and the other bearing 
a delivery tube, without a stopcock, which is connected to the 
gas-burette. 

The solution of potassium hydrogen sulphide is placed in the 
reaction vessel, and hydrogen sulphide is passed in until it is 
completely saturated and all the air has been expelled from the 
vessel. After the apparatus is ready, connexion is made between 
the reaction vessel, air chamber, and burette. The level of the 
water in the burette is noted, and the weighed sample of the 
organic acid is dropped into the reaction vessel. As the hydrogen 
sulphide is evolved, the level in the gas-burette must be followed 
closely by the levelling bulb. When the evolution ceases, the 
reading is taken, the reaction vessel shaken vigorously for three 
minutes, and the final reading noted. The weight of carboxyl (W) 
1s found by the following equation: W=V(b—w)0°000002632/ 
1+0°00367¢, where V is the volume of gas evolved, 6 the barometric 
pressure, and w the vapour pressure of water at ¢°. 

Experiments are recorded which show that by this method mono- 
basic organic acids give results 2—2°5% below the calculated, whilst 
dibasic acids yield results about 0°7% too high. E. G. 
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Estimation of Formic Acid in Urine. Henry D. Daxny, 
N. W. Janney, and Autrrep J. Wakeman (J. Biol. Chem., 1913, 14, 
341—354).—-See this vol., i, 679. 


Solubility of Certain Metallic Salts of Volatile Fatty Acids 
in Organic Solvents. Application to the Qualitative Esti- 
mation of these Acids. Henri Acuitnon (Bull. Soc. chim., 1913, 
[iv], 13, 404—406).—A scheme for the detection of propionic, 
butyric, valeric, and hexoic acids is described depending on the 
fact that the cupric and ferric salts of these acids show increasing 
solubility and a greater range of solubility in organic solvents as 
the molecular weight of the acid increases. The corresponding salts 
of formic and acetic acids are insoluble in the organic solvents used, 

T. A. H. 


Estimation of Solid Fatty Acids by Hehner and Mitchell’s 
Method. Hermann Sercer (Zeitsch. dffentl. Chem., 1913, 19, 
131—132).—A special filter for use in this method (A., 1897, ii, 
289) is described. A Gooch crucible containing asbestos is fitted 
by means of a rubber ring into the top of a funnel, and the crucible 
and funnel are surrounded by a vessel containing ice. A flat dish 
filled with ice forms a cover for the apparatus. After the Gooch 
crucible has been cooled for thirty minutes by means of the ice- 
jacket, the solution containing the stearic acid precipitate is passed 
through the filter, and, when the liquid has been removed as much 
as possible by a suction pump, the collected stearic acid is dissolved 
in hot alcohol, the solution evaporated, and the residue weighed. 

W. P. §. 


The Estimation of Lactic Acid in Urine. Huiromu Isnimara 
(Biochem. Zettsch., 1913, 50, 468—482).—By means of Ryffel’s process 
of distillation of urine with 50% sulphuric acid, and the titration 
of the aldehyde thus produced by Ripper’s iodometric method, 
about four-fifths of the lactic acid present can be found. For 
urines containng sugar, the process is not applicable. To get 
accurate results, the acid must be extracted from the urine by 
ether, after precipitation of certain constituents of the former by 
phosphotungstic acid ; the phosphotungstic acid is then precipitated 
by barium hydroxide, excess of the latter precipitated by carbon 
dioxide, and the urine then concentrated and extracted for 
twenty-four hours. The lactic acid thus extracted can be then 
estimated by a slight modification of the von Fiirth and Charnass 
method. Lactic acid is thus found to be a by no means negligible 
constituent of normal urine, which contains about 0°08 gram per 
litre. ; 


Estimation of Adrenaline. Tuomas R. Exuiorr (Proc. Physiol. 
Soc., 1913, xv—xvii ; J. Physiol., 46).—See this vol., i, 674. // 


General and Physical Chemistry. 


Constancy of the Refraction Equivalents. Karu von AuwERs 
and Fritz E1sEnLouR (Zeitsch. physikul. Chem., 1913, 83, 429—441),— 
The authors have re-determined the refraction equivalents for the 
atoms carbon, hydrogen, and oxygen, and for the methylene group, 
using carefully purified substances. They show that for practical 
purposes the values are constant, although strictly this is not the 
case. Constitutive influences make themselves noticeable to a slight 
extent. Thus, in the case of the cycloparafiins, it is shown that the 
entrance of a methylene group raises the refraction equivalent; this 
increase is noticeable in every case except when the methyl groups 
are in the gem-position. Thus, for the substances cyclohexane, 
methyleyclohexane, 1: 4-dimethyleyclohexane, and 1: 3: 5-trimethyl- 
cyclohexane, the values are H, : 4°597, 4°620, 4°638, 4°644. The 
1: 2-derivatives give lower values than the 1: 3, and these lower 


than the 1: 4, whereas the gem-compounds give still lower values. 
J. F. 8. 


Further Remarks on a Formula for the Index of Refraction 
of Binary Mixtures. FrkpEric Scuwers (Atti R. Accad. Lincei, 
1913, [v], 22, i, 513—517. Compare this vol., ii, 453).—Polemical. 


A further reply to Mazzucchelli (this vol., ii, 165). R. V. 8. 


Character of the Double Refraction of Pleochroic Liquid 
Crystals. Danrex VorLAnperR and M. E. Hur (Zeitsch. physikal. 
Chem., 1913, 83, 424—429. Compare A., 1906, ii, 337 ; 1908, ii, 88 ; 
1911, ii, 165; also Dorn, A., 1910, ii, 809).—The authors have 
examined the double refraction of a number of substances forming 
liquid crystals, and in most cases it is shown that two or more liquid 
crystal forms exist. The change of one form to another by heating 
and cooling is indicated diagrammatically. Thus, for the active 
amyl ester of p-anisylideneamino-a-methylcinnamic acid, the changes 
are : 

Amorph. e Cryst. liquid I1<—Cryst solid I. 

K 
ss 
Cryst. liquid I—>Cryst. liquid II—>Cryst. solid IT. 

Crystalline liquids I and II are pleochroic. 

Active amyl ester of p-ethoxybenzylideneamino-a-ethylcinnamic 
acid gives the changes: 


Amorph. liquid <-—Cryst. solid. 
K 


Cryst. liquid I—>Cryst. liquid II — Cryst. liquid ITT. 
Crystalline liquids I and ITI are pleochroic. 
VOL, C1V, ii, 36 
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Active amyl ester of p-ethoxybenzylideneamino-a-methylcinnamic 
acid gives the changes: 

Amorph. liquid—Cryst. liquid II——Cryst. liquid I=Solid 
x | ” 


v 
Cryst. liquid ITT 


| Crystalline liquids I and II are pleochroic. 
Cholesteryl chloride gives the changes: 
Amorph. liquid<— Cryst. solid 
| t 


Cryst. liquid I—> Cryst. liquid IT. 

Crystalline liquids I and II are pleochroic. From the examination 
of the double refraction the authors are able to confirm the result 
of Vorlander (loc. cit.) that the double refraction is negative in 
those cases where two pleochroic liquid crystal phases are found for 
the same substance. J. F.S. 


Magnetic Birefraction of Liquid Mixtures. A. Corron und 
Henri Mouton (Compt. rend., 1913, 156, 1456—1459. Cowpare 
this vol., ii, 288)—The law of additivity cannot be rigorously 
applied to the magnetic birefraction of a mixture of liquids. 
Nitrobenzene, when diluted with inactive liquids, such as carbon 


tetrachloride or alcohol, gives values far below the calculated, 
whereas a-bromonaphthalene similarly diluted gives values above 
those calculated. A mixture of equal volumes of nitrobenzene and 
a-bromonaphthalene gives values fairly closely in accord with those 
calculated. W. G. 


The Goldstein Method of Producing Fundamental Spectra 
and the Spectra of Air, Nitrogen, and Oxygen in 
Geissler Tubes. JoszepH Scuarpacn (Zeitsch. wiss. Photochem., 
1913, 12, 145—205. Compare Goldstein, A., 1910, ii, 669).—The 
object of the present paper is to control the work of Goldstein 
(loc. cit.) with regard to the spectra of salts in Geissler tubes. It 
wes necessary before this could be done that the spectra of air, 
oxygen, and nitrogen should be determined. The author has there- 
fore determined the spectra of air, oxygen, and nitrogen in Geissler 
tubes, and also the spark spectra of air, using aluminium poles. The 
measurements were made by means of a concave Rowland grating 
of 1°80 metre radius of curvature, and the spectra photographed. 
It is shown that lines appear in spark spectrum of air which are 
not to be found in the spectrum from the Geissler tube, and vice 
versa ; also many lines are found strengthened in the Geissler tube, 
whilst the strengthening of tube lines in the spark is rarely found. 
The second part of the paper deals with the spectra of cesium 
bromide, potassium chloride, fluoride, iodide and bromide, sodium 
chloride, bromide, iodide and fluoride, lithium chloride, bromide 
and iodide, barium chloride, and silver nitrate in Geissler tubes 
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between A 3000 and A5900. The measurements were made in the 
same manner as Goldstein’s, but the results differ from his in essen- 
tial points. The air lines are to be found in all the spectra, and the 
metal and non-metal lines are not new, but correspond with hitherto 
measured lines of these elements. The lines termed by Goldstein 
“Fundamental Spectrum” lines therefore do not exist under the 
conditions of these experiments. Tables of all the wave-lengths 
measured are given, and these are compared with the values of 
other observers. J. F. 8. 


The Origin of Bands in the Spectrum of Active Nitrogen. 
E. Percival Lewis (Phil. Mag., 1913, [vi], 25, 826—852. Compare 
A., 1900, ii, 702; also Strutt and Fowler, A., 1911, ii, 678).—The 
author shows that with approximately pure nitrogen the spectrum 
of the third group of nitrogen bands could not be obtained in 
any circumstances, but when a small percentage of oxygen was 
admitted they invariably appeared when the discharge was weak, 
and in addition the B-group of Strutt and Fowler also appeared 
whenever the third group was present. In studying the after-glow, 
it was seen that the spectrum contained every band observed by 
Strutt and Fowler, as weil as the “fourth positive group of bands” 
first observed by the author and Strutt and Fowler. The fourth 
positive group bands are only found in the spectrum of the discharge 
which produces the after-glow, and not in the spectrum of the after- 
glow itself. A series of photographs of the spectra are given, and 
from these it appears that the second group of bands belong entirely 
to the discharge and not to the after-glow, whilst the third group 
and the B-groups are relatively more intense in the after-glow. The 
author doubts whether pure nitrogen has ever been used in the 
work on nitrogen spectra. J. F. 8. 


An Undescribed Spectrum”Probably;Belonging to Helium. 
Evcen GoipsTein (Ber. Deut. physikal. Ges., 1913, 15, 402—412).— 
The author describes a spectrum which he has observed with helium 
drawn from many sources. The spectrum is best seen and photo- 
graphed in an “end on” tube which has a wide cross section. 
Details and photographs are given of the spectrum obtained in a 
12mm. wide tube at pressures of 30—50 mm., using a condenser 
or spark gap in the circuit. The spectrum appears to have the 
same relationship to the series spectrum that the second hydrogen 
spectrum has to the hydrogen series spectrum. 


Electric Behaviour of Certain Vapours with Banded 
Absorption, Jonannes Stark (Physikal. Zeitsch., 1913, 14, 
44—456).—Polemical against Burger and Koenigsberger (this vol., 
ul, 85). H. M. D. 


Distribution of the Light Emission in an Arc Between 
Metal Poles for Wavelengths Below A=4000. Hernricn 
Konemann (Zettsch. wiss. Photochem., 1913, 12, 65—76, and 
123—143)—The arc spectra of a number of metals were photo- 
36—2 
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graphed by means of a quartz spectrograph, and the intensity of 
the lines compared at the poles and the centre. A full description 
of the instrument and method is given. The following metals were 
examined: tin, zinc, lead, calcium, thallium, cadmium, magnesium, 
aluminium, copper, and silver. The presence of many spark lines 
are found in all the spectra, and this fact, which had previously 
only been observed in a few cases, may be taken as general for arc 
spectra. It is shown that in a given spectrum, taking the lines 
along their length from pole to pole, that some are of uniform 
intensity; others have an intensity which is greater at one or 
other or both poles; the strengthening at the poles may or may 
not be the same. It is also shown that all types may occur in a 
given spectrum. The relative intensity of the various elements in 
different parts of the lines can be seen from the comparative scheme: 

(a) Sn 0, Ag 2°3, Cu 3°5, Tl 4°4, Pb 9°5, Cd 21°9, Ca 286, 
Mg 34°2, Zn 40°7, and Al 100°0 indicates the percentage of lines 
which are strengthened at the positive pole. 

(6) Al 0°0, Cd 71, Zn 7:4, Mg 7°9, Pb 15°6, Ca 39°0, Cu 5177, 
Sn 70°4, Ag 84°7, and Tl 87°0 indicates the percentage of lines 
which are strengthened at the negative pole. 

(c) Al 0°0, Ag 12°9, Tl 17°4, Sn 31°5, Ca 32°4, Cu 44°7, Zn 51'8, 
Mg 57°9, Cd 74°0, and Pb 78°2 indicates the percentage of lines 
which are of equal intensity at both poles. 

The lines which are not strengthened are mainly arc lines. The 
lines which show the greatest differences, or only appear at the 
poles, are all enhanced lines of the spark spectra. The majority of 
the lines which are strengthened at the poles are to be found in 
the extreme ultra-violet. The intensity ratio of the spark lines in 
the arc spectrum is different from the ratio of the enhanced lines 
in the spark spectrum. The author shows that the enhanced lines 
are to be divided into several groups, and he is of the opinion that 
the appearance of spark lines near the poles explains the differences 
in are spectra of other observers. The spectral relationships are 
compared with the melting points, boiling points, specific gravities, 
atomic weights, electro-potential and chemical properties of the 
elements examined, but no definite relationship is to be found. In 
the case of the electro-potential, there is a partial similarity in the 
order of the elements. The various reasons for the differences in 
the intensity are discussed, and lead the author to the conclusion 
that neither the potential fall distribution, temperature distribution, 
nor any other single cause can explain the appearance of the spark 
lines. J. F. 8. 


Measurement of the Spark and Arc Spectrum of Calcium 
on the International Normal. Oswatp Hourz (Zeitsch. wiss. 
Photochem., 1913, 12, 101—123).—The spectrum of calcium was 
determined, using a concave Rowland grating of 6°4 metre radius 
of curvature and 20,000 lines per inch. The spectrum was photo- 
graphed, and the wave-lengths determined by a measuring machine. 
For the arc spectrum, hollow carbon poles filled with calcium 
carbonate, or solid carbon poles with calcium chloride laid on the 
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lower carbon, were used, and for the spark spectrum calcium poles 
were employed. The are was fed with a current of 7 amperes at 
990 volts, and the spark obtained from a resonance transformer 
fed by alternating current. In the earlier work it was found that 
a given line did not give the same value for the wave-length when 
measured on different occasions. Investigation into the cause of 
this showed that temperature changes in the grating room were 
responsible, hence in the work precautions were taken to keep the 
temperature constant. A full list of the lines is given, and 
compared with the values of Kayser, Rowland, Exner and Haschek, 
Eder and Valenta, and Saunders. A complete bibliography is 
appended to the paper. J. F. 8. 


Arc Spectrum of Iron. Ketvin Burns (Zeitsch. wiss. Photochem., 
1913, 12, 207—-235).—The object of this paper is to measure all 
lines of the iron spectrum which can be easily photographed. The 
stronger lines were photographed and measured four times; the 
lines above 5434 are not included in the paper owing to the absence 
of a sufficiently accurate normal. The measurements are made with 
a Rowland grating of 635 cm. focus and 787 lines per cm. Many 
pairs are found the distance of which apart is not greater than 
A/n. 110,000 of the theoretical dispersing power, and in numerous 
pairs with twice this distance the single lines are separated clearly 
by a bright space. The lines are given in tables together with 
some manganese and nickel lines. d. 2. &. 


Spectrum Absorption and Polymorphism. Kari Scnaum 
(Zeitsch. wiss. Photochem., 1913, 12, 143—144).—The author 
indicates the possibility of deciding between chemical polymorphism 
and physical polymorphism by means of absorption or luminescence 
spectra, and he sees in this method a means of deciding between 
the views of Tammann (this vol., p. 193) and Smits (A., 1910, ii, 
195, 400 ; this vol., p. 393) with regard to polymorphism. J. F. 8. 


Absorption Spectra of Manganese Salts in Different States 
of Oxidation. Water Jarscake and Jutius Meyer (Zeitsch. 
physikal. Chem., 1913, 83, 281—289).—An attempt is made to find 
a relationship between the colour of derivatives of manganese 
compounds and the valency it is exhibiting in these compounds. 
For this purpose the absorption spectra of potassium permanganate, 
potassium manganate, the doubtful manganese tetrachloride, 
manganic chloride, manganic sulphate, manganic phosphate, 
manganous chloride, and manganous sulphate are determined. The 
absorption spectra of all the compounds show great similarity, par- 
ticularly in respect of the band in the red; this band is very 
persistent, and only disappears with the very dilute solutions of 
permanganate and manganous chloride. The central band appears, 
however, to be influenced by the valency, in the sense that it 
moves toward the red end of the spectrum with increasing valency. 
The authors state that the violet end of the spectrum is most 
sensitive to changes in valency, but they were unable to make any 
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measurements in that region or in the ultra-violet portion of the 
spectrum. J. F.S. 


Absorption Spectra of Six Blue, Green, and Violet Dyes 
Sanctioned for Use in Confectionery. Gustave Masson and 
A. Faucon (Bull. Soc. chim, 1913. [iv]. 13, 513—519).—'he 
method of investigation used is that already described (this vol., ii, 
264). Malachite-green, acid-green-J and patent-blue show three 
bands, one in the visible spectrum, one at the point between the 
visible and invisible portions of the spectrum, and one in the ultra- 
violet. Water-blue-6B is characterised by a large band (A=320 to 
275) in the ultra-violet, similar to that shown by acid-magenta. 
Paris-violet and acid-violet-6B have a single absorption band in the 
visible portion of the spectrum. The limits of the bands for each 
dye are shown by tables and graphs. 7. A. Hf. 


Absorption of the Ultra-violet Rays by the Alkaloids of 
the Atropine Group. Marce, Gomper and Victor HEnrti (Compt. 
rend., 1913, 156, 1541—1544).—A quantitative study of the 
absorption of the ultra-violet rays by the three alkaloids atropine, 
apoatropine, and cocaine. The measurements were made with 
alcoholic solutions, and the molecular constants of absorption 
calculated for the maxima and minima of absorption. The spectrum 
of atropine presents three absorption bands at A=2645, 2580, and 
2505 respectively. Above A= 2493 the absorption steadily increases. 
These three bands correspond with three in the benzene spectrum 
moved slightly towards the red. This alkaloid can be detected at 
a dilution of 5 parts in 10,000. apoAtropine has a much stronger 
absorption than atropine. Its spectrum exhibits one band at 
A 2626, and by means of it the alkaloid can be detected at a dilution 
of 2 parts in 10,000. The spectrum of cocaine is sharply dis- 
tinguished from the two previous ones. It possesses three absorption 
bands at A=2814, 2722, and 2314 respectively, the one at A 2314 
being extremely intense, having a molecular constant of absorption 
greater than 20,000. These three bands correspond with three in 
the spectrum of benzoic acid moved slightly towards the red. The 
band at A2314 permits of the detection of 1 part of cocaine in 
200,000 of solution. W. G. 


The Relationship Between the Absorption, Dispersion. and 
Fluorescence of Light. Brnxt Séperrore (Ann. Physik, 1913. 
[iv], 41, 381—402).—A description is given of measurements of 
the extinction-coefficient, absorption spectra, and refractive index 
of solutions of eosin (sodium salt), fluorescein, and erythrosin in 
water and acetone—water solutions. The experiments were carried 
out at ordinary temperatures, and in case of the absorption spectra 
of eosin in water solution, also at 40°, 60°, and 80°. It is shown 
that the absorption bands of the non-fluorescent solutions can be 
resolved into two elementary bands, which the author numbers 
1 and 3; No. 1 lying toward the violet, and No. 3 toward the red 
end of the spectrum. The absorption bands of the fluorescent 
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solutions exhibit two maxima; the one maximum B dominates the 
spectrum, and can be resolved into three elementary bands, No. 2 
lying between 1 and 3, and this new band together with 3 together 
constitute the maximum B. Solutions, which on dilution pass from 
the non-fluorescent to the fluorescent condition, do not obey Beer’s 
Law. At greater concentrations, when the absorption gives no 
indication of the passage to fluorescence, and also when the 
fluorescence is strongly marked, the solutions obey Beer’s law. The 
absorption bands of erythrosin and fluorescein solutions show a 
somewhat higher maximum for B than for A. This indicates that 
they are in the condition when they are about to pass into the 
fluorescent condition, although there is no indication of elementary 
band 2. On the other hand, this band makes itself very noticeable 
in the dispersion curve. The presence of band 2 in the absorption 
spectrum is made probable on the assumption that the absorption 
is neutralised by the fluorescence. The absorption bands of a 10°7% 
eosin water solution shows two equal maxima, and its observed 
dispersion curve agrees well with the calculated curve. From this 
it is concluded that there is no band 2 or at most only a very weak 
one, and that here there is no latent fluorescence. The following 
general conclusions are deduced: (1) Fluorescence is occasioned by 
absorption in the elementary band 2. (2) Fluorescence can be 
strong but latent in concentrated solutions. (3) On dilution the 
latent fluorescence shifts toward the red, the elementary band 2 
appears, and the fluorescence becomes visible. These results are 
in accordance with Stark’s theory of the coincidence of the absorp- 
tion and fluorescence spectra for short wave-length bands. Both 
the dispersion formule of Ketteler and Helmholtz are in accordance 
with the view of latent fluorescence. J. F. 8. 


Rotational Optical Activity of Solutions. G. H. Livens 
(Phil. Mag., 1913, [vi], 25, 817—826).—A theoretical paper in 
which the author, from the electromagnetic theory, deduces an 
equation which expresses the rotatory power of a dissolved sub- 
stance. The three equations of Landolt are shown to be approxi- 
mations of the formula evolved, and to represent special cases. A 
few discrepancies between experimental facts and those deduced 
from the formula are indicated. These occur particularly at the 
minimum value of the rotation. J. F.S. 


Studies of the Processes Operative in Solutions. XXVIL. 
The Causes of Variation in the Optical Rotatory Power of 
Organic Compounds and of Anomalous Rotatory Dispersive 
Power. Henry E. Armstrone and E. E. Waker (Proc. Roy. Soc., 
1913, 4, 88, 388—403).—The authors summarise their views as 
follows: The variations in rotatory power met with in optically 
active compounds may be ascribed (a) to alterations in molecular 
size, and to the formation of compounds between solvent and solute ; 
(6) to the occurrence of changes giving rise to the presence of 
reversibly related isodynamic forms. 

The changes included under (a) are common to all optically 
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active substances ; those included under (4) can occur only in special 
cases. In these special cases, if the change involve the formation 
of compounds so different in chemical type that they not only differ 
in rotatory power in sign but also in rotatory dispersive power, the 
product might have anomalous dispersive power; in other cases it 
would behave normally. 

The above conclusions are drawn from a consideration of the 
specific rotations in solution of levulose, methyl and ethyl tartrates, 
o-nitrobenzoyltetrahydroquinaldine, and 2-nitrotoluene-4-sulphony!- 
tetrahydroquinaldine. a. & F, 


Magneto-chemical’ Researches. III. Paut Pascat (Ann, 
Chim. phys., 1913, [viii], 28, 218—243).—A continuation of the 
résumé already abstracted (A., 1912, ii, 426). This portion gives 
in greater detail'a discussion of the results obtained with acetylenic 
compounds, and corrects certain of the values already given (A., 
1912, ii, 734). An examination of a number of allyl compounds 
shows that the mean value of A for the double linking in the ally! 
group is +47 x 10-7, as compared with +57 x 10-7 for the ordinary 
ethylenic linking. The figures for allyl alcohol and for diacrolein- 
acetylene, CH,-CH-CH(OH)-C:C*CH(OH)-CH:CH,, are anomalous, 

2. A. BF. 


Variations of the Magnetic Rotatory Power with Changes 
of State. J. CHaupirr (Compt. rend., 1913, 156, 1529—1532. 
Compare this vol., ii, 368).—-A comparative study of the magnetic 
rotatory power of substances in the gaseous and liquid states and 
in the liquid and solid states. The magnetic rotatory power in the 
gaseous state, as calculated from the values in the liquid state, 
supposing that the phenomenon varies as the density, is found to 
be higher than the observed value in the case of oxygen, carbon 
dioxide, and carbon disulphide, substances for which the magnetic 
rotatory dispersion is in wide disagreement with the law of the 
inverse square of the wave-length, whilst in the case of nitrogen, 
sulphur dioxide, and chloroform, which obey this law, the observed 
and calculated values agree fairly closely. In the passage from 
the liquid to the solid state the magnetic rotatory power disappears 
completely in the case of active liquids, which solidify to crystalline 
solids, but is preserved unaltered where the liquids give amorphous, 
vitreous solids. W. G. 


Determination of the Order of a Photochemical Reaction. 
A. Tian (Compt. rend., 1913, 156, 1758—1761).—A_ theoretical 
paper, in which the author shows that it is possible to deduce 
mathematically the order of a photochemical reaction. W. G 


The Decomposition of Lactic and Tartaric Acids in Ultra- 
violet Light. Hans Ever and S. Ryp (Biochem Zeitsch., 1913, 
51, 97—106).—Lactic acid, in the presence of the short ultra-violet 
rays, undergoes a decomposition, analogous to a fermentation, with 
evolution of carbon dioxide. This reaction is less influenced by 
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temperature than other photochemical reactions. The rate of 
evolution of carbon dioxide is not accelerated by the presence of 
either ferrous or ferric salts, but the latter are reduced. Tartaric 
acid undergoes similar changes in the ultra-violet light, with the 
formation of carbon dioxide and reducing substances. In this case 
ferric (but not ferrous) salts increase the rate of gas evolution, 
being reduced themselves at the same time. Ss. B. 8. 


Chemical Action of Light. XXXVI. Autoxidations., IV. 
Giacomo CramiciaAN and Pau Sivper (Ber., 1913, 46, 1558—1565 ; 
Ati R. Accad. Lincei, 1913, [v], 22, 539547. Compare A., 
1912, i, 174, 645; this vol., i, 350).—The authors have studied the 
spontaneous oxidation of aqueous solutions of hydroxy-acids in light 
in the absence of other substances, such as salts of iron or uranium 
(contrast Neuberg, A., 1908, ii, 915; Benrath, A., 1911, ii, 681). 

Lactic acid, in these circumstances, yields carbon dioxide and 
acetaldehyde, identified as the p-nitrophenylhydrazone, m. p. 
127—128°. Acetic acid is also formed. 

Mandelic acid gives carbon dioxide, benzaldehyde (characterised 
by its semicarbazone, m. p. 216°), salicylaldehyde, benzoic acid, and 
salicylic acid. 

Carbon dioxide, formaldehyde (p-nitrophenylhydrazone, m. p. 
180°), acetaldehyde, formic and acetic acids are formed by the 
oxidation of malic acid. , 

The volatile products of the oxidation of tartaric acid consist of 
carbon dioxide and formic acid. From the non-volatile products, 
the osazone of hydroxypyruvic acid, m. p. 208—209° (sodiwm salt, 
orange-yellow needles, m. p. 239°), and glyoxalosazone, m. p. 175°, 
were obtained by means of phenylhydrazine acetate. 

Citric acid yields carbon dioxide and acetone (p-bromopheny]- 
hydrazone, m. p. 92°). 

Quinic acid (tetrahydroxycyclohexanecarboxylic acid) gives quinol 
and 3: 4-dihydroxybenzoic acid in accordance with the equations: 
(l) C,H,(OH),CO,H +O=C,H,(OH),+CO,+3H,0, and (2) 
(,H,(OH),-CO,H +O =C,H,(OH),CO,H + 3H,0. 

Carbon dioxide, formic acid, and the semialdehyde of maleic acid 
are formed from pyromucic acid. The latter product was identified 
inthe form of its phenylhydrazone, m. p. 157° (which was identical 
with the product obtained by the action of phenylhydrazine on the 
emialdehyde of maleic acid obtained by treatment of pyromucic 
aid with bromine in alkaline solution), and also as the oxime, 
n. p. 130°, which was subsequently converted into methyl fumarate, 
m. p. 102°. 

Cinnamic acid yields a-truxillic acid, benzaldehyde, benzoic, and 
formic acids. 

The authors are unable to confirm Inghilleri’s statement (A., 
1911, i, 354) that a sugar-like substance (sorbose) is formed when 
formaldehyde (40%) and crystallised oxalic acid are exposed to 
wnlight. H. W. 


Chemiluminescent Reactions with Physiological Substances. 
‘T. Avex. McDermorr (J. Amer. Chem. Soc., 1913, 35, 824—826), 


u. 546 ABSTRACTS OF CHEMICAL PAPERS. 


—When solid potassium cyanide is introduced into urine, a faint 
luminescence is produced, which is greatly increased by the addition 
of a strong, alkaline solution of hydrogen peroxide. Potassium 
formate and formaldehyde produce the same effect as potassium 
cyanide. If Witte’s peptone is hydrolysed by boiling it with alkali 
in an atmosphere of hydrogen, and strong alkaline hydrogen 
peroxide is added, a faint light is emitted. If formaldehyde is 
introduced before adding the hydrogen peroxide, a much more 
intense light of a pale green colour is produced. Glue gives a faint 
luminescence when treated in the same way, but egg-albumin, 
casein, glutenin, leucine, asparagine, glutamic acid, nucleic acids, 
and phytin give negative results. These experiments support the 
view that in living organisms the emission of light is due to the 
oxidation of a waste-product. E. G. 


Production of Fluorescent Radiation. J. Crossy CHapmay 
(Phil. Mag., 1913, [vi], 25, 870).—Polemical, in answer to Bragg’s 
criticism (this vol., ii, 373). J. F.S., 


Chemical Production of Light. Wiiper D. Bancrorr (J, 
Franklin. Inst., 1913, 175, 129—152).—The author discusses and 
classifies different forms of luminescence with the action of cathode 
rays on numerous oxides and salts and the probable influence of 
the acidic and basic ions contained on the colours of the light 
emitted. He considers that if the reaction velocity is sufficiently 


high, light will always be emitted, and that in describing this 
phenomenon the spectrum of a reaction should be spoken of, and 
not that of a substance. F. M. G. M. 


Uni-, Bi-, and Ter-valent Lines of Albumin in the Canal- 
Ray Spectrum (Jonannes Stark, R. Kinzer, and Grore Wennt 
(Sitzungsber. K. Akad. Wiss. Berlin, 1913, 430—441. Compare 
this vol., ii, 172, 360).—It is shown that aluminium furnishes uni., 
bi-, and ter-valent positive ions in the canal rays, and consequently 
gives canal-rays of three velocity intervals. With a fall of potential 
at the cathode of less than 8000 volts, the uni- and _ bi-valent 
aluminium ions are present in canal-rays in. far larger numbers 
than the tervalent ions, but with a potential fall of over 8000 volts 
measurable numbers of tervalent aluminium ions are present. The 
uni-, bi-, and ter-valent aluminium ions are the carriers of different 
spectral lines. Thus, for example, the doublet  3961°7—3944°2 A 
is due to the univalent aluminium ions, the line A 4663°5 A is due to 
the bivalent aluminium ions, and the lines A 4529°7, 4513°0, and 
4480-0 A to the tervalent aluminium ions. J.F.S. 


The Purification and Concentration of Crude Radium- 
Barium Chlorides by Fractional Precipitation with Hydro- 
chloric Acid. Erica Ester and W. Benner (Ber, 1913, 46, 
1571—1573).—The method used is based on the practical insolv- 
bility of barium chloride in approx. 10N-hydrochloric acid (Ebler, 
A., 1909, ii, 347). Soddy (‘‘ Chemistry of the Radioelements ”) has 
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pointed out that radium is carried down with the barium in the 
precipitation. : é 

The authors find that when an aqueous solution of radium 
barium chloride is fractionally precipitated by leading into it 
hydrogen chloride gas, the first fractions are richer in radium than 
the salt started with; moreover, practically all the radium is pre- 
cipitated with the first two-thirds of the barium chloride. 

The above gives a much simpler fractionation method than that 
usually employed, since all the salts used are soluble in eee 


Occluded Gases and Radium and Uranium Contained in the 
Radioactive Tufa of Fiuggi. C. Poriezza and G. Nora 
(Gazzetta, 1913, 43, i, 594—510. Compare Nasini and Levi, A., 
1908, ii, 401).—The rock contains only very minute traces of 
helium. The quantity of radium per gram (measured by Strutt’s 
method) is 5x 10-1, whilst the uranium amounts to 0°76 x 10-5 
per gram of rock. R. V. 8S. 


Concentration of the Radioactive Emanation of the Gas 
of the Boraciterous ‘‘ Soffioni’”’ by means of Carbon at a Low 
Temperature. C. Portezza and G. Norzit (Gazzefta, 1913, 43, 
i, 510—514).— When the gas from the “soffioni” of Larderello is 
passed over charcoal at —77°, it becomes inactive, and on heating 
the charcoal a gas is obtained from it which is thirty-four times 
more active (activity 6°8 x 10® volt-hour) than the natural gas. 

R. V. 8. 


The Constancy of the Potassium Activity. WitHetm Bitz 
and K. Marcus (Zeitsch. anory. Chem., 1913, 81, 369—377).—The 
examination of potassium salts from a large variety of natural 
minerals shows that the B-ray activity of potassium is very closely 
a constant, and the activity of the minerals is, within wide limits 
of the potassium content, proportional to that content. The 
evidence is against the assumption of an unknown active alkali- 
metal. 

The minerals examined are: carnallite and sylvite from the 
Stassfurt deposits; orthoclase, muscovite, lepidolite, leucite, 
spodumene, and beryl, specimens of different origin being available 
in several cases. The Stassfurt minerals are converted into per- 
chlorate, purified by recrystallisation, and then converted into 
sulphate. The silicates are either decomposed by hydrofluoric acid 
or by means of calcium carbonate and ammonium chloride, the 
latter method giving the better yield. The presence of lithium, 
rubidium, and cesium has been detected in several of the minerals, 
and an approximate estimation has been made in the case of 
Norwegian bery]. C. H. D. 


Ionisation in Gases and Gaseous Mixtures by Réntgen 
and Corpuscular (Blectronic) Radiations. (Harirs G. BarKLa 
and A. J, Pampor (Phil. Mag., 1913, [vi], 25, 832—856).—The 
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relative ionisations of air, hydrogen, nitrogen, oxygen, carbon 
dioxide, hydrogen sulphide, sulphur dioxide, ethyl bromide vapour, 
and methyl iodide vapour, by the complete absorption of corpuscular 
radiations set free by X-radiations have been determined by the 
authors. It is shown that there is no change in the relative 
ionisation with the velocity of the ionising corpuscles. The relative 
ionisations due to complete absorption of the corpuscular radiation 
are found to agree closely with the relative ionisations brought 
about by complete absorption of Réntgen radiation and its 
secondary radiations. The results indicate that the complete 
adsorption of a given X-radiation by different gases causes the 
emission of the same number of corpuscles. The ionisation co- 
efficients for homogeneous X-radiations in a number of gases and 
vapours are determined, and the general laws stated by Barkla are 
confirmed. The ionisations in various gaseous and vapour mixtures 
due to complete absorption of corpuscular radiation are determined, 
and the values indicate that in the air-ethyl bromide mixture 
the relative absorptions of energy were very closely in agree. 
ment with the relative masses of the constituent gases. The 
ionisation by X-rays of gaseous mixtures has been shown to differ 
considerably from the sum of the ionisations of the constituent 
gases. The difference shows the effect of corpuscles from one gas 
being absorbed by the other, the general nature of the deviation 
being such as could be inferred from earlier experiments, although 
the amount of the difference is less than was to be expected on the 


theory of ionisation by ejected corpuscles. J. F. 8. 


Collisions between Gas Molecules and Slow Moving 
Electrons. J. Franck and Gustave Hertz (Ber. Deut. physikal. 
Ges., 1913, 15, 373—390)—The paper deals with an investigation 
of the phenomena which occur when electrons collide with gas 
molecules at velocities at which they are unable to ionise the gas. 
It is shown that the free path of electrons, which are emitted 
with velocities corresponding with voltages between 2 and 10 volts, 
is of the order 4,/2 times the free path of the gas through which 
they are passing; this result is in agreement with the value pre- 
viously found by Lenard. It appears therefore that at these 
velocities the electron-affinity and the electric charge have no 
noticeable influence on the free path. It is also shown that when 
electrons, moving at these velocities, collide with helium or hydrogen 
molecules, they are reflected with comparatively little loss of 
energy. From these results the authors put forward an hypothesis 
of the changes occurring at these collisions. They also state that 
at the reflection of electrons an energy change occurs between the 
molecule and the electron which does not take place in whole 
quanta as has been stated by Sommerfeld. J. F. 8. 


The Electronic Theory of the Metals. Kari F. Herzre.p 
(Ann. Physik, 1913, [iv], 41, 27—-52).—A_ theoretical paper 
which starts from. the hypothesis that in good conducting metals 
the transport of heat and electricity is brought about by the free 
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electrons alone. The various points considered are: (a) the calcu- 
lation of the electron energy from the Wiedemann-Franz law; 
)) calculation of the product of the number of electrons per c.c. 
and the free path (nA) from the electro-conductivity ; (c) calculation 
of the relationship of temperature and number of electrons from 
the Thomson effect; (d) the relationship between temperature and 
the free path of the electrons. It is shown in the paper that for 
good conducting metals the ratio «/oZ' can be expressed by the 
formula 2/o7'=0°07244.4N?2.dH/dT. H/T, in which 7' is the 
absolute temperature, # the energy of the electrons, V the number 
of atoms per gram molecule, o the electrical conductivity, « the 
thermal conductivity. The value of # in the above equation is 
replaced by H=}hv/e'/FT—1, in which e is the charge of the 
electron, and hu/k for copper is 57°77, for aluminium, 104°5, for 
silver, 41, and for zinc, 28. From the Thomson effect, the relation- 
ship between », the number of electrons in 1 c.c. of metal, and 
the temperature is given by the equation: (m/n,)*=7Ze*-%/¢, 
For copper the values are a=0°9711 and g,)=34°05, and for 
aluminium, a=1'001 and g,=55°4. From a discussion of the 
formula, the value of A is shown to be approximately 2/3. It is 
also shown that Lindemann’s formula, 1/A=(B./#+C)?, does not 
represent the relationship between the free path and the tem- 
perature. J. F.S. 


Radioactivity of Some Minerals and Rocks. Emm F. 
BeLLMER (Jahrb. Min., 1913, i, Ref. 184; from Pamphlet, Freiburg, 
Schweiz, 1911, 49 pp.)—Attempts were made to separate the 
various radioactive substances by a new methad. In the case 
of orthite, the radioactivity is due solely to the small amount of 
thorium present. This mineral is widely distributed in the granites 
and gneisses of the Black Forest, and its presence accounts for the 
radioactivity of these rocks. Granites and other igneous rocks from 
Sumatra, Baden, and elsewhere were found to contain from 5°10-° 
to 610-4 grams of thorium per gram of the rock. The radio- 
activity of samarskite is due to the presence of uranium, thorium, 
radium, and mesothorium-II. L. J. S. 


Electrical Conductivity of Some Pure Liquids: Ammonia, 
Acetone, Methyl and Ethyl Alcohol. Jacques Carvaio (Compt. 
rend., 1913, 156, 1755—1758. Compare A., 1910, ii, 1026; 1912, 
i, 119)—The author has determined the electrical conductivity 
of chemically pure specimens of these substances, when submitted 
to an electric current, a constant potential difference being main- 
tained between the cell electrodes, with a view to determining the 
purifying effect and the apparent specific conductivity of the pure 
liquids. His results show that the prolonged passage of a current, 
through a liquid which is a bad conductor, leads to 2 conductivity 
limit, which may, according to the conditions and for the same 
liquid, be greater or less than the original conductivity. This 
method of purification does not apply to the two alcohols. W. G. 
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Electrical Resistance ofa Few Metals Through a Wide Range 
of Temperature. Kpwin F. Norturur and V. A. Suypam (J, 
Franklin Inst., 1913, 175, 153—161).—A preliminary account o 
work undertaken for the purpose of perfecting a method whereby 
the electrical resistance of metals and alloys can be measured with 
ease, precision, and rapidity through a range of temperature 
between that of liquid air and a point a little below the boilin 
point of the substance in question; the same method is stated to be 
applicable to the case of molten salts. 

To obtain data from which the relationship of resistance to tem- 
perature for metals, alloys, and molten salts which boil below 
1500° can be expressed in curves, the following substances have 
been investigated by this method: mercury, lead, cadmium, zine, 
tin, bismuth, and antimony, and their resistance in microhms per 
cm.-cube at various temperatures are tabulated. F. M. G. M. 


Electrical Dispersion in Benzene, Toluene, and Petroleum. 
N. Linyitscnenko (Physikal. Zeitsch., 1913, 14, 543—555).—The 
author has examined the dispersion and dielectric constants of 
benzene, toluene, and petroleum by three methods, which are 
modifications of the Drude method. It is shown that in the region 
of half wave-length 330—350 mm., there are no dispersion bands 
in benzene, toluene, or petroleum. The bands found by Colley 
(A., 1908, ii, 909) and Obolenski (A., 1910, ii, 562) are shown 
to have arisen from experimental errors. It is shown that the 
so-called methyl bands, which were supposed to be characteristic 
of the methyl group, have no existence. é. ¥. &. 


Silicon and Its Position in the Thermoelectric Series. 
Franz Fiscuer, Richarp Lepsius, and Ernst Barrwinp (Zeitsch. 
anorg. Chem., 1913, 81, 243—256. Compare Koenigsberger and 
Weiss, A., 1911, ii, 578)—An apparatus is described by means of 
which irregular pieces of commercial silicon may be clamped 
between two masses of copper, one of which is heated and the other 
cooled. Some specimens of silicon are positive to copper, and 
others as strongly negative, and a thermo-couple composed of the 
two varieties may have a thermo-#.M/.F. as high as 820 microvolts 
per 1°. The two varieties do not differ characteristically in elec- 
trical conductivity. The difference is due to the presence of silica. 
Melting silicon in contact with magnesia, lime, or alumina renders 
it positive, silica being removed. On the other hand, melting 
silicon so that a part of it burns and the oxide thus formed 
dissolves renders it negative. Several methods of bringing about 
the conversion are described. C. H. 


Disturbing Influence of Air in Observations on the Oon- 
centration Cell. CHartes M. van Deventer (Chem. Weekblad, 
1913, 10, 472—477).—In a concentration cell with zinc and anc 
sulphate, exclusion of air prevents change of polarity on dilution 
of the second liquid, and the #.M.F. of the cell corresponds with 
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that indicated by theory. If air is not excluded, accuracy of 
observation is impossible. A. J. W. 


Electromotive Force of Silver Nitrate Concentration Cells. 
James M. BELL and ALExanpDER L. Feitp (/. Amer. Chem. Soc., 
1913, 35, 715—718).—Measurements of the /.M.F. of concentration 
cells containing silver nitrate in aqueous and in alcoholic solutions 
have been made at 25° over a wider range of concentrations than 
have been used previously. 

Determinations made with aqueous solutions accord with Nernst’s 
formula for dilute solutions, ¥ =(2v/w+v)(RT/nF)log,c,/c., where 
c, and ¢, denote the concentration of the silver ions, and w and v 
the migration ratios of Ag’ and NO,’. In the case of higher con- 
centrations, however, the calculated value of the #.1/.F. is greater 
than the observed value, since the migration ratio v is smaller at 
such concentrations. This affects the factor 2v/uw+v, and also 
affects the factor loge, /cy, because the ratio c,/c, is determined from 
conductivity measurements, and this method of determination is 
only valid when the migration velocity remains constant. The 
calculated value of the migration ratio for dilute solutions agrees 
closely with that found experimentally. 

In the case of alcoholic solutions, the migration ratio seems to 
vary even at concentrations below 0°'1V. The value of v calculated 
from the most dilute solution was 0°62. E. G. 


The Nature of Overvoltage. Joun [. Crasrace (J. Soc. Chem. 
Ind., 1913, 32, 521).—A statement of what is usually meant by 
overvoltage, and a discussion of its applications. z. &. . 


The Influence of the Addition of Colloids on the Anode 
and Cathode Reactions in the Electrolysis of Metal Salt 
Solutions (Lead and Zinc). I. Rosertr Marc (Zeitsch. Llektrochem., 
1913, 19, 431—444).—The influence of the addition of small 
quantities of gum arabic, starch, albumin, and gelatin on the 
nature of the cathode and anode products of the electrolysis of 
solutions of the following salts of lead is examined: acetate, silico- 
fluoride, formate, benzoate, and salicylate, and of acetate, and 
silicofluoride, of zinc. It is shown all additions produce a finer 
grained deposit on the cathode, but that there is no relationship 
between the tendency to produce fine-grained deposits and the 
tendency to give coherent deposits. In many cases it is shown 
that the contrary is the case, and that with high current densities 
the coherence is much reduced by the addition of a colloid, whilst 
the size of the particles remains the same. The process depends 
evidently on two actions detrimental to one another. A coherent 
layer has a large plasticity and small particles as necessary con- 
ditions. From a pure solution the plasticity is at its maximum, 
as also is the tendency to form large crystals. With electrolytes 
which have great tendency to form large crystals, so much of a 
colloid must be added that the brittleness of the deposit naturally 
becomes too great of a coherent layer. It is shown that only 
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in special circumstances can a beneficial action of colloid additions 
be possible, and that colloids which are only slightly adsorbed by 
the deposit are more likely to have a favourable effect on the 
deposit than strongly adsorbed colloids. The author observed that 
lead crystals obtained by electrolysis showed Brownian movement 
up to crystals 15 long and 2y broad in colloid solutions, but not 
in pure water. He made experiments with barium and strontium 
carbonates and with barium sulphate, and found in these cases that 
the Brownian movement persists longer, and occurs with larger 
crystals (up to 0°5u—1,) in a dilute solution of a colloid than in 
pure water. The reasons for the increased Brownian movement in 
colloidal solutions are stated to be that the presence of the colloid 
diminishes the adsorption by the glass of the solid particles. The 
excessive size of the lead crystals is explained by the fact that they 
are extremely thin; in some cases they are stated by the author 
to be transparent. The influence of the colloid on the cathode in 
addition to a change in the nature of the deposit is always hydrogen 
production, whilst on the anode several actions take place, among 
which the author notes formation of lead peroxide, evolution of 
oxygen, and formation of crusts of insoluble organic lead com- 
pounds. The last action is observed in the case of lead benzoate and 
salicylate, but the compounds have not yet been identified. Micro- 
photographs of the various lead and zine deposits are appended to 
the paper. J. F. S. 


The Coefficient of Magnetisation of Water and Oxygen. 
Aveuste Piccarp (Arch. Sci. phys. nat., 1913, [iv], 35, 458—422. 
Compare this vol., ii, 473).—A detailed account of work published 
previously (this vol., ii, 17, 100). The values given, however, are 
slightly different. At 20° the coefficient of magnetisation and the 
susceptibility of water are respectively —0°7193x10-° and 
—0°7180 x 10~-°, the temperature-coefficient of magnetisation being 
+0°00012. The susceptibility shows a flat maximum between 10° 
and 20°. The susceptibility of oxygen at 20° and 760 mm. is 
+0°14073 x 10-®; there are 7 magnetons to the atom of oxygen. 

T. &. F. 


The Magnetism of Aluminium Bronze. Rospert C. Gray 
(Proc. Roy. Phil. Soc., Glasgow, 1911-12, 43, 104—106).—The 
a-solid solutions of aluminium in copper become more retentive on 
quenching from 900°, whilst alloys containing the compound Cu,Al 
become less retentive under the same treatment, in this respect 
resembling the Heusler alloys. C. H. D. 


Relation Between the Magnetic Field and the Passive 
State of Iron. III. Horace G. Byers and Sern CO. Lanepon (J. 
Amer. Chem. Soc., 1913, 35, 759—767).—Byers and Darrin (A., 1910, 
ii, 579) and Byers and Morgan (A., 1911, ii, 1057) have shown 
that when iron or nickel is used as an anode in certain electrolytes, 
the current density required to produce passivity is increased if 
the apparatus is placed in a magnetic field. It is now shown that 
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this retardation of the establishment of passivity is due to agitation 
of the electrolytes caused by the magnetic field, and that the same 
effect can be produced by mechanical stirring or by rotation of 
the anode. No satisfactory explanation of this effect of stirring 


can be offered. E. G. 


Some Phycical Properties of Alloys of Iron and Copper. 
AuexaNDER D. Ross (Proc. Roy. Phil. Soc. Glasgow, 1911-12, 43, 
62—66).—The magnetic properties of iron deteriorate with in- 
creasing copper up to 0°15%, the hysteresis loss increasing. Beyond 
this, the quality improves up to 0°4%, at which composition the 
alloy is almost equal to standard iron. Higher proportions of 
copper again diminish the susceptibility. The difference between 


the Ar, and Ac, points is greater in these alloys than in pure 
iron. Cc. H. D. 


The Magneto-chemistry of Some Ferric Salts and the 
Theory of the Magneton. B. Casrera aud Enrique Mo.ks 
(Arch. Sci. phys. nat., 1913, liv], 35, 425—457; Anal. Fis. Quim., 
1912, 10, 394).—The measurements of the coefficient of mag- 
netisation were carried out according to the method given by 
Piccard (this vol., ii, 17). 

The results obtained for the specific susceptibilities of solutions 
of ferric chloride, ferric nitrate, and sodium ferric pyrophosphate 
give a value for the atomic susceptibility of iron which varies with 
the concentration. This variation is probably due to changes 
which take place in the dissolved salt, as, for example, dissociation 
and hydrolysis, and consequently it is impossible to draw con- 
clusions from measurements made with one concentration only, 
as has been done previously by some investigators. 

When the number of magnetons is calculated for infinite dilution 
the law of whole numbers put forward by Weiss is confirmed, these 
numbers being either 25 or 27 for the compounds mentioned above. 
In the case of ferric chloride, which was the only substance which 
could be investigated in very concentrated solutions, the number 
of magnetons tends to approach the value 29 for the most con- 
centrated solutions, which value is the same as that obtained by 
Feytis for sublimed ferric chloride. The curve for ferric nitrate, 
showing the relation between the number of magnetons and the 
concentration, also tends to the same value at high concentrations. 
The solutions of sodium ferric pyrophosphate are somewhat unstable 
and viscous, but the limiting value for high concentrations is 
apparently 27. It follows that the number of magnetons for the 
atom of iron is always 25, 27, or 29. 

A study has also been made of the influence of the addition of 
the corresponding acid, or of salts with the same anion, to the 
above ferric salts. The results indicate that hydrion and anion 
exert separate influences; the hydrion tends to restore the molecule 
to its original condition, the number of magnetons approaching 
29, whilst the anion apparently increases the susceptibility in a 
continuous manner. T. 8. P. 


9» 
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Magnetic Study of the Constitution of Some Alloys of 
Antimony. P. Leroux (Compt. rend., 1913, 156, 1764—1766),— 
The author has determined the specific coefficients of magnetisation 
of alloys of antimony-tin and antimony-lead, and curves are given 
showing the variations of these coefficients with the composition of 
the alloys. The results are in agreement with those obtained by 
Pouchine (Rev. Metallurgie, 1907, 4, 933) from the measurements 
of the #.M.F. of these alloys, and point to the existence of an 
antimony-tin compound containing 50% antimony. There is a 
second angular point at 95% antimony corresponding perhaps with 
a limit solid solution. The alloys antimony-lead are more com- 
plicated, and the existence of a compound containing 85—86y, 
antimony is probable. 


Relationship of the Coefficient of Expansion and the 
Coefficient of Compressibility of Water Vapour to Pressure 
and Temperature. Emite WertHeimer (Zeitsch. physikal. Chem., 
1913, 88, 260—268).—A mathematical paper, in which the above- 
mentioned relationships are considered. It is shown that over 
the temperature interval 96—220° the coefficient of expansion at 
constant temperature increases with the pressure, and at constant 
pressure decreases with increasing temperature. It approaches the 
ideal value with increasing superheating. The maximum divergence 
from the ideal value, in the region considered, amounts to 30%. 
With regard to the coefficient of compressibility, it is shown that 


the divergence from the ideal value increases with increasing 
pressure at constant temperature, and decreases with increasing 
temperature at constant pressure. The maximum divergence 
amounts to 7% in the region considered. The equations deduced 


for water vapour are shown to hold generally for saturated vapours. 
J. F.S. 


Improvement in Gas Thermo-Regulators. A. WHitakEr 
(Chem. News, 1913, 107, 242—243).—The improvement consists in 
a modification of the gas inlet and the mercury outlet tubes, which 
ensures that the mercury seals by entering the comparatively 
narrow orifice of the inlet tube. The end of the inlet tube is ground 
internally to form a cone, the edges of which are either sharp or 
slightly expanded. This is brought close up to the end of the 
capillary outlet tube, which is countersunk by grinding, so as to 
present an obtuse and symmetrical aperture. With this arrange- 
ment there is no danger of external sealing. H. M. D. 


Comparison of the Optical and Thermal Methods for the 
Determination of Melting Points. Ricnarp Nacken (Centr. Min, 
1913, 328—337).—The optical method used consists in the 
observation of a thin plate of the substance between crossed nicols. 
The substance is heated in a horizontal electric furnace, the ends 
of the inner tube of which are closed by quartz; the temperature 
is measured by means of a thermocouple. The melting point 1s 
taken as the temperature at which the substance loses the optical 
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properties of a crystal, as indicated by examination between the 
nicols. 

Experiments with anorthite, albite, adular, and sanidine showed 
that the optical and thermal methods gave results which agreed 
satisfactorily. Former differences which have been found are 
considered to be due to errors inherent in the optical methods used ; 
for example, the disappearance of the sharp edges of a crystal is a 
very unsatisfactory sign of melting. tT. &. F. 


Behaviour of Solids Under Unevenly Distributed Pressure. 
Henprik E. Borke (Centr. Min., 1913, 321—324).—Johnston’s 
theory (A., 1912, ii, 129; this vol., 11, 290) is discussed with a view 
to inciting further experimental work on the subject. T. 8. PB. 


Matter in the Superfused State and the Discontinuity in 
Some of its Physical Properties in the Neighbourhood of 
the Melting Point. RarrakLte Nasint and U. Brescrani (Mem., 
k. Accad, Lincet., 1913, [v], 9, 341—401).—The authors have 
studied the rate of cooling of a considerable number of superfused 
substances, and from the results they have constructed not only 
the ordinary curves in which the abscisse are times and the 
ordinates temperatures, but also differential curves, in which the 
abscisse are temperatures and the ordinates are the differences 
between the times taken for the mercury to fall 0°1° at these 
temperatures (respectively) and the time it takes to fall 0°1° at 
the beginning of the cooling. The latter curves show a discon- 
tinuity, corresponding with a diminution in the rate of cooling, 
in the neighbourhood of the melting point of the substance. This 
phenomenon the authors propose to name the ‘“ Moreschini effect ”’ 
(compare Moreschini, A., 1900, ii, 465). The effect is pronounced 
only in some cases, but slight anomaly is almost always to be 
observed. In the case of the substances which exhibit the 
phenomenon best, the contraction in volume during the cooling 
was determined, and the changes in volume were measured pykno- 
metrically, but no corresponding peculiarity was observable with 
certainty. It was found, however, that these substances show a 
maximum specific heat at the corresponding temperature, and they 
also show, to a greater or lesser degree, peculiarities in the value 
of the surface tension about the melting point. 

The experimental results are given in a large number of tables 
and curves. Among the substances showing the effect most are 
thymol, anethole, acetic acid, and palmitic acid. The observations 
of the rate of cooling were carried out with the aid of an apparatus 
similar to that of Beckmann for measuring depression of the 
melting point, but it was provided with a mechanical stirrer, and 
with an arrangement to ensure a dry atmosphere in contact with 
the superfused substance. The rate of cooling was measured with 
the aid of a stop-watch for each alternate interval of 0°1°. The 
specific heats were determined by means of Pfaundler’s apparatus, 
and the surface tension with that of Ramsay and Shields. 

R. V. 8. 


37—2 


il, 556 ABSTRACTS OF CHEMICAL PAPERS, ' 


Calculation of Latent Heats of Vaporisation. L. Gay 
(Compt. rend., 1913, 156, 1464—1466).—The author modities 
Clapeyron’s formula (v,—v,)dP=HLdT/T, where x, and v, are 
the molecular volumes of the vapour and liquid respectively, to 
(Pv,/ RT —Pv,/RT)dlogP =ELLdT/RT?, and determines the values 
of (Pv,/RT—Pv,/RT) in terms of the reduced pressure P/r 
according to Amagat (this vol., ii, 188). This he has done in the 
case of fluorobenzene, isopentane, stannic chloride, and methyl 
alcohol, using the physical constants given by different workers. 

W. G. 


The Temperature of Sublimation. Joun Joty (Phil. Mag, 
1913, [vi], 25, 856—869; Chem. News, 1913, 107, 241—242).— 
The author has determined the temperatures at which sublimation 
occurs when various finely powdered minerals containing arsenic, 
antimony, and tellurium are heated in contact with the air. From 
the results obtained with the minerals containing arsenic, it would 
appear that the sublimation of the arsenic is definitely related to 
the structure, the various minerals falling into groups which are 
characterised by very different sublimation temperatures. This 
behaviour is also shown by the teliurides, whereas the antimony- 
containing minerals of the type »RS,mSb,S, are found to sublime 
over a range of temperature which is but little influenced by R, 
nm or m. H. M. D. 


Trouton’s Ratio. Roserts pEj Forcranp (Compt. rend., 1913, 
156, 1439—1443).—A theoretical paper in which the author 
advocates a further modification of Nernst’s revision of Trouton’s 
law, in order to account for the values found for substances, such 
as zinc, lead, copper, silver, boiling at above 1000° absolute. The 
new equation given is: 

L/T=10'1 log 7 —1°5 —0°0097' + 0°00000267°. W.G. 


Trouton’s Ratio and the Molecular Heat of Vaporisation 
of Pure Substances Boiling at High Temperatures. RKosert 
DE ForcranD (Compt. rend., 1913, 156, 1648—1651).—A theoretical 
paper, in which the author gives further evidence in support of 
his equation modifying Trouton’s law (compare preceding abstract). 

W 


New Formule for Representing the Vapour Pressure of 
Water Vapour. II. P. H. Horspaver (Zettsch. physikal. Chem., 
1913, 83, 336—338. Compare A., 1912, ii, 735)—A mathematical 
paper, in which additions are made to the formule already quoted 


(loc. cit.), and instances quoted to confirm the formulz. 
: J. F. 8. 


A Law of Tonometry and its Consequences Relative to 
the Ionic Theory. Evckne Fovarp (Compt. rend., 1913, 156, 
1761—1763).—A theoretical paper, in which the author deduces 
that for each solvent at a temperature 7, between 0° and 25°, the 
molecular diminution of the vapour tensions of its solutions tends, 
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as the dilution increases indefinitely, towards a limit value, repre- 
sented by the physical molecular weight, /,, of the liquid solvent. 
Further, that the degree of electrolytic dissociation of a normal 
solution of a substance, such as potassium chloride, when deter- 
mined by the tonometric method of Raoult-Arrhenius, varies with 
the temperature in an absolutely discordant manner, not shown 
by electrical conductivity measurements. W. G. 


The Law of Volatility in Chemical Reactions. CAMILLE 
Matianon (Compt. rend., 1913, 156, 1536 —1538).—Berthollet’s law 
with regard to the reaction of non-volatile substances (compare 
La Statique Chimique) is capable of generalisation. All systems 
of non-volatile solid or liquid substances capable of giving rise, by 
a new grouping of the atoms, to a system containing volatile sub- 
stances must enter into reaction at a suitable temperature. This 
has recently found application in the reduction of magnesium oxide 
by aluminium (compare this vol., ii, 505), and the reduction of . 
barium oxide by silicon (compare this vol., 1i, 504). It also explains 
the reducing action of carbon. The law can be further extended 
to systems containing volatile substances. A reaction which 
contains volatile substances in its initial and final systems is 
facilitated when the volatile molecules are more numerous in the 
final than in the initial system. W. G. 


New Thermodynamical Results from the Theory of 
Quanta. MicnaELt PoxAnyi (Zeitsch. physikal. Chem., 1913, 83, 
339—369).—A theoretical paper, in which the entropy relationships 
for various systems are mathematically considered. J. F. S. 


Precision Viscometer for the Measurement of Relative 
Viscosity, and the Relative Viscosities of Water at 0°, 18°, 
25°, and 50°. Epwarp W. Wasusurn and Guy Y. Wittiams (J. 
Amer, Chem. Soc., 1913, 35, 737—749).—With a view to under- 
take a comprehensive study of the relation between the con- 
ductivities of ions and the viscosity of the medium in aqueous 
solutions, an effort has been made to improve the Ostwald type 
of viscometer, so as to render it more convenient and more 
accurate. 

An improved apparatus is described which is made of fused 
quartz, and possesses the following advantages. Its water-constant 
at a given temperature is not changed by cleaning it with hot 
liquids or subjecting it to large variations of temperature. The 
water-constant at 25° is 580 seconds, and is reproducible to about 
0°03 second under given conditions, so that a precision of at least 
001% is attainable in measurements of relative viscosity. For 
effective pressures between 130 and 300 mm. of water, the deviation 
from the requirements of Poiseuille’s law is less than 0°03%. An 
error of 1 c.c. in the liquid introduced into the viscometer does 
not change the time of flow by as much as 0°05%. A single instru- 
ment can be used for a large range of temperature, as its 
dimensions do not change with the temperature. 
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The relative viscosity of water at different temperatures was 
found to be: 
miele = 0°58978 5 pox/M = 049741 5 neoe/ or = 030640 5 N50°/No5 = 061599, 
The relative viscosity of V-potassium chloride at 18° is 0°98130, 
E. G. 


Importance of Viscosity for the Study of the Colloidal 
State. Wotreane Ostwa tp (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 
213—222).—A general theoretical paper, giving a résumé of the 
factors which govern the viscosity of colloids and the various facts 
which may be deduced from viscosimetric measurements. It is 
shown that in a colloidal system the viscosity is affected by ten 
variables, namely, concentration, temperature, dispersity, solvate 
formation, electric charge, previous thermal treatment, previous 
mechanical treatment, inoculation with small quantities of more 
viscous colloids, time (that is, age of the colloids), and additions of 
both electrolytes and non-electrolytes. The measurement of 
viscosity is shown also to be a good method of determining the 
points at which “changes of state’’ occur; among the changes of 
state for which it has been used the author mentions, changes in 
dispersity, solvate formation, peptisation, coagulation, gelatinisation, 
and imbibition. Each of these changes is discussed for special 
cases. It is also pointed out that viscosity measurements would 
afford valuable evidence in many industrial problems, for example, 
in the case of caoutchouc sols. In this case the “nerve” of 
caoutchouc corresponds with a higher viscosity of its solutions; 
“killed” or depolymerised caoutchouc, which has been rendered 
less elastic, gives lower viscosities at the same concentrations than 
caoutchouc which has not been treated mechanically. J. F.S. 


The Viscosity and Electrochemistry of Protein Solutions. 
Wotreane Pau (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 222—230). 
—The paper deals with the relationships between the viscosity and 
the electrochemical properties of colloids. For this consideration 
it is divided into two parts: 1, which deals with the relationships 
at the isoelectric point, that is, the point at which the acid and 
basic ionisations of the proteins are identical, and 2, the relation- 
ship after the isoelectric point has been passed. It is shown that 
the isoelectric point is independent of the protein concentration, 
and that the swelling of glutin is a minimum at this point. Further, 
the coagulation of albumin solutions by alcohol has its maximum 
at the isoelectric point. The isoelectric point corresponds exactly 
with a maximum of dehydration and ‘a minimum of viscosity for 
albumin solutions. As soon as the isoelectric point is passed by 
driving back the concentration of hydrogen ions by means of acid, 
it is shown that the hydrogen ions become fixed up to a certain 
concentration of acid, but that the chlorine ions only become fixed 
beyond this concentration. The viscosity of acid albumin is shown 
to rise to a maximum with increase of acid, which then falls of 
as the acid becomes excessive. In connexion with these relation- 
ships, the work of a large number of investigators is examined. 
It 1s shown finally that by viscosity measurements it has been pos- 
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sible to indicate the formation of an albumin caffeine hydrochloride 
complex, which is characterised by a greater hydration than the 
albumin chloride itself. The effect observed is a rapid increase of 
the viscosity with the addition of caffeine up to a maximum, after 
which the viscosity decreases. This result has only been observed 
for albumin, and is not given by gluten or fibrin or the direct 
decomposition products of albumin. J. F.S. 


General Theory of Viscosity of Two-Phase Systems. 
Eur. HatscneK (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 238—248).— 
The general theory of two-phase colloidal systems put forward by 
the author (A., 1911, ii, 19, 98) is discussed, and the formula 
obtained by him, n/=n(1+4°5f), compared with the formula of 
Einstein (Ann. Physik, 1906, [iv], 19. 289), n/+n(1+/). These 
formule are examined in connexion with viscosity measurements 
made by various observers on suspensoids. The question of the 
effective volume of the disperse phase is considered, and it is shown 
that it is the sum of two factors, the volume of the actual disperse 
phase (probably but not necessarily proportional to the weight), 
and the volume of the adsorption envelope. The authors, using 
figures obtained by Odén for sulphur sols (A., 1912, ii, 1143), 
calculate that the thickness of this layer is 0°87pu. It is shown 
that with two-phase colloids it is advantageous to study the 
viscosity changes by a method which allows of a varying “rate of 
shear.” This is not possible with the Ostwald viscometer, where 
the rate of shear is determined by the diameter of the capillary 
and the density of the liquid, but is possible by means of Couette’s 
apparatus, which is described. A few preliminary measurements 
are given for a paraffin soap solution emulsion. ss & 


Viscosities and Conductivities of Aqueous Solutions of 
Raffinose. Epwarp W. Wasupurn and Guy Y. Witiams (J. Amer. 
Chem. Soc., 1913, 35, 750—754).—In continuation of the investiga- 
tion of the relation between ion conductivities and the viscosity 
of the medium (A., 1911, ii, 862), raffinose has been selected as 
the first non-electrolyte to be employed for changing the viscosity. 

An account is given of a method of preparing pure raffinose, 
and the conductivities at 0° and 25°, and the densities and relative 
viscosities at 0°, 25°, and 50°, of its aqueous solutions of various 
concentrations are recorded. E. G. 


Experiments on Wetting, and on the Adhesion of Solid 
Particles at the Surface of Two Liquids. F. B. Hormann 
(Zeitsch. physikal. Chem., 1913, 83, 385—423. Compare Stark, Ann. 
Phys. Chem., 1898, [iii], 65, 287; Pickering, T., 1907, 91, 2001).— 
Experiments are described showing that when a fine powder is 
thaken with two liquids which are not completely miscible, the 
powder is entirely retained at the surface of contact of the two 
liquids. This action is shown to be due to the partial wetting 
of the particles by both liquids. The wetting of glass surfaces 
was studied in the case of a number of liquids and mixtures of 
liquids. It is shown in this case that the partial wetting of a glass 
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surface by a mixture of two liquids runs parallel with the adhesion 
of small glass particles at the surface of contact of the same two 
liquids. Experiments were then made with thin plate crystals 
and powders of a number of substances, and it is shown that in 
those cases where the thin crystal adheres strongly to the surface 
the powder also, on shaking with the liquid, will adhere t 
the surface; in those cases where the thin crystals adhere only 
slightly, a part only of the powder adheres to the surface; and 
finally, where the thin crystals do not adhere, neither does the 
powder. A table is given of the action of water and one of the 
following liquids on a number of inorganic substances: ether, 
chloroform, isobutyl alcohol, benzene, xylene, petroleum, isoamy! 
alcohol, and paraffin oil. J. F. S§. 


Determination of the Surface Tension of Molten Lead in 
Contact with Molten Mixtures of Lead and Potassium 
Chlorides. (Theory of Metal Fog Formation.)  Ruicwar 
Lorenz and Atrrep LresMann (Zeitsch. physikal. Chem., 1913, 83, 
459—480).—The authors have measured the surface tension of 
molten lead in contact with molten lead chloride, and mixtures 
of lead chloride and potassium chloride by the rise in capillary 
tubes. The capillary apparatus was of Jena glass and of the usual 
form; a quantity of pure lead was placed in the wider tube, and 
covered with a layer of a molecular mixture of potassium chloride 
and lead chloride to preserve it from oxidation. The apparatus was 
then sunk in a bath of molten lead chloride, so that the capillary 
tube was completely immersed, whilst the wider tube was open to 
the air. The heating was electric, and the temperature measure- 
ments were obtained by means of a platinum, platinum-rhodium 
thermocouple. The measurements fell into three groups: (1) the 
measurement of the surface tension of a molecular mixture of 
molten lead and potassium chlorides in contact with the air at 
temperatures 457—616°; (2) measurement of the surface tension 
of molten lead against the molecular mixture of lead chloride and 
potassium chloride at temperatures 605—448°; and (3) measure- 
ment of the surface tension of lead in contact with a series of 
potassium and lead chloride mixtures (varying from 100% PbCl, to 
78°39% PbCl,) at temperatures 555°, 508°, and 600°. The necessary 
density values were taken from the measurements of Lorenz, Frei, 
and Jabs (A., 1908, ii, 156). From the results it is shown that 
the theory of Lorenz and Kaufler (A., 1908, ii, 1023), which states 
that the surface tension of molten liquids, in contact with molten 
salts, changes, is in accord with facts. The surface tension of lead 
in contact with PbCl, increases at 600° by the addition of 16% KC 
from 170°1 dyne/cm. to 203°4 dynes/cm. Temperature plays 4 
considerable part in the increase; thus, at 600°, the increase in 
the case quoted is 12—14%, whilst at 550° it is 20%, and at 510°, 
30%. The disappearance of metal fog by the addition of potassium 
chloride is similar to the disappearance of precipitates in colloidal 
solutions, although of a fundamentally different nature. It 1s 
shown that the fog formation of metal decreases with the increasing 


xtures 
illary 
usual 
, and 
loride 
iS was 
illary 
en to 
isure- 
dium 
) the 
re of 
ir at 
ision 
and 
sure- 
s of 
1, to 
sary 
rei, 
that 
ates 
lten 
lead 
KCl 
$a 
in 
10°, 


um 


GENERAL AND PHYSICAL CHEMISTRY. ii. 561 


surface tension as occasioned by the molten electrolyte in contact 
with the metal. This is explained on the assumption that the 
fog formation is due in some way to the solution pressure, inner 
pressure, and vapour pressure of the metal, and that the forces 
at work on the surface, that is, those which condition the surface 
tension, act against the internal forces. J. F.S. 


The Nature and Cause of Sorption from Aqueous Solutions. 
Grorc von GeorerEvics (Zettsch. physikal. Chem., 1913, 88, 
969—279).—A theoretical paper, in which the results of previous 
papers (A., 1911, i, 537; ii, 1070; 1912, ii, 140, 236, and the 
following abstracts) are considered. It is shown that the z 
value of the expression for the partition relationships {/c,/c,=K 
runs parallel with the strength of the acid used, and con- 
sequently the adsorption is determined by the strength of the 
acid. Of two acids of equal strength, the one with the greater 
viscosity is more strongly absorbed by wool. Hence a large 
viscosity brings about a greater solubility of the acid in the 
absorbent; so that it follows that the sorption (adsorption 
and solution) of acids in wool is determined by the strength of the 
acid and the viscosity. The usual method of considering adsorp- 
tion as a concentration of the adsorbed material on the surface 
of the absorbent is shown to be unsatisfactory, and it is shown 
that experiment indicates that a concentration of the adsorbed 
substance takes place on all the molecules of the adsorbent, as 
far as this is not rendered impossible by any hindrance of the 
diffusion. A hypothesis is put forward to show how the adsorption 
can pass over to chemical reaction between the adsorbed material 
and the adsorbent. J. F.S. 


Adsorption in Solutions. IV. The Significance of the x 
in the Distribution Formula and the Causes of Sorption. 
GrorG von Gerorotevics (Monatsh., 1913, 34, 733—749. Compare 
A., 1912, ii, 140, 236).—The interpretation of the meaning of 2 in 
the ordinary distribution formula, </c,/c, = X, has hitherto been 
a matter of difficulty. When the range of concentrations varies 
greatly it is often necessary to have different values of 2 for 
different ranges of concentration in order to obtain a constant 
value of K. In order to interpret the meaning of 2, the author 
proceeds as fellows. In any given series of concentrations, the 
value of « is calculated for each consecutive pair of concentrations ; 
the mean of the various values of xz is then taken for the series. 
It is then found that if a number of acids is arranged in the 
order of their strengths, then the mean values of z, calculated from 
experiments on the distribution of these acids between water and 
wool, also follow the same order. If the value of x were 1, no 
adsorption would take place, the acid merely dissolving in the 
adsorbent (wool); when, however, a hindrance to sorption (adsorp- 
tion + solution) takes place, adsorption occurs to a greater or lesser 
extent, and the value of « increases. It follows that the stronger 
an acid is, the more it is adsorbed by wool, since the value of z 
increases with the strength of the acid. 
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Comparison of the values of x and the viscosity of the aqueous 
solutions of the various acids shows that within one and the same 
group of acids, that is, mineral acids, or fatty acids, etc., the 
adsorption is all the greater the smaller the viscosity. Acids, 
therefore, which have the smallest value of 2 are dissolved by the 
wool in the greatest proportion during the process of sorption. 

Considerations such as the above lead the author to the conclusion 
that the strength of acids and the viscosity of their solutions are 
the two chief factors which regulate the whole process of sorption, 

Apparently there is no relation between adsorption and surface 
tension. If, however, the acids are arranged in the order of 
descending values of z, that is, in the order of decreasing adsorp- 
tion, the same order is obtained as for their toxic action towards 
bacilli; the reverse order is obtained for the hemolytic action of 
these acids. 

The distribution coefficient of the following acids between water 
and wool was measured: formic, malonic, and adipic acids. 

=. & ¥. 


Adsorption in Solutions. V. Solution, Adsorption, 
Chemical Combination, Adhesion. Grora von GeorGievics 
(Monatsh., 1913, 34, 751—757).—Arguments are adduced against 
the assumption that the process of sorption is essentially chemical. 
Various considerations, which depend to a great etxent on those 
given in the previous abstract, lead the author to account for the 
process of sorption between wool and acid solutions as follows: 
The acid dissolved in the water diffuses into the wool fibre and 
distributes itself uniformly. As further diffusion takes place and 
the concentration of the sorbed substance in the adsorbent becomes 
greater, the chemical attraction of the molecules of the adsorbent 
comes into play, and adsorption, which consists in the gradually 
increasing accumulation of the sorbed substance round the indi- 
vidual molecules of the adsorbent, occurs. As the adsorption 
increases, the attraction of the molecules of the adsorbent for those 
in the sorption solution decreases, and consequently a retardation 
of the sorption occurs, which retardation is a characteristic sign of 
adsorption. T. S. P. 


The Determination of the Chlorine and Sulphur Trioxide 
Pressures in the Case of Chlorides and Sulphates. Lotar 
Woater and M. Grinzwete (Ber., 1913, 43, 1587—1590).—-The 
authors describe an improvement of the apparatus previously used 
by Wohler and Pliiddemann (A., 1908, ii, 290) for the deter- 
mination of the sulphur trioxide tension of sulphates, whereby the 
vapour tension of chlorides can also be determined. 

With the new apparatus, the measurements on ferric sulphate 
gave results in agreement with those obtained by Bodenstein and 
Suzuki (A., 1910, ii, 1042). The results obtained previously for 
cerous sulphate were confirmed, at all events for the higher 
temperatures, and a fresh calculation of the sulphur trioxide 
partial pressures given. T. S. P. 


GENERAL AND PHYSICAL CHEMISTRY. ii. 563 


Studies on Osmosis. C. FerpinanpD Ne xson (/. Amer. Chem. Soc., 
1913, 35, 658—671).—Kahlenberg (A., 1906, ii, 337) and Wilcox 
(A., 1910, ii, 693) have determined the osmotic pressures of 
solutions of certain substances in pyridine when separated from 
pure pyridine by a caoutchouc membrane. This work has now been 
extended. 

It has been found that pyridine solutions of metallic abietates 
readily pass through the membrane without producing any con- 
siderable rise of liquid in the osmometer tube. The oleates, 
almitates, and stearates, camphor, phenol, thymol, and benzoic acid 
all behave similarly. All these compounds are easily soluble in 
hydrocarbons, such as benzene and petroleum, and are therefore 
also soluble in caoutchouc and thus pass through the membrane. 
On the other hand, certain compounds also soluble in pyridine, 
such as silver thiocyanate, copper chloride, lead nitrate, copper 
formate, dextrose, levulose, “saccharin,” and hippuric acid, do not 
pass through the membrane so easily nor in such large quantities, 
and these are insoluble, or nearly so, in hydrocarbons. The effect 
of adding water in various amounts to the inner and outer liquids 
of an osmotic cell, either separately or simultaneously, has been 
determined for several compounds. Of the compounds examined 
with the object of determining their suitability for use in direct 
osmotic pressure measurements, lead nitrate and dextrose have been 
found to approximate most closely to sucrose and silver nitrate with 
regard to semi-permeability towards a caoutchouc membrane when 
pyridine is used as solvent. 

The results support Kahlenberg’s chemical theory of osmosis, 
according to which the phenomenon is selective and depends on 
the specific natures of the solvent, solute, and membrane, instead 
of being due to the purely physical factors of porosity, capillarity, 
and surface tension. E. G. 


Diffusion in Solids. Crcm H. Descu (Rep. Brit. Assoc., 1912, 
348—372)—A summary of knowledge on this subject, arranged 
under the following heads: diffusion in glasses; devitrification ; 
electrolysis of glass and porcelain ; diffusion of gases through metals ; 
passage of liquids through metals; solid diffusion in metals; 
cementation and decarburisation of iron; segregation and crys- 
tallisation; influence of the amorphous modification in metals; 
electrolysis of crystalline solids; diffusion in minerals, artificial 
crystals and colloidal gels, Liesegang’s phenomenon. CE wD. 


Diffusion of an Electrolyte in Gelatin. L. Witt1am OnoLm 
(Chem. Zentr., 1913, i, 1648; from Med. Vetenskapsakad. Nobelinstitut, 
1913, 2, 30, pp. 8).—The diffusion-coefficient of potassium chloride 
in gelatin solutions of different concentrations has been measured 
In a vessel composed of four superposed brass cylinders, the solution 
being placed in the bottom section and the solvent in the others, 
such a system being especially adapted to viscous solutions. The 
coefficient decreases with increasing concentration exactly like the 
conductivity, so that it can be calculated from measurements of 
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the latter. Gelatin therefore influences the ionic velocity, but not 
the degree of dissociation. J.C. W. 


The Dependence of Diffusion on the Viscosity of the 
Solvent. L. Witttam Onoim (Chem. Zentr., 1913, i, 1648—1649. 
from Med. Vetenskapsakad. Nobelinstitut., 1913, 2, 26, pp. 21).—The 
diffusion-coefficients of glycerol and bromoform in ether, benzene, 
acetone, methyl, ethyl, propyl and amyl alcohols, and aqueous 
alcohol have been obtained, the concentrations being measured 
refractometrically. Except in the case of glycerol in amy] alcohol, 
the solutions are more viscous than the solvents. The percentage 
increment of the viscosity on the addition of the same quantity 
of glycerol is irregular for different solvents, but in the case of 
bromoform the increase is greater the smaller the initial viscosity, 
The diffusibility of glycerol decreases with increasing viscosity and 
concentration; ky is about 0°46 in the case of methyl, ethyl and 
propyl alcohols, but varies widely between 50% alcohol and amyl 
alcohol. Glycerol is much less complex in alcoholic than in aqueous 
solution. The diffusibility of bromoform varies less with viscosity, 
but the values of ky are irregular, decreasing with increasing 


molecular weight of the solvent. The product k, ,/M is greater 
for bromoform than for glycerol. J.C. W. 


Free Diffusion of Non-Electrolytes. II. Diffusion of Some 
Organic Substances in Water. L. Wuitiiam Onoim (Chem. 
Zentr., 1913, i, 1649—1650 ; from Med. Vetenskapsakad. Nobelinstitut., 
1912, 2, 23, pp. 52. Compare A., 1910, ii, 273).—The diffusion- 
coefficients of a number of inactive substances have been measured, 
the concentrations being arrived at by refractometric means. The 
values rise with increasing dilution, but for different substances 
the variation is widely different, and the coefficients for solutions 
of equal concentration are very far apart. The temperature 
coefficients of diffusion are about the same as in the former paper. 
The variations of the diffusion-coefficients at 20° for the extreme 
limits of concentration employed are as follows: glycerol, 0°645 to 
0°717 for 2NV to 0°125N; acetamide, 0°685 to 0°900 for 101 to 
0°25N; carbamide, 0°986 to 1°022 for 2V to 0°25N; mannitol, 
0°459 to 0°500 for 0°5N to 0°125N; quinol, 0°640 to 0°665 for 
0°'7N to 0°25N; resorcinol, 0°524 to 0°654 for 2NV to 01251; 
alloxan, 0°531 to 0°570 for 1V to 0°125N; pentaerythritol, 0°573 
to 0°589 for 0°4V to 0°2N; saligenin, 0°521 to 0°619 for 1 to 
0°25 ; ecgonine, 0°528 to 0°604 for 1V to 0°1N; dicyanodiamide, 
0°860 to 0°895 for 0°4N to 0°21; salicin, 0°402 to 0°422 for 0°12 
to 0°06N; caffeine, 0°488 for 0°05N; inulin, 0°132 to 0°138 for 
0°01V to 0°005N; gum arabic, 0°193 to 0°203 for 4°9% to 2°4%; 
starch paste, 0°207 to 0°214 for 8% to 5%, and starch powder, 
0°058 to 0°0676 for 4°98% to 1°23%. 

The product k,, ,/Mis again about 7. From this expression the 
molecular weight of gum arabic must be about 1050, of starch paste, 
970, and starch powder, 10,000. The diameter of the molecule 
has also been calculated, and is of the order 10-8 cm. for ordinary 
compounds, and 10~-? cm. for colloidal substances. J. C. W. 
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Diffusion of Some Organic Substances in Ethyl Alcohol. 
L. Wittram Onoum (Chem. Zentr., 1913, i, 1650—1651; from Med. 
Vetenskapsakad. Nobelinstitut., 1912, 2, 24, pp. 34. Compare pre- 
ceding abstract)—The diffusion of a large number of organic 
compounds in ethyl alcohol has been studied with analogous results. 
The diffusibility falls from 1°08 and 0°98 for chloroform and acetone 
to 0°60 for camphor, 0°25 for aconitine, and 0°16 for carminic acid, 
and rises on dilution as in aqueous solution. The productk, ,/u 
is about 4°4 for acetamide, glycerol, resorcinol, and quinol, but 
for saligenin, acetin, and eosin-sodium it is 5°7. Assuming that 
the diffusion-coefficient for the same substance and same concen- 
tration is proportional to the viscosity of the solvent, the constant, 
calculated from the value 7 for aqueous solutions, should be 5°24. 
This assumption is not always justified, however (see above), and 
some of the values obtained in the present instance, when re- 
calculated for aqueous solutions, would become as much as 15. 


J. C. W. 


Solubility. II. J. Vargas Eyre (ep. Brit. Assoc., 1912, 
795—871).—The report deals with work on solubility published 
between 1895 and 1911, under the following headings: I, Intro- 
duction; II, Methods of Determination; III, Influence of Nature 
of Solvent; IV, Influence of Nature of Solute; V, Solubility in 
relation to (a) temperature, (b) pressure, (c) influence of other 
substances; VI, Mutual solubility and distribution coefficients; 


VII, Theoretical considerations; VIII, Chronological bibliography ; 
IX, Authors’ index. C. H. D. 


Dissociation Constant of Weak Acids and Bases from 
Solubility Data. Ninratan Duar (J. Amer. Chem. Soc., 1913, 
35, 800—802).—The solubility of an acid is increased in presence 
of the salt of a weak base and a strong acid, benzoic acid, for 
example, being more soluble in a solution of sodium acetate than 
in the same volume of water. It is shown that, assuming the 
dissociation constant of benzoic acid, the dissociation constant of 
acetic acid is given by the formula (6 x 10-5 x a)(e—6+a)/(b —a)?, 
where a is the solubility of benzoic acid in water, and 6 its solubility 
ina solution of sodium acetate of concentration c. Philip (T., 1905, 
87, 987) and Philip and Garner (T., 1909, 95, 1466) have deter- 
mined the solubility of cinnamic, benzoic, salicylic, and nitrobenzoic 
acids in solutions of sodium acetate, sodium butyrate, sodium 
formate, sodium monochloroacetate, and sodium salicylate. Calcu- 
lations have been made from these data, and fairly concordant 
results have been obtained with cinnamic and benzoic acids. 
Similar results are obtainable from the potassium salts. In the 
case of salicylic and nitrobenzoic acids, difficulty arises owing to 
ionisation, as these are fairly strong acids. 


Dissociation Constants of Monobasic Acids. NitraTan 
Duar and Aswint Kumar Datta (Zeitsch. Elektrochem., 1913, 19, 
407—409).—Carbon dioxide is more soluble in solutions of sodium 
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salts of weak acids than it is in water. This fact is made the 
basis of a method of determining ionisation constants of weak 
acids. A small Erlenmeyer flask, containing about 100 c.c. of an 
aqueous solution of the sodium salt of a weak acid, is connected 
with two U-tubes containing calcium chloride; these are connected 
with a second flask containing 100 c.c. of distilled water, and 
this to two U-tubes. Each flask with its contents and accompany- 
ing U-tubes is weighed; carbon dioxide is then slowly bubbled 
through for about an hour, and the two sets are re-weighed, and 
from the weighings the increased solubility of carbon dioxide in 
the salt solution calculated. Using the dissociation constant of 
carbonic acid determined by Walker (A., 1900, ii, 268), the authors 
have determined the dissociation constants of the following acids 
at 25°: hippuric acid, 2°5 x 10-4; nitrous acid, 5°6 x 10-4; cacodylic 
acid, 6°27 x 10-7; formic acid, 2°4 x 10-4; butyric acid, 1°55 x 10-5; 
propionic acid, 1°33x 10-5; acetic acid, 1°95x 10-5; and benzoic 
acid, 6°07 x 10-5. The method obviously makes it possible to 
determine the dissociation constants of acids which cannot easily 
be obtained pure, for example, nitrous acid (see also Sand, A., 
1904, ii, 612; Bauer, A., 1906, ii, 649). J. F. 8. 


Degree of Dissociation of a Dissolved Substance in 
Saturated Solutions of Different Solvents. Pau Watprn 
(Bull. Acad. Sci. St. Petersbourg, 1913, 427—448. Compare A., 
1906, ii, 527).—The author has determined the solubility of tetra- 
methylammonium iodide in the following solvents at 25°: water, 
50% water-ethyl alcohol mixture, methyl alcohol, methyl thio- 
cyanate, acetonitrile, cyanoacetic ester, propionitrile, ethyl alcohol, 
epichlorohydrin, and acetylacetone. The solubilities in grams per 
100 grams of solvent are: 5°268, 3107, 0°337, 0°229, 0°183, 0°0897, 
0°0578, 0°0478, 0°0367, and 0°0275, taking the solvents in the order 
given above. It is shown that the solubility is parallel with the 
dielectric constants of the liquids. The electroconductivity of the 
solutions over a large range of concentration is measured, and the 
value of A, obtained by extrapolation. It is shown that the 
degree of ionisation of tetramethylammonium iodide in saturated 
solutions as obtained from a=A,/A., is the same for all the solvents, 
and has the value a=0°666. The value of a for saturated solutions 
is compared with the corresponding values for tetraethyl- 
ammonium iodide and tetrapropylammonium iodide, and it is found 
that the value decreases with increasing molecular weight, but that 
the product a. =n, where Sn represents the number of atoms in 
the molecule, is practically constant, and equal to 12—14. The 
value of a for saturated solutions is shown in the case of tetra- 
propylammonium iodide to decrease with increasing temperature; 
thus, at 0°, a=0°305, whilst at 25°, a=0°270. The paper concludes 
with a series of orienting experiments on saturated solutions of 
potassium iodide in water, methyl alcohol, and ethyl alcohol. In 


this case it is also shown that a is constant and equals ox" 
F. 8S. 
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Molten Salts as Solvents. III. The Degree of Dissociation 
of Dissolved Salts. Orro Sackur (Zeitsch. physikal. Chem., 
1913, 88, 297313. Compare A., 1912, ii, 233, 744, 836).—The 
study of solutions in fused salts is continued in the present paper. 
It is shown that solutions of silver chloride and cuprous chloride 
in molten potassium or sodium chlorides lower the freezing point 
normally up to concentrations of 1 gram-mol. per litre. Further 
concentration elements of the type Cu| CuCl(dil.) | CuCl(conc.) | Cu 
in molten sodium and potassium chloride were measured, and these 
showed strict adherence to the Nernst hypothesis. All the results 
showed that these solutions agree with the laws of ideal dilute 
solutions to within 1% for concentrations up to 1 volume normal. 
The dissociation of the dissolved substance is independent of the 
concentration, and is of the order of 10% for the cases investigated 
(compare Schulze, A., 1913, ii, 193). The difference in the normal 
potential of silver and copper has the same value in molten 
potassium chloride solutions at 800° as it has in aqueous solutions 
at the ordinary temperature. The thermoelectric power of a copper 
silver couple was measured, and found to be very small; it changes 
its sign from negative to positive at 675°. J. F. 8. 


The Dissimulated State in Hydrates. Ropert pe Forcranp 
(Compt. rend., 1913, 156, 1506—1509).—A theoretical discussion of 
the work of Feytis (compare A., 1911, ii, 1058; this vol., ii, 381), 
Lebeau (A., 1911, 11, 403), and Chauvenet and Urbain (this vol., 
ii, 479) on the constitution of hydrates, and in particular of the 
crystalline hydrates formed by a large number of salts. The author 
suggests that the stability of these hydrates should be expressed 
in terms of their heats of solution, referred to one molecule of 
water. This mode of expression would give a scale varying from 
0 to 50 calories, and capable of being determined to 0°1 calorie. 

W. G. 


The Crystallisation of Metals. Crciz H. Descu (Proc. Roy. 
Phil. Soc. Glasgow, 1911—1912, 43, 107—-120).—The structure of 
crystal skeletons in metals may be examined in three dimensions 
by the device of photographing serial sections and reconstructing 
the crystal as a model. The structure of alloys is largely deter- 
mined by the power of crystalline orientation possessed by their 
respective components, and the form of a eutectic generally depends 
on the crystallising power of one component, the other serving as 
a mere filling material. This is illustrated by the alloys of copper 

C. H. D. 


. 


with antimony, and of copper with phosphorus. 


Determination of the Size of Colloidal Particles. Victor 
Henri (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 246—250).—A general 
résumé of the methods which have been adopted for the deter- 
mination of the dimensions of colloidal particles. The following 
methods are noted, and the difficulties and necessary precautions 
peculiar to each discussed: (1) Direct measurement by means of 
the ultra-microscope; (2) density determinations of the disperse 
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system at various heights; (3) measurement of the Brownian 
movement; (4) measurement of the velocity of settling; (5) dif. 
fusion measurements; (6) measurement of the light absorption; 
and (7) measurement of the intensity of the light dispersed by 
the particles. J. F. 8, 


The Behaviour of Gels towards Liquids and their Vapours. 
Lupwie K. Wo.urr and Ernst H. Bicuner (Proc. K. Akad, Wetensch, 
Amsterdam, 1913, 15, 1073—1085).—The authors confirm Schroeder's 
observation (A., 1903, ii, 721) that gelatin, swelling in water vapour, 
behaves differently from gelatin swelling in liquid water; in the 
first case, it absorbs much less water than in the second. Agar-agar 
behaves in a similar manner, as also does celloidin towards ethyl 
alcohol. 

The explanations given by Bancroft (A., 1912, ii, 838) and 
Freundlich (“ Kapillarchemie,’ p. 494) are discussed; that of 
Bancroft is considered to be untenable, whilst that of Freundlich 
is neither very clear nor very convincing; at the same time the 
authors can offer no better explanation. T. 8. P. 


Protein Sols of Continuously Varying Dispersity. Water 
RamspeN and N. G. CuavasseE (Zeitsch. Chem. Ind. Kolloide, 1913, 12, 
250—252).—The authors have obtained, by denaturating strong 
albumin solutions with carbamide, a series of protein colloids which 
vary from a clear, coagulated protein gel to a series of weak 
solutions of metaproteins. The differences in the various meta- 
proteins are brought about by suitable changes in the concentration 
of the carbamide and the albumin. The part played by the 
carbamide in the denaturating is considered. The authors consider 
that the main difference between the coagulated protein and the 
metaproteins consists in a difference in size of the individual 
aggregates. On comparing a series of sols, the authors note that 
the greater the concentration of the protein during the denaturating 
the greater the opalescence, the viscosity, and the influence of acid 
or alkali on neutral sols with respect to lowering or raising the 
viscosity. Further, the rate of sedimentation is greater the greater 
the concentration of the protein during denaturating. From the 
observations the authors draw the conclusion that the greater the 
original concentration the greater the size of the individual 
aggregates, and from the viscosity measurements it is rendered 
probable that the disperse system consists of small hydrogel protein 
particles, which, on the addition of acid, shrink, and on the addition 
of alkali return to their former dimensions, without losing their 
individuality. J. F. 8. 


Precipitation of Colloids by means of Aluminium Hydr- 
oxide. JoHN Marswaty and Wiuiiam H. Wetker (J. Amer. Chem. 
Soe., 1913, 35, 820—822).—Moist aluminium hydroxide, in the form 
of a thin jelly, has been found capable of completely removing 
the following sukstances from their colloidal solutions: copper; 
gold, platinum, sulphur, nickel sulphide, cobalt sulphide, cupric 
ydroxide (in sodium hydroxide), Prussian-blue, Congo-red, 
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ggolitmin, litmus (neutral, red, and alkaline), starch (from starch 
aste and soluble starch), erythrodextrin, starch iodide, fat (from 
emulsion with water and with soap solution), egg-albumin, globulin 
(edestin in 5% sodium chloride), gelatin, casein (in half-saturated 
lime water), glutenin (in 0°5% sodium carbonate), nucleoprotein 
(in 0°5% sodium carbonate), gliadin (in 70% alcohol), ovomucoid, 
acid metaprotein (in 0°1% hydrochloric acid), primary proteose, 
secondary proteose, fat and protein from milk, and protein from 
blood serum. Oxyhzmoglobin is the only protein tested which 
was not removed by aluminium hydroxide, and this reagent is 
therefore well adapted for use in the preparation of oxyhemoglobin 
from erythrocytes. 


The Velocity of Coagulation of Aluminium Hydroxide Sols 
as Measured by Changes in the Viscosity. Herrsert FREuND- 
uch and N. Isuizaka (Zettsch. Chem. nd. Kolloide, 1913, 12, 
230—238).—The rate of coagulation of aluminium hydroxide sols 
by the addition of electrolytes was followed by viscosity measure- 
ments. The results confirm those of Paine (A., 1912, ii, 337) 
obtained in connexion with copper sols. It is shown that the 
precipitation time curves exhibit a point of inflexion, and that 
there is little or no change in the sol immediately the electrolyte 
is added. The curves obtained from solutions containing different 
concentrations of the electrolytes are similar, from which it follows 
that the point of inflexion corresponds with the same value in the 
increase of the viscosity. Further, it is shown that one curve can 
be deduced from another by multiplying the time periods of the 
various degrees of precipitation by the factor for the rate of 
coagulation. This factor bears a relationship to the concentration 
of the electrolyte, which is expressed by the equation V =Lc?, 
where ZL andp are constants, the value of p varying between 3 
and 6. The form of the curves and the high numerical value of 
p offer a reason for (a) the fact that sols below a given concentration 
are insensitive to electrolytes, (b) for the frequently observed 
sudden coagulation. It is further shown that the rate of coagulation 
of aluminium hydroxide by potassium salicylate can be expressed 
by the equation dz/dz=2kz(1+bzx)(1—~z)?, which, when integrated, 
gives A=1/22(1+6){0/(1+6).log(1+bz)/(l—az)+z/(l—2z)}, in 
which # represents the fraction precipitated, z the time, b and k 
constants, 6 being independent of the concentration of the electro- 
lyte, and a function of the x value for the point of inflexion, and 
k being a function of the concentration of the added electrolyte. 
The rate of coagulation constant & is related to the concentration 
of the electrolyte as indicated by the equation k=Ac%. The 
maximum viscosity of an aluminium hydroxide sol, which is com- 
pletely precipitated by the addition of an electrolyte, increases 
with the quantity of colloid in the sol. The maximum viscosity 
is dependent in a degree on the nature of the precipitating electro- 
lyte. The viscosity is smaller with NO, and CNS anions than with 
sulphion and succinate ion. The maximal viscosity varies in 
concentrated sols on shaking. J. F.S. 
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Chemical Time Reactions with Colloids. Danie. Vonr.inpg, 
and ReinnoLp HAsexte {with Water Struse| (Ber, 1913, 46 
1612—1628).—The authors have investigated the time reactions 
between colloidal solutions of Prussian-blue and arsenious sulphide 
respectively and alkalis. When sodium hydroxide is added to a 
dialysed solution of Prussian-blue, the colour does not disappear 
instantaneously but fades gradually; the rate of reaction increases 
with rise in temperature and with increase in concentration of 
the sodium hydroxide. The rate of reaction is, however, not pro- 
portional to the concentration of the hydroxide ions; it is quickest 
with barium hydroxide, and slowest with sodium and potassium 
hydroxides, strontium and calcium hydroxides falling in between. 
Tetramethylammonium hydroxide has a slower action than alkali 
hydroxide. The velocity does not depend on the solubilities of the 
respective ferrocyanides formed. Similar results hold when 
arsenious sulphide is used instead of Prussian-blue. 

The observed time reactions thus depend on the nature of the 
cation and also on the concentration of the hydroxide ion. Before 
the actual chemical reaction occurs, adsorption of the hydroxides 
or of their ions takes place, and this adsorption may be the most 
rapid in the case of barium hydroxide. 

It would be assumed that neutral salts would increase the par- 
ticles of the hydrosol by adsorption and also surround them, and 
thus retard the action of alkalis; this is not the case, however, since 
sodium chloride greatly accelerates the action of sodium hydroxide. 
If the sodium chloride is added to the solution of, for example, 
Prussian-blue, before the sodium hydroxide, the acceleration is not 
so great as when it is added after the sodium hydroxide. 

The action of neutral salts is very varied, not always being one 
of acceleration. A large number of examples are given, showing 
that the action is an individual one, depending on the salt. 

The reaction also depends on the relative concentrations of the 
colloid, alkali, and neutral salt; for example, by varying the 
concentration of the Prussian-blue solution, a concentration can 
be found where the addition of barium chloride has no effect on the 
rate of reaction with barium hydroxide. Above this concentration 
the barium chloride has an accelerating, and below it a retarding, 
action. Also, Prussian-blue is decomposed more slowly by a large 
than by a small quantity of calcium hydroxide solution. 

Contrary to the usual statement (compare Linder and Picton, 
T., 1892, 61, 127; Billiter, A., 1905, ii, 305), the authors find 
that arsenious sulphide does not hydrolyse when suspended in 
water. They also find that very dilute solutions of arsenious acid 
and hydrogen sulphide can be mixed without giving a yellow 
solution of arsenious sulphide. If this solution contains a com- 
pound, it is very unstable, being partly hydrolysed into arsenious 
acid and hydrogen sulphide. 

Arsenious acid gives no time reaction with alkalis. Time 
reactions in the formation of salts from bases and acids, including 
acid anhydrides and thio-acid anhydrides, are only known with 
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typical colloids, such as silicic acid, and the sulphides of arsenic, 


antimony, and tin. Carbon dioxide must also be included. 
7. & 2. 


The Kinetics of Ammonium Salts. Epcar WeEpeEkinp (Zeitsch. 
physikal. Chem., 1913, 83, 370—372).—Polemical against Halban 
(see A., 1908, i, 723; 1909, ii, 722; 1911, i, 852; this vol., i, 354, 
355). J. F.S. 


The Kinetics of Ammonium Salts. Hans von Hatpan (Zeitach. 
physikal. Chem., 1913, 83, 373).—Polemical. An answer to Wedekind 
and Paschke (see preceding abstract). J. F.S. 


Polymorphism. lII. Equilibria in Binary Systems with a 
Polymorphic Substance. KrisioeMAMELI and{ANNA MANNESSIER 
(Chem. Zentr., 1913, i, 1665; from Boll. Soc. Med. Chirurg. Pavia, 
1912, pp. 17. Compare this vol., ii, 19).—-The melting-point curves 
of mixtures of the a- and B-forms of chloroacetic acid with 
naphthalene, piperonal, and acetic acid have been studied. The 
two modifications behave in the same way. While they act as 
dissolved substances, the curves fall together, and in the converse 
case the curves are parallel. Naphthalene shows two eutectic 
points, but the other substances give irregularities in the neigh- 
bourhood of the eutectic point, due to supersaturation and partial 
crystallisation. J. C. W. 


Hquilibria in Ternary Systems. IV. and V. Frans A. H. 
ScHREINEMAKERS (Proc. K. Akaw/. Wetensch. Amsterdam, 1913, 15, 
1200—1213, 1213—-1228).—Further theoretical discussion of the 
conditions of a liquid saturated with a solid and in equilibrium 
with the vapour. a. &. %. 


Equilibria in Quaternary Systems. VII. Lines of Solidifi- 
cation of Quaternary Mixtures from which Binary or 
Tertiary Mixed Crystals Separate. NuicoLra Parravano (Gazzetta, 
1913, 48, i, 454—469. Compare this vol., ii, 33, 140).—From a 
homogeneous, quaternary liquid, the following may separate on 
cooling: (1) the pure components; (2) binary mixed crystals; 
(3) ternary mixed crystals; (4) quaternary mixed crystals. Having 
already dealt with the first and last of these cases, in the present 
paper the author gives a mathematical analysis of the problems 
presented by the second and third in the case where there is 
complete miscibility both in the solid and in the liquid state. 

R. V. 8. 


Equilibria in Quaternary Systems. VIII. Quaternary 
Systems with Binary Mixed Crystals with a Gap of Misci- 
bility. Nicoza Parravano (Gazzetta, 1913, 43, i, 469—488. Com- 
pare preceding abstract).—In the present paper the author gives 
a mathematical discussion of two of the chief types of the systems 
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mentioned, namely, those with a binary diagram of Roozeboom’s 
type V, and those with a binary diagram of Roozeboom’s type IV. 
R. V. S§. 


Velocities of Reaction and Equilibria. Frans E. C. Scuzrrg, 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 1109—1117).—The 
author extends the theory put forward by himself and Kohnstamm 
(tbid., 1911, 789) with respect to the relation between the velocity 
of reaction and the thermodynamic potentials of the substances 
participating in the reaction (compare also A., 1912$ ii, 328), and 
shows that the relation between the velocity constant and the 
temperature is given by the equations: d log k/dt=(e,—¢)RT? and 
log k=(e—«,)/R7'—B, where «;, and ¢ represent the values of the 
energy of the intermediate transitional stage of the reaction and 
of the initial system respectively. The greater part of the known 
experimental data allows the substitution of a constant value for 
€— &. T. &. P. 


Limited Displacement of Monoethylamine by Ammonia 
Gas. F£.1x Biper (Compt. rend., 1913, 156, 1613—1615. Compare 
A., 1905, i, 686; 1912, ii, 915; this vol., ii, 197).—A_ study of the 
systems ammonia—ethylamine hydrochloride and _ ethylamine- 
ammonium chloride, the equilibrium pressures being measured at 
various temperatures. In both systems the equilibrium pressures 
rise with increase in temperature; the values in the two cases 
whilst in agreement at low temperatures differ considerably from 
15° to 23°2°. In no case was any free ethylamine obtained at 
the end of the reaction. The system ammonia—ethylamine hydro- 
chloride is similar in behaviour to the systems ammonia—amylamine 
hydrochloride and ammonia—ethylenediamine hydrochloride (loc. 
cit.), and fits in with the theory proposed admitting the existence 
of several basic salts formed by the action of the amine, displaced 
by the ammonia, on the initial neutral hydrochloride or on a basic 
hydrochloride already formed. W. G. 


Laws of “Concentrated” Solutions. V. PartI. Equilibrium 
between Arsenious Acid and Iodine in Aqueous Solution. 
Part II. General Law for Chemical Equilibrium in Solutions 
containing Ions. Part III. Energetics of the Reaction 
between Arsenious Acid and Iodine. Epwarp W. WaAsHBURN 
and Earxe K. Srracuan (/. Amer. Chem. Soc., 1913, 35, 681—714).— 
The reaction between arsenious acid and iodine has been studied by 
Roebuck (A., 1903, ii, 14; 1906, ii, 76), but the value of the 
equilibrium constant calculated from his data is very uncertam 
owing to certain sources of error in his work. The reaction has 
now been re-investigated. 

Determinations of the distribution ratio of iodine between carbon 
tetrachloride and water have given the value 85°0. Measurements 
of the equivalent conductivity of hydriodic acid solutions at 25° 
have furnished the following results, which are more than 2 
higher than the values obtained by Ostwald: 0°15, 389°5; 0°Y, 
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395°6; 0°08, 398°5 ; 0°05, 4043. A study of the iodide—tri-iodide 
equilibrium in solution of hydriodic acid has been made by shaking 
glutions of iodine in hydriodic acid with carbon tetrachloride at 
95° until equilibrium was established, and has yielded for the 
constant [I,][I-]/[Is-] a value of (1°30+0°015)10-% for total ion 
concentrations between 0°05 and 0°15 equivalents per litre. In a 
mixture of HI and HI, both acids are ionised to the same extent. 
The value of A, for the H,AsO,- ion at 25° is 36 reciprocal 
ohms. The ionisation of arsenic acid at 25° is given by the relation 
[H+][H,AsO,~ ]/[H,AsO,]=10-8(4°32 + 4C;#), where C; is the total 
jon concentration of the solution. The basic ionisation constant of 
arsenious acid at 25° is [AsO+][OH-]/[H,AsO,]=0°15 x 10-™, in a 
solution with an ion concentration of 0°1 equivalent per litre. The 
value of the equilibrium expression 
[H,As0,]fH+P{I-#/[H,As0,][1- =F, 

was determined by bringing a standard aqueous solution of 
arsenious acid in contact with a solution of iodine in carbon tetra- 
chloride, and was found to be 5°5 x 10-2. 

The results show that the equilibrium H,AsO,+1,~- + H,O= 
H,AsO,+2H++3I- obeys the law of mass action within the 
experimental error over a fairly wide range of concentrations. 
This is in marked contrast to the great deviation from the require- 
ments of the law of mass action shown by the ionisation of a 
strong electrolyte. This behaviour is discussed from a thermo- 
dynamic point of view, and a general law is deduced for chemical 
equilibrium in solutions containing ions. On calculating KX, for 
the equilibrium between arsenious acid and iodine on the basis of 
this law, a result is obtained agreeing closely with the results of 
the experiments. 

The heat of the reaction between arsenious acid and iodine is 
1360 cal. The general expression for K, is log,,A,.= —1°3495 + 
:00372t. The free energy of the reaction is —AF°=RTlog,K,= 
5690+ 5°427' joules, in an aqueous solution having a constant ion 
concentration of 0°1 equivalent per litre. The potential of the 
normal arsenic electrode has been calculated, on the assumption 
that the potential of the normal iodine electrode is 0°256 volt when 
measured against the calomel electrode, and has been found to be 
0293 volt. E. G. 


Stratified Disperse Systems. Rapnaer Ep. Lresecane (Zeitsch. 
Chem. Ind. Kolloide, 1913, 12, 269—273).—The author considers 
theoretically the reasons for the formation of layers in the structure 
of certain naturally occurring mineral deposits and of certain 
organic deposits. The theory advanced is that, given a solution 
which is very slowly evaporating in the absence of crystal centres, 
a supersaturation will take place and the solution become 
inreasingly concentrated until the limit of the metastable region 
is reached; then there will be a deposit. If now the crystal 
entres are removed in some way, a further period of super- 
aturation will occur, and consequently later a second layer. It 
8 possible this may be brought about by the supersaturation of a 
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second constituent of the solution crystallising over the first layer 
or by the adsorption of a colloidal substance, such as silica, which 
is known to greatly hinder further deposition of the same crystal 
sort. This theory is discussed in connexion with the layer formation 
of gallstones, urinary calculi, oolite formation, agate formation, 
layer crystals, and the layers of anhydrite in the Stassfurt deposits, 
J. F. §. 


The Combustion of Gaseous Mixtures and the Retardation 
of Ignition. J. TarraneL and Le Fiocn (Compt. rend., 1913, 156, 
1544—1546).—A study of the retardation of ignition of mixtures 
of methane and air at various temperatures, the time of ignition 
being obtained by measuring the variations in pressure. Near to 
the ignition temperature the retardation is very marked, and 
reaches in some cases ten seconds. The intervals before ignition 
are much shorter with higher pressures. The retarding effect is just 
as marked when water vapour is introduced into the explosive 
mixture, the retardation not being due therefore to the gases being 
dry. A slow reaction goes on during the time before actual ignition 
occurs. W. G. 


Study of the Velocity of Reaction between Phenol and 
Formaldehyde. Bensamin JABLONOWER (./. Amer. Chem. Soc., 1913, 
35, 811—820).—Although the reaction between phenols and 
formaldehyde has been made the subject of many investigations, it 


does not seem to have been studied from a physico-chemical stand- 
oint. 
" It has been observed that when phenol is heated with form- 
aldehyde solution in presence of a little ammonia as condensing 
agent, the liquid gradually increases in viscosity, and this suggested 
that the reaction might be studied by viscosity measurements. 
This was found impracticable, however, and an attempt was 
therefore made to investigate the velocity of the reaction by 
observing the density at regular intervals. The results indicate 
that under certain conditions the density increases regularly with 
the time of heating, but that in other cases the rate of increase 
in density decreases with the time of heating. The rate of increase 
of density rises with the temperature and with the quantity of 
ammonia present. The most regular results were obtained when 
the largest excess of formaldehyde was used. An equation is 
suggested for calculating the increase of density. 

These results were obtained by comparatively crude experiments, 
and must not be regarded as strictly accurate. 


The Velocity of Substitutions in the Benzene Nucleve. 
Frans E. C. Scuerrer (Proc. K. Akad. Wetensch. Amsterdam, 1913, 
15, 1118—1128).—The theory given in the previous paper (this 
vol., ii, 572) is tested by application to the data obtained by 
Holleman and his co-workers on nitration and bromination of 
various aromatic compounds, and found to give satisfactory results. 
The conclusion is come to that the substitution entropies are 
identical for different positions in the nucleus. T. 8. P 
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Dynamic Researches Concerning the Reaction of Friedel 
and Crafts. Simon ©. J. Uxivier and Jakop Boérsexen (Proc. &. 
Akad. Wetensch. Amsterdam, 1913, 15, 1069—1077).—The authors 
have measured the velocity of the action of p-bromobenzene- 
sulphonyl chloride on an excess of benzene in the presence of 
aluminium chloride, the acid chloride being selected, since it is not 
decomposed by cold water, whereas it is rapidly decomposed on 
warming with aqueous silver nitrate, so that the unattacked 
sulphonyl chloride could be freed by means of cold water from 
aluminium chloride, and the hydrochloric acid formed and sub- 
sequently titrated with standard silver nitrate solution. Attempts 
to carry out experiments in carbon disulphide solution were 
unsuccessful, since reaction then proceeded in accordance with the 
scheme : 

C,H,Br:SO,Ci + A1Cl, + C,H, =C,H,Br-SO,° AlCl, + C,H;Cl + HCl. 

The authors are led to the conclusion that the reaction takes 
place in two phases: 

(i) C,H,Br-SO,C1,A1Cl, + C,H, = C,H,Br-SO,Cl,A1C1,,C,H,, 

(il) C,H,Br-SO,Cl,AICI,; + C,H, = C,H, Br°SO,°C,H;,AICIl, + HCl, 
of which the first represents the real catalytic action resulting in 
the formation of a ternary compound, which proceeds slowly in 
regard to (ii). They consider, further, that the catalytic action 
of aluminium chloride is not attributable to its ability to combine 
with one of the molecules, since the free aluminium chloride is 
much more active than the combined portion, but is based on an 
influence, termed dislocation, which makes itself felt before the 
real compound has been formed. In harmony therewith it 
appeared that there was measured an additive action of the acid 
chloride with benzene, the first rendered active only so far as it is 
united with aluminium chloride, the second rendered active by 
the total aluminium chloride present. 

Similar experiments have been made with toluene, chlorobenzene, 
bromobenzene, and nitrobenzene. H. W. 


The Preservation of Hydrogen Peroxide. James H. Watton, 
jun., and Roy ©. Jupp (Zettsch. physikal. Chem., 1913, 83, 315—335). 
—The paper deals with the velocity of decomposition of 30% 
hydrogen peroxide at 80°. It is shown that the gasometric method 
of determining the rate of decomposition of hydrogen peroxide at 
this temperature leads to results which are inconcordant and not 
reproducible. It is surmised that the shaking of the solution 
introduces a factor into the decomposition of hydrogen peroxide 
which cannot be taken into reckoning. It is shown that the 
nature of the vessel in which the hydrogen peroxide is placed has 
a decided influence on the rate of decomposition, not on account 
of the nature of the surface of the glass, but rather on account 
of something dissolved out of the glass. Jena flasks which have 
been boiled with concentrated hydrochloric acid and then steamed 
for weeks give a minimum rate of decemposition. Such flasks 
allow of the determination of the velocity constant for a uni- 
molecular reaction being obtained, and the same results can be 
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obtained when different flasks are employed. The rate of decom. 
position is much smaller in quartz flasks than in Jena glass flasks, 
Conductivity water which has been preserved in the steamed Jena 
glass flasks dissolves sufficient from the glass in a few hours to 
bring about an increased velocity of decomposition of hydrogen 
peroxide. Solutions of sodium silicate, sodium carbonate, and 
sodium hydroxide act catalytically on hydrogen peroxide, whereas 
calcium hydroxide does not affect the rate of decomposition. A 
solution of powdered glass decomposes hydrogen peroxide very 
readily; this is probably due to the presence of a metallic oxide 
dissolved out of the glass. Acetanilide acts towards hydrogen 
peroxide as a negative catalyst; it preserves hydrogen peroxide 
solutions even when they contain positive catalysts if it is present 
to the extent of 0°00148 mol. per litre, and in this respect it is 
superior to sulphuric acid. Concentrated solutions of sodium 
chloride preserve hydrogen peroxide, but when a positive catalyst, 
such as sodium hydroxide, is present, it has little action. Sulphuric 
acid is the most effective preservative for hydrogen peroxide; even 
when it is present to the extent of only 0°00066 gram per litre, 
it retards the decomposition in a marked degree. It retards the 
reaction more the more concentrated it is, but there is apparently 
no simple relationship between the amount of retardation and the 
concentration of the acid. ' LES. 


The Sensitiveness of Some Chemical Reactions. Maryan 
Gorskt (Zeitsch. anorg. Chem., 1913, 81, 315—346. Compare Baottger, 
A., 1910, ii, 195).—The atomic sensitiveness is defined as the 
largest volume in litres in which at least one gram-atom or gran- 
molecule must be dissolved, in order that the reaction may be just 
visible. A beam of light from an arc is used as a means of 
detecting turbidity, and water repeatedly filtered through toughened 
paper is used. 

The sensitiveness is found to increase with the concentration of 
the reagent used, and the precipitate in certain cases, such as 
that of barium sulphate, becomes more visible with time. The 
sensitiveness in this reaction is greater with an excess of potassium 
sulphate than with an excess of barium chloride, and similar con- 
ditions occur with calcium oxalate. Mercurous chloride is also 
obtained as a crystalline precipitate, whilst silver bromide and 
iodide are colloidal. As a colour reaction, that between cobalt 
salts, potassium thiocyanate, and alcohol has been studied. A 
comparison is made between this method of testing and the micro- 
chemical and spectroscopic methods, and the sensitiveness of 4 
large number of qualitative reactions is tabulated. C. H. D. 


Catalysis. XV. Reactions of Both the Ions and the Non- 
ionised Forms of Electrolytes. Sonomon F. Acrre (Amer. Chem. 
J., 19138, 49, 345—368)—Evidence in favour of the view that 
both ions and non-ionised molecules may be concerned in all 
chemical reactions is adduced from a re-interpretation of the work 
of Arrhenius, Ostwald, Bredig, Goldschmidt, Stieglitz, and others, 
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as well as from the researches of the author and his co-workers. 
The latter investigations were made with concentrations varying 
from WV to V/64, but experiments have now been undertaken to 
study the reversible addition of ethyl alcohol to p-bromobenzo- 
nitrile, and the catalytic effect of sodium, potassium, and lithium 
ethoxides in solutions as dilute as W/2048. The results so far 
obtained support the theory that both ions and non-ionised electro- 
lytes are active in both concentrated and “ideal” solutions. 


E. G. 


Catalysis. XVI. Reactions of Both the Ions and the Non- 
jonised Forms of Electrolytes. Reversible Addition of 
Alcohols to Nitriles Catalysed by Sodium Ethoxide. Ext K. 
MarsHALL, jun., Jutta Peachy Harrison, and Sotomon F. Acree 
(Amer. Chem. J., 1913, 49, 369—405),.—In an earlier paper (Marshall 
and Acree, this vol., i, 253), an account was given of a study of 
the addition of alcohols to nitriles in presence of ethoxides as 
catalysts. A further investigation of these reactions has been made 
as well as of the reversible change of ethyl iminoacetate and 
iminobenzoate into the corresponding nitrile and ethyl alcohol. 

The results prove that the action of sodium ethoxide in these 
reactions is purely catalytic, and that the velocity of the non- 
catalysed reaction is so small as to be negligible. A comparison 
of the reaction-velocities and the conductivity data shows that the 
ethoxide ions have a definite effect on the velocity which can be 
expressed as a simple function of their concentration. The non- 
jonised sodium ethoxide also has an influence which can be 
expressed as a simple function of the concentration of the molecules. 
On referring all data to the W-solution and using K; and K,, to 
express the effect of a gram-equivalent of the ethoxide ions and 
of the non-ionised sodium ethoxide respectively, constant values 
are obtained for K; and K,», whatever the concentration of the 
ethoxide. For benzonitrile and ethyl iminobenzoate, K;: K,= 
01172: 0°0976, and for acetonitrile and ethyl iminoacetate 
K;: Km=0°344 : 0°228. 

The addition of sodium iodide in these reactions produces a “ salt 
effect,” which is due chiefly to a change in the concentrations of the 
ions and molecules as required by the theory of isohydric solutions. 

The catalytic action of sodium ethoxide on the decomposition 
of imino-esters is anzlogous to the reactions of alkyl haloids with 
ethoxides and phenoxides and with sodium 1-phenyl-3-thiourazole. 
In all fhese cases, the velocity of the reaction can be expressed as 
a function of the concentration of the ions increased by a function 
of the concentration of the non-ionised molecules. E. G. 


Representation of the Chemical Elements by means of 
Points in Ordinary Space. ArnaLpo Prurti (Atti R. Accad. Lincei, 
1913, [v], 22, i, 569—575).—The author describes a representation 
of the elements in three dimensions. He follows Borchers and 
Schmidt (compare Schmidt, A., 1911, ii, 198) in plotting on two 
rectangular co-ordinates atomic weights and equivalent volumes, 
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and in regarding the ordinates as positive or negative according 
as the elements are electropositive or electronegative, but he adds 
on a third axis the specific heats of the elements, chosen as far as 
possible between 0° and 100°. In view of the law of Dulong and 
Petit, the projection of the elements on the plane of the axes of 
atomic weights and specific heats satisfies the equation rz=6'4, 
that is, it is an equilateral hyperbola the asymptotes of which are the 
axes of x and z. Hence the points representing the elements lie 
on an equilateral hyperbolic cylinder. Further, since atomic 
weights and specific heats are essentially positive, all the points 
lie on one fold of the cylinder. The elements with atomic weights 
less than 6°4 lie on one side of the straight line forming the locus 
of the vertex of the hyperbola of the sections parallel to the 
plane xz, those with atomic weights greater than this (that is, all 
the elements except hydrogen and some extraterrestrial elements) 
on the other side. A plane representation of the space diagram is 
also given. R. V. S$. 


The Present Position of Mendeléev’s Periodic System of 
the Elements. Maurice Craspé (Buw/l. Soc. chim. Belg., 1913, 27, 
153—159).—A review especially of some of the more recent 
investigations on the relation between the atomic weights of the 
elements. Dw. F. T. 


Some Consequences of Graham’s Work: the Nature of 
Elements; the Diffusion of Liquids. Henry E. Armsrrone 
(Proc. Roy. Phil. Soc. Glasgow, 1911-12, 43, 67—96).—The Graham 
Lecture. A discussion of the periodic system; the chemical nature 
of the inactive gases; the process of diffusion; and the nature of 
hormones. C. H. D. 


[The Nature of Auxiliary Valencies.| Fritz Ernrarm (Zeitsch. 
physikal. Chem., 1913, 93, 257—259).—Polemical. An answer to 
Friedrichs (this vol., ii, 497; see also this vol., ii, 129, 130; A., 
1912, ii, 546). J. F.S. 


Magnesia Apparatus. Epecar WepeKkinp (Zeitsch. angew. Chem., 
1913, 26, 303—-304).—An extension of the applications of apparatus 
made of magnesia, or rather a mixture of magnesia and kaolin 
(compare A., 1912, ii, 382). The articles mentioned are spatulas, 
for flame tests; shallow troughs for containing sodium chloride, 
which, when heated in a Meker burner, give a constant source of 
sodium light; crucibles, and boats; test tubes. The articles will 
stand a temperature of 1300°. Tubes cannot be made to stand a 
vacuum, or for use with pure gases, since the material is porous. 


T. 8. P. 


A New Apparatus for Collecting Sediments from Turbid 
Liquids and for Extracting Liquids. Epvarp Sparta (Zeitsch. 
angew. Chem., 1913, 26, 304).—The apparatus is an improvement on 
the author’s sedimentation glass (A., 1897, ii, 281). It consists 
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essentially of an extraction funnel fitted with a special stop-cock. 
A small cavity is made in one part of the stop-cock; when put in 
connexion with the funnel it collects any sediment. The stop- 
cock is also bored in such a way that liquid contained in the funnel 
can be run out through the main body of the cock itself. 

The funnel possesses a flat side, so that it will not roll about 


when laid down ; it can also be placed on a water-bath and heated. 
*. & F. 


Inorganic Chemistry. 


Production of Hydrogen from Water and Coal from 
Cellulose at High Temperatures and Pressures. FRIEDRICH 
Bercius (J. Soc. Chem. Ind., 1913, 32, 462—467).—According to 
Noyes, the dissociation of water increases nearly 2000-fold between 
the boiling and critical points. It should therefore be a fairly 
strong acid at high temperatures, if kept in the liquid condition, 
and in accordance with this the author has been able to obtain 
hydrogen in quantity by heating water and iron under pressure 
(not stated) at about 300°. The action is accelerated by the 
presence of ferrous chloride and copper. Ferroso-ferric oxide is 
the product of reaction. 

In the decomposition of cellulose by heat, the reaction is strongly 
exothermic, and under ordinary experimental conditions it is 
impossible to maintain the temperature constant. This can be 
done, however, by making use of the high specific heat of water; 
the cellulose is heated with water under high pressures. At 340°, 
after about twelve hours, pure cellulose yields a black powder, 
which proves to be soft coal of about 84% C, 5% H, and 11% O, 
the reaction being probably: 4C,H,,0;=C,,H,,0,+3C0,+ 12H,0 + 
70,000 cal. The percentage of carbon rises with the length of 
heating and the temperature at which the reaction takes place, 
reaching a final value of 84% C. Peat gives similar results to 
cellulose. The reaction takes place much more quickly at 340° 
than at 310°, the temperature quotient being approximately 2. 

The coal produced has the composition and all the qualitative 
reactions demanded by Donath for fossil coal, but it differs very 
much in its physical properties, as it is a very finely divided black 
powder. It may be converted into a substance with all the 
physical properties of natural coal by heating it above 300° under 
very high pressure (5000 atmospheres). 

The author’s experiments lead him to the conclusion that the 
formation of coal in nature takes place in two distinct reactions, 
namely, first the reaction of carbonisation, and secondly, the 
formation of anthracite under pressure. Without pressure, no 
formation of anthracite can occur. 2a 
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Expulsion of Acids by Hydrogen Peroxide. Joacuy 
SperBer (Chem. Zentr.. 1913. i, 1490—1491; from Schweiz. Woeh, 
Chem. Pharm., 1913, 51, 166—169).—A description in the terms 
of the theoretical views expressed in a former paper (this vol., ij, 
400) of the action of hydrogen peroxide on some salts. The 
liberated hydroferrocyanic acid, in the case of its potassium salt, 
is frequently oxidised to Prussian-blue, which is then decomposed 
by the free alkali. J.C. W. 


Optical Investigation of Solidified Gases. III. The 
Crystalline Properties of Chlorine and Bromine. Wa tz 
Wasi (Proc. Roy. Soc, 1913, A, 88, 348—353).—Chlorine 
crystallises in the orthorhombic system, the crystals in sections 
both parallel and at right angles to the principal axis being 
strongly double-refracting; also the extinction between crossed 
nicols is parallel to the principal axis, as indicated by the cleavage. 
No polymorphic change was observed at temperatures between that 
of the melting point and that of liquid air. As the temperature 
falls to that of liquid air, the pale yellow colour of the crystals 
gradually decreases in intensity, until scarcely any colour is left. 
The crystals are slightly pleochroic. 

Crystallised bromine is very similar to crystallised chlorine, 
except that all the properties appear more pronounced. The 
crystals, which belong to the orthorhombic system, are strongly 
pleochroic; the absorption is dark brownish-red in the direction 
of the prism axis, yellowish-red in the direction of a line bisecting 
the smaller prism angle, and pale yellowish-green in the direction 
of the line bisecting the larger prism angle. With decreasing tem- 
perature the intensity of the colour of the crystals gradually 
diminishes, becoming very pale yellow at the temperature of liquid 
air; this is due to the gradual disappearance of the strong tri- 
chroism. 

A comparison of the crystalline properties of chlorine, bromine, 
and iodine is given. Pleochroism occurs with each element, its 
strength and character changing and increasing as the atomic 
weight increases. The three elements may be regarded as perfectly 
isomorphous. a & F. 


The Dynamic Allotropy of Sulphur. Hueo R. Kruyr (Proc. 
RK. Akad, Wetensch. Amsterdam. 1913. 15, 1228—1236).—Mainly a 
criticism of Leeuw’s paper on the relation between the modifications 
of sulphur (this vol., ii, 40), fresh experiments having been carried 
out in support of the criticism. The experiments show that the 
change in volume of strongly supercooled sulphur over the tem- 
perature range 70—95° is different from that observed by Leeuw, 
and that the phenomena occurring have no connexoin with the 
change 8S, — &S,,.,.. The author maintains the conclusions drawn 
from his previous work (compare this vol., ii, 132). T. 8. P. 


A New Modification of Sulphur. II. Aprraan H. W. 
Aten (Zeitsch. physikal. Chem., 1913, 83. 442—458. Compare this 
vol., ii, 40).—A continuation of the work published in the previous 
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paper. The author shows that sulphur which has been heated to 
170° and rapidly cooled contains just as much S, as sulphur 
which has been heated to 445° and then rapidly cooled. It is 
shown that in sulphur chloride solution S, changes fairly rapidly 
into S, Experiments were then made in toluene solution, and 
it was shown that the solubility of sulphur which has been heated 
at 170° is greater than sulphur which has not been treated in 
this way; also it is shown that the solubility in the case of the 
treated sulphur is greater the larger the quantity of solid sulphur 
present. The increased solubility is studied in the light of a 
number of hypotheses, and it is shown that S, must be present in 
the solid sulphur either as mixed crystals with S, or as a mix- 
ture; the experiments do not allow of an answer as to which 
form it is present. The solutions containing S, are all strongly 
coloured yellow; this colour is shown to be due to sulphur and 
not to an impurity; in the case of a solution in carbon disulphide 
containing 18 atoms %, the colour was that of a strong aqueous 
solution of potassium chromate. On cooling a solution of »5,+8, 
to —80°, the whole of the S, separated out, leaving only S, 
in solution. 

Experiments were made to obtain solid S, by evaporating the 
solvent, but in the first experiments a white, amorphous powder, 
insoluble in carbon disulphide and toluene, was obtained, namely, S,. 
If the solvent was removed at —80° by reduction of pressure, the 
residual sulphur was practically all soluble in toluene, with a 
small residue of S,; so that on distillation of a solution of S, 
the dissolved substance is transformed into S,. It is shown to be 
extremely unlikely that the solutions of S, are really solutions of 
S,. Two solutions of S, and 8,+S, were submitted to a strong 
light; this caused an immediate precipitation of S,, less, however, 
in the case of §8,+S, than in the other case, whereas if 8, is 
really S,, the greater precipitation should have come from the 
S,+8,. J. F. 8. 


Reactions Between Water and Sulphurous Acid at 
Different Temperatures. Formation of Hyposuiphurous Acid. 
EMILE JUNGFLEIscH and Léon Brune, (Compt. rend., 1913, 156, 
1719—1724).—A study of the effect of heating aqueous solutions 
of sulphur dioxide, saturated at 0°, at different temperatures from 
160° downwards. Water and sulphur dioxide will react at tem- 
peratures below 160°, and even at the ordinary temperature pro- 
ducing sulphur and sulphuric acid, but the reaction is much slower 
at the lower temperatures and with more dilute solutions. This 
production of sulphur and sulphuric acid really takes place in two 
stages, the first of which, resulting in the formation of hypo- 
sulphurous acid, is only noticeable at the lower temperatures: 

(2) H,S,0,=S + H,SO,. 

Certain secondary reactions of a minor character take place at 

the same time. W. G. 
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Study of the Metallic Tellurites. Vicror Lenuer 
Epwarp Wo essensky (J. Amer. Chem. Svc., 1913, 35, 718—733)— 
A study has been made of various metallic tellurites. In the cage 
of the alkali metals, mono-, di-, and tetra-tellurites have bee, 
prepared, the first two by fusing tellurium dioxide with calculated 
quantities of the alkali carbonates, and the tetratellurites } 
decomposing the ditellurites with water. The tellurites of the other 
metals have been obtained by precipitation from a solution of a 
salt (usually the chloride) with sodium tellurite. The alkali 
tellurites are soluble in water, the alkali-earth salts slightly soluble, 
and those of the heavy metals are insoluble. Tellurites are 
unstable; at the ordinary temperature and in presence of moisture, 
tellurous acid is readily displaced by carbon dioxide. When heated 
in the air at 440—470°, the tellurites undergo oxidation, but neither 
the tetratellurites nor tellurium dioxide are oxidised under these 
conditions. In the case of potassium ditellurite, the oxidation 
results in the formation of the compound, K,0,TeO3,TeO,. The 
precipitated tellurites are flocculent and amorphous, and, with the 
exception of the magnesium salt, do not show any tendency to 
crystallise. 

The following salts have been prepared: Potassium  tellurite, 
K,TeO,;,3H,O, ditellurite, and _ tetratellurite, K,Te,0,,4H,0; 
sodium tellurite, Na,TeO.,5H,O, ditellurite, and _ tetratellurite, 
Na,Te,0,,4H,O. Ammonium tellurite probably exists in solution 
and also in the solid state when surrounded by a saturated solution 
ef tellurous acid in ammonia, but on attempting to isolate it, it 
decomposes spontaneously at the ordinary temperature with 
formation of hydrated tellurium dioxide. Magnesium  tellurite 
forms at least two definite hydrates, 5MgTeO.,9H,O and 
10MgTeO;,9H;O. Barium tellurite, precipitated from barium 
chloride solution, occludes large quantities of the chloride which 
cannot be completely removed by washing. Silver tellurite is 
anhydrous; it can be obtained in several varieties, differing from 
one another in colour. Manganous tellurite is very unstable, and 
is oxidised by the air at the ordinary temperature, the metal 
being converted into the tervalent state. Cadmium tellurite, 
3CdTeO,;,2H,O; nickel tellurite, NiTeO;,2H,O; cobalt tellurite, 
CoTeO,,H,O ; and lead tellurite, 3PbTeO,,2H,O, are also described. 

E. G. 


Some Reactions of Hydrazine Nitrate. Wuuam R. E. 
Hopexinson (J. Soc. Chem. Ind., 1913, 32, 519—520).—Hydrazine 
nitrate, N,H,,HNO;, has m. p. 70°, and may be kept at 100° for a 
long time without change. At 200° in a vacuum it decomposes 
in accordance with the scheme: 4N,H,,HNO;=5N, + 2NO + 10H,0. 
When heated under pressure, it explodes violently; at ordinary 
pressures it burns rapidly. The aqueous solution has very little 
action on metals such as zinc, cadmium, and magnesium, which 
are strongly acted on by a solution of ammonium nitrate, but the 
fused salt acts more vigorously than fused ammonium nitrate. 
Zinc, copper, and most other metals, as well as oxides, sulphides, 
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nitrides, and carbides, cause a flaming decomposition at tem- 
eratures little above the melting point. Cobalt and nickel that 
have been thoroughly melted behaved like the other metals towards 
fused hydrazine nitrate, but commercial cube cobalt causes a very 
violent action, followed almost immediately by a severe explosion. 
Nitrates of bases, such as aniline and toluidine, both in solution 
and when fused, behave towards most of the metals in a way 
analogous to ammonium nitrate. T. S. P. 


Behaviour of the Hydronitrogens (Nitrogen Hydrides) and 
their Derivatives in Liquid Ammonia. IV. Pressure Con- 
centration Isotherms in the System Ammonia, Ammonium 
Trinitride [Azoimide]. ArrHuur W. Browne and A. EK. Houtenan 
(J. Amer. Chem. Soc., 1913, 35, 649—658. Compare Browne and 
Welsh, A., 1911, ii, 1084; Browne and Houlehan, A., 1911, ii, 
1085).—An account is given of experiments on the two-component 
system, ammonia, ammonium azoimide, in which pressure-concen- 
tration isotherms were studied at 20°, 0°, and —33°. The results 
show that ammonium azoimide unites with ammonia to form a 
diammonate, NH,N;,2NH3, which crystallises in colourless, trans- 
parent, elongated plates. This compound is stable at —33°, show- 
ing a dissociation pressure of about 22°8 cm. at this temperature, 
but is not stable at 0°; the inversion point is about —9°. One 
gram of liquid ammonia dissolves 0°7 gram of ammonium azoimide 
at —33°, and 1 gram at 0°. The vapour pressures of solutions 


saturated at these temperatures are 43°7 and 149 cm. respectively. 
E. G. 


Behaviour of the Hydronitrogens (Nitrogen Hydrides) and 
their Derivatives in Liquid Ammonia. V. Electrolysis of 
a Solution of Ammonium Azoimide in Liquid Ammonia. 
ArTauR W. Browne and M. EK. Hotmes (/. Amer. Chem. NSoc., 
1913, 35, 672—681).—Browne and Houlehan (A., 1911, ii, 1085) 
have shown that when a solution of ammonium azoimide in liquid 
ammonia is treated with certain metals, the following reaction 
takes place: M+NH,N,=MN;+NH;+H. It follows therefore 
that the solution is virtually a solution of free azoimide, and, as 
such, affords a convenient means of studying the properties of 
this substance in an anhydrous condition. 

In the present paper an account is given of the behaviour of a 
solution of ammonium azoimide in liquid ammonia towards the 
electric current, the experiments being undertaken with a view 
to gaining information on the properties of the discharged N,’ ion. 

It has been found that such solutions readily conduct the electric 
current, and that, when platinum electrodes are used, electrolysis 
takes place with liberation of hydrogen at the cathode and nitrogen 
at the anode. The ratio H,: N, varies from 1°65 to 2°15, with 
an average of 1°93, instead of the ratio 0°333, which would result 
if the discharged N,’ ions simply broke up into molecular nitrogen. 
These facts are best explained on the assumption that some of 
the discharged N,’ ions break up into molecular nitrogen, but that 
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most of them react with ammonia to regenerate ammoniuy 
azoimide and liberate nitrogen. When a graphite anode is employed, 
the ratio averages 0°334, indicating that the N,’ ions are converted 
quantitatively into molecular nitrogen. E. G. 


Attempt to Prepare Nitro-Nitrogen Trichloride, ap 
Electroweride otf Ammono-Nitrogen ‘l'ricbloriae. W4AiL.iaw A, 
NoYyEs (J. Amer. Chem. Soc., 1913, 35, 16/—i75).—Noyes and 
Lyon (A., 1901, ii, 601) have shown that the primary reaction 
between ammonia and chlorine yields nitrogen trichloride and 
nitrogen, and have suggested that in the course of the reaction 
the chlorine molecules may split up into Cl+ and Cl~ ions, and 
that some of the N and H atoms are temporarily positive and 
others negative. 

It has also been observed that when nitrogen trichloride is 
titrated with arsenious acid solution, one molecule of the trichloride 
is equivalent to six atoms of available chlorine. This indicates 
that the nitrogen of the compound is negative and the chlorine 
positive, and that it hydrolyses as a reversible reaction: 

N---Ul,+*+*+ +3H*O0--H*t, = N---H,*+*++ +3Cl*O--H¢. 
It then occurred to the author that there might be another 
nitrogen trichloride, in which the nitrogen would be positive and 
the chlorine negative, and which would hydrolyse normally, thus: 

Nt**Cl,---+3H*U--H* = 

Ht*O--Nt*tO--+H*tO--Ht +3HtCr. 

In this case, the two nitrogen trichlorides might be termed 
ammono-nitrogen trichloride and nitro-nitrogen trichloride respec- 
tively. 

, to prepare nitro-nitrogen trichloride have been made 
by passing a mixture of nitrosyl chloride and phosphorus penta- 
chloride through a strongly heated porcelain tube. No appreciable 
amount of the trichloride was obtained, but evidence of its existence 
was secured, and an analysis of the products of the reaction showed 
that the compound indicated could not have been the ammono- 
nitrogen trichloride. E. G. 


The Solid Hydrogen Phosphides. Louis HackspiLi (Compt. 
rend., 1913, 156, 1466—1468).—The four alkali phosphides having 
the general formula M,P, (compare Hackspill and Bossuet, A., 
1912, ii, 252), when treated with very dilute acetic acid, give a 
hydrogen phosphide in the form of a yellow solid, the composition 
of which corresponds with H,P;. Further, the solid phosphide 
obtained by Stock, Béttcher, and Lenger (compare A., 1909, ii, 727), 
when heated in a vacuum at 80°, loses a considerable amount of 
gaseous phosphide, and after several hours the compound H,P,; 1s 
left behind. This substance is of an acid nature, since it furnishes 
metallic phosphides with corresponding formule, K,P_ bry 

W. G. 


Crystallisation of Carbon Dioxide, Nitrous Oxide, and 
' Ammonia. H. E. Bennxen (Jahrb. Min., 1913, i, Ref. 182 ; tro 
Physical Review, 1912, 35, ,66—73).—These , substances were 
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crystallised on the stage of the microscope with the aid of liquid 
air. All of them belong to the cubic system, and carbon dioxide 
was obtained as good, clear, optically isotropic crystals, showing the 
cube and octahedron. L. J. S. 


A Simple Method for the Preparation of Argon ; Chemical 
Activation of Diatomic Gases in the Glow Discharge. 
Jonannes Stark (Physikal. Zeitsch., 1913, 14, 497—498).—The 
author has observed that when oxygen from a cylinder (prepared 
by the fractionation of liquid air) is led into a tube through which 
canal rays are passing, and in which mercury vapour is also 
present, the oxygen rapidly disappears, the walls of the tube 
become coated with a deposit of mercuric oxide and mercuric 
nitrite, and argon, which was contained in the oxygen, is left 
behind. The spectrum shows the lines of mercury and argon; even 
the strongest lines of oxygen are very weak, whilst those of 
nitrogen are absent. 

A ready method is thus given for obtaining small quantities of 
argon in a short time, and the author describes a simple piece 
of apparatus for carrying out such a process. 

The ready combination of the mercury vapour with the oxygen 
and nitrogen is supposed to be due to the dissociation of the 
diatomic molecules into their atoms under the influence of the 
discharge ; the atoms are then very active chemically. It is further 
shown that when submitted to the glow discharge, oxygen readily 


combines with aluminium, and hydrogen reduces mercuric oxide 
below 100°, ete. x. Be Bs 


Reduction of Some Volatile Halogen Compounds with 
Potassium Powder. ALEXANDER ©. Vournasos (Zeitsch. anorg. 
Chem., 1913, 81, 364—368).—Pure phosphorus trichloride and 
similar compounds do not react with massive potassium when cold, 
but reaction is readily brought about by dissolving the halogen 
compound in toluene, and using the potassium in the form of 
dust, obtained by shaking vigorously in hot toluene. The 
potassium must be freshly prepared in the required quantity for 
each experiment. Phosphorus trichloride is thus completely reduced, 
according to the equation PCl,+6K=3KCl+K,P, and by adding 
alittle glacial acetic acid to the product, gaseous, non-inflammable 
hydrogen phosphide may be obtained. Phosphorus bromide and 
iodide behave similarly. 

Arsenic trichloride yields metallic arsenic, but no arsenide, and 
this is also the behaviour of antimony and bismuth. The chlorides 
of carbon and silicon are not acted on at the temperature of 
boiling toluene. Tin tetrachloride yields finely divided metallic 
tin, Boron trichloride is only slowly reduced, yielding amorphous 
boron; the bromide somewhat more readily. Titanium tetra- 
chloride yields partly the dichloride and partly titanium. 

Potassium amalgam is much less active than the powdered metal. 

C. H. D. 
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Alcoholic Potassium Hydroxide. Rupotr Gaze (Chem. Zenty. 
1913, i, 1361; from Apoth. Zeit., 1913, 28, 174).—The author 
claims that alcoholic potassium hydroxide made by his method 
(A., 1911, ii, 225) will keep colourless much longer than the 
solution prepared according to Malfatti (A., 1911, ii, 979). 

J.C. W. 


Temperature-Concentration Diagrams of Potassium Sul. 
phate with the Sulphates of the Alkaline Hurths and of 
Lead, with Reference to the Dimorphism of Anhydrite, 
Celestine, Barytes, and Anglesite. WrRNER GRAHMANN (JZetésch, 
anorg. Chem, 1913, 81, 207—314).—Calcium sulphate may be 
melted in an electric furnace without decomposition, and gives the 
freezing point 1450°, and transformation point 1193°. The follow. 
ing transformation points are also observed: strontium sulphate, 
1152°; barium sulphate, 1149°; lead sulphate, 852°. 

A special form of heating microscope is described for the optical 
determination of transformation temperatures. Anhydrite, celes- 
tine, barytes, and anglesite pass into a-modifications, probably mono- 
clinic, at the transition temperature. 

Potassium and glucinum sulphates form a single compound, 
K,80,,2G1SO,, with a maximum m. p. about 910°. Solid solutions 
are not formed. The compound is tetragonal, and the eutectic with 
potassium suiphate is fine-grained and sometimes radiating. The 
system potassium sulphate-magnesium sulphate has been examined 
by Nacken (A., 1908, ii, 692), whose results are confirmed. Solid 
solutions are formed to a limited extent at the potassium end of 
the series. The diagram of the system potassium sulphate-calcium 
sulphate differs in several respects from that given by Miiller (A., 
1910, ii, 776). a-Potassium sulphate retains up to 18 mol. % CaSO, 
in solid solution at high temperatures, but the solubility diminishes 
with falling temperature, and disappears at the transformation 
temperature. The compound K,SO,,2CaSO, decomposes into 
B-calcium sulphate and liquid at 1004°, and undergoes a polymor- 
phic change at 938°. There are thus three breaks in the ascending 
branch of the freezing-point curve. The diagram of the system 
potassium sulphate-strontium sulphate is entirely similar. The 
limits of solid solution at the eutectic temperature are 0—22 mol. 
% SrSO,, and the compound K,SO,,2S8rSO, is resolved into liquid 
and B-SrSO, at 980°, and undergoes a transformation at 775°. The 
system potassium sulphate-barium sulphate is so far different that 
no evidence of a compound is formed. The first branch of the 
freezing-point curve, representing the solidification of solid solu 
tions, passes through a maximum at 1087°. The limit of saturation 
is 24 mol. % BaSO,, and, as before, the B-modification does not 
form solid solutions. 

In the system potassium sulphate-lead sulphate, solid solutions 
are formed up to 27 mol. % PbSO,, diminishing with falling tem- 
perature. The compound K,SO,,2PbSO, has a maximum Mm. Pp. 
948°, and is dimorphous, with a transformation point at 544°. In 
addition to this, a compound, K,SO,,PbSO,, is formed at 619° by 4 


INORGANIC CHEMISTRY. ii. 587 


reaction in the solid state. A number of regularities among the 
systems considered are pointed out. C: H. D. 


Reciprocal Behaviour of Alkali Sulphates, Chromates, 
Molybdates, and Tungstates at Low and at High Temperatures. 
Ill. Mario Amavort (Atti. £. Accad.tLincei, 1913, |v], 22, i, 609—616. 
Compare this vol., ii, 512).—The curve of crystallisation of the 
system K,SO,-K,WOQ, is continuous; there is a slight minimum 10° 
below .m. p. of the tungstate. The transformation point of the 
tungstate is not visible in mixtures containing more than 15 mol. % 
of sulphate. The transformation point of the sulphate followed 
a curve descending to 482° for mixtures containing 50 mol. %, 
below which point it is no longer visible. 

In the system K,CrO,-K,WO, the curve is also continuous, and 
it is intermediate between the m. p. of the two salts. The trans- 
formation points follow curves rising to the transformation points 
of the pure salts, but were not observable for the mixtures between 
15% and 40% of chromate. 

The curve of the system K,Mo0,-K,W(O, is almost a straight line 
intermediate between the m. p. of the two salts. Here also the 
transformation points are only observable in mixtures rich in one 
or other constituent. 

The author has also made experiments with potassium dichromate, 
potassium dimolybdate, and potassium ditungstate. Potassium 
dimolybdate has m. p. 484°, potassium ditungstate has m. p. 555°. 
Neither salt shows any transformation point. The curves of the 
three systems formed by taking pairs of these salts are continuous, 


and are very similar to those of the corresponding normal salts. 
R. V. 8. 


Potassium and Sodium Chromates; Mixed Crystals and 
Double Salt; Relation to the Corresponding Sulphates. 
E. Fracu (Jahrb. Min., 1913, i, Ref. 212; from Znaug. Diss. Leipzig, 
1912).—Solubility determinations and thermal curves indicate the 
existence of the double salt 3K,CrO,,Na,CrO, (“ chromglaserite,” 
corresponding with the sulphate glaserite). This rhombohedral 
double salt is capable of forming mixed crystals to a limited extent 
with sodium chromate. Fused mixtures on cooling give at first 
hexagonal mixed crystals, which during the transformation interval 
of 669—371° mostly split into the simple chromates and mixed 
crystals of chromglaserite and sodium chromate. The topic axes 
of the isomorphous simple chromates and sulphates and of the 
double salts are compared. L. J. 8. 


The Error Due to Salts in the Colorimetric Measurement 
of Hydrogen Ion Concentration in Sea-water. Soren P. L. 
Sorensen and Sven Pattrzscn (Biochem. Zeitsch., 1913, 51, 
307—313. Compare A., 1910, ii, 404).—The necessary corrections, 
plotted in the form of curves, are given for borate mixtures and 
phenolphthalein, borate mixtures, and naphtholphthalein, and 
phosphate mixtures and naphtholphthalein. 8. B. 8. 
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Complex Citrophosphate Salts. ALFREDO QuarTaroLi (Atti 
R, Accud, Lincei, 1913, [v], 22, i, 511—512).—Polemicai. The 
author considers not only that his work has not been recognised by 
Pratolongo in the publications of this author, but also that the 
existence of complex ions in citrophosphate solutions (Quartaroli, 
A., 1911, 11, 489) is demonstrated by the experiments of Pratolongo 
himself (this vol., ii, 282, 467). R. V. §. 


Binary Systems of Lithium Chloride with the Chlorides 
of the Alkali Earth Metals. Caro Sanponnini (Atti R. Accad. 
Lineei, 1913, [v], 22, i, 629—636. Compare this vol., ii, 137).— 
Lithium chloride and magnesium chloride form in all proportions 
solid solutions, which are also stable at low temperatures. The 
curve shows a minimum corresponding with 40 mol. % of MgCl, 
and 570°. : 

Lithium chloride and calcium chloride give a continuous series 
of solid solutions, which crystallise along a curve having a very 
acute minimum corresponding with 36°4 mol. % of CaCl, and 492°. 
Mixtures between 10 mol. % and 60 mol. % of CaCl, show an 
evolution of heat after solidification, and the curve indicates that 
the solid solutions break up at a temperature very near that of 
crystallisation, yielding a mechanical mixture of two solid solutions 
containing the components in very limited proportions. 

With strontium chloride and with barium chloride, lithium 
chloride yields simple eutectics. The eutectic in the case of 
strontium chloride corresponds with 48 mol. % of SrCl, and 492°, 
whilst in the case of barium chloride the eutectic lies at about 
33 mol. % of BaCl, and 510°. R. V. 8. 


Anhydrous Condition and Stability of Fused Lithium 
Perchlorate and Their Bearing on the Atomic Weight of Silver. 
THEeonorE W. Kicnarps and Marswatt W. Cox (Chem. News, 1913, 
107, 267—268).—In their work on the atomic weights of silver 
and lithium Richards and Willard (A., 1910, ii, 292) weighed 
lithium perchlorate, which had been fused and dried at 300°. This 
procedure involved two possible sources of error: (1) the retention 
of traces of moisture by the salt, (2) slight decomposition of the 
salt. The chlorate or chloride resulting from (2) could easily be 
detected, but the investigation of (1) is difficult. It is now shown 
that: lithium perchlorate treated as described loses no appreciable 
trace of water when heated to 400° (when slight decomposition 
occurs) or to 430° (when much oxygen is given off). It is possible, 
however, that traces of water may be held by the salt in the form 


of lithium hydroxide, and this point is still under a 
T. A. H. 


The Behaviour of Ammonium and Alkali Nitrates and 
Nitrites, and also of the Corresponding Salts of Some Sub- 
stituted Ammonium Compounds Towards Reducing Agents. 
Wiunerm Vausen (Chem. Zeit.. 1913, 37, 637—638, Compare 
Kaufmann, A., 1901, ii, 554).—In order to accelerate the expulsion 
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of nitric acid from solutions before precipitation with hydrogen 
sulphide, the. author’s students added ammonia, and then heated. 
It was found that in spite of long heating considerable quantities 
of combined nitric acid remained behind ; in spite of this, however, 
after acidifying with hydrochloric acid no precipitate of sulphur 
was produced with hydrogen sulphide. Further experiments 
showed that mixtures of ammonium chloride and nitric acid, and of 
ammonium nitrate and nitric acid were reduced by hydrogen 
sulphide, whereas one of ammonium nitrate and hydrochloric 
acid was not, unless the acid was concentrated. This is apparently 
not in agreement with the law of mass action. 

The above observations led to further experiments on the action 
of other. reducing agents on ammonium nitrate and nitrite. The 
ordinary metals, with the exception of iron, reduce ammonium 
nitrate to nitrite. With iron the reduction generally gives 
ammonia without the intermediate formation of nitrite, although 
in some cases nitrite was detected ; at the same time a small portion 
of the iron dissolves, giving a complex compound in which the iron 
may be in the ferrous, ferroso-ferric, or ferric condition. 

The intermediate formation of nitrite occurs in the action of 
iron on aniline and ptoluidine nitrates, alkali nitrates, and calcium 
nitrate. 

Neutral solutions of ammonium, potassium, and sodium nitrites, 
have no action on iron in the cold; the latter also have no action, or 


only a very slow one, when hot. T. 6. '¥. 


Modifications of Silver. III. Silver from Solid Compounds. 
VoLtkmMaR Kouuscnvtrer and E. EypMann (Annalen, 1913, 398, 1—48. 
Compare A., 1912, ii, 253, 845).—A substance changing by mole- 
cular decomposition to a more highly condensed state appears to 
be in a condition of molecular plasticity, since the appearance of 
the final product is markedly affected by material and physical 
factors operating during its formation. Silver is a substance in 
which the property is particularly pronounced. The hair and 
mirror modifications of silver have already been described (loc. cit.). 
The present communication deals with the appearance and proper- 
ties of silver produced from its solid compounds either by direct 
decomposition or by interaction with another substance. External 
factors, such as the temperature and so forth, and, as far as possible, 
the course of the reactions have been studied, since without a know- 
ledge of these conditions the production of different modifications 
is not intelligible. The preparation and the decomposition of silver 
oxide, carbonate, oxalate, azoimide, hyponitrite, and nitrite are 
described. Many interesting facts are stated, but in a form unsuit- 
able for abstraction. Mention may be made, however, of the facts 
that the decomposition of the carbonate is endothermic and of the 
oxalate exothermic; also that a certain amount of silver nitrate is 
produced during the decomposition of the nitrite and hyponitrite. 
Since amorphous silver becomes crystalline by heating under fused 
silver nitrate, the production of this salt during the last two decom- 
positions accounts for the presence of a little crystallised silver in 
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the products of these decompositions; in all other cases the silver jg 
amorphous. 

A remarkable fact has been observed in connexion with the 
decomposition of silver carbonate. Silver oxide, heated in g 
vacuum, decomposes most favourably at 320°. Silver carbonate 
decomposes rapidly in a vacuum at 216°. If the gas (carbon 
dioxide) is pumped off, the product can be heated to 320° without 
any further evolution of gas. When, however, the product is 
allowed to cool and is then reheated, a rapid evolution of gas occurs 
at 235° and the decomposition of the oxide then proceeds normally, 
The reduction of silver oxide by hydrogen at about 70° and finally 
at 100—120° is described, as also its reduction by partly dried 
carbon monoxide at the ordinary temperature; the reduction of 
silver oxide by dry carbon monoxide only commences at about 100° 
Finely divided silver has also been prepared from silver chloride 
by Wislicenus’s method of reduction with zinc and dilute sulphuric 
acid, by Stas’ method with aqueous potassium hydroxide and 
lactose, and by Vanino’s method with sodium hydroxide and forn- 
aldehyde. Aqueous silver nitrate has also been reduced by sulphur 
dioxide. This silver is crystalline; silvers obtained by the other 
methods are amorphous, and differ from one another distinctly in 
colour, lustre, friability, and size of the particles. 

The isolation of silver in such different forms is the reason for 
the frequently expressed view that the metal occurs in allotropic 
modifications. Now, the essential difference between allotropes is 
the difference in the energy-content. This difference has been 
measured by various observers by different methods, the results of 
which lead to the inference that silver does exist in allotropic modi- 
fications. The authors, however, are of opinion that the quantita- 
tive differences in the energy-content of various modifications of 
silver are due, not to allotropy, but to the difference in the size of 
the particles, being conditioned by surfaceenergy. Employing 
the various modifications of silver mentioned above, they have 
examined the reduction of ferric alum in dilute sulphuric acid by 
silver, and find that the equilibrium constant between the ferric, 
ferrous, and silver ions is, for the different modifications, not suff- 
ciently different to justify the inference that the modifications are 
allotropic. This conclusion is supported by measurements of the 
potential between the silver and the silver ions in the cell, 

Ag|0°1NV-AgNO,|KNO,|W-KCl,HgCl| Hg, 
and by determinations of the density of the different modifications 
of silver in a Muthmann pyknometer containing benzene. 

Since Bredig and Teletov have shown that the velocity of the 
catalytic decomposition of hydrogen peroxide by platinum is propor- 
tional to the active surface of the metal, the authors have attempted 
to verify their opinion that the differences in the energy-content of 
the various modifications of silver are due to differences in the 
surface energy by measuring the velocity of the decomposition of 
hydrogen peroxide in the presence of silver, either by the diminu- 
tion of the potassium permanganate titre, or, better, by measuring 
the volume of oxygen evolved. The various modifications of silver 
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exhibit quantitative differences in their catalytic activity; silvers 
obtained by the formaldehyde reduction or from the oxide by 
means of carbon monoxide or hydrogen are the most, and about 
equally, active. 

A description is given of experiments in the sintering or shrink- 
ing of silver by heating. For a given modification the shrinking is 
the same whether the silver is heated slowly or suddenly, but the 
shrinking of the various modifications of silver is very different; 
silver powder prepared by wet processes begins to sinter noticeably 
at 200°, whilst powders prepared by dry processes only begin to 
shrink appreciably at 300°. C. S. 


Electrolytic Preparation of Calcium and Calcium Alloys. 
Witnetm MoLpennavER and J. ANDERSEN (Zeitsch. LElektrochem., 
1913, 19, 444—447).—Starting from the fact that at high tem- 
peratures potassium is more electropositive than calcium (Daneel 
and Stockem, A., 1905, ii, 388), the authors have carried out experi- 
ments with the object of preparing metallic calcium from molten 
mixtures of calcium and potassium chlorides. They first determined 
the melting-point curve of mixtures of the two chlorides, and find a 
maximum at 740° which lies between two minima both at 630°. 
The maximum melting point occurs for a mixture of equal molecules 
of the two chlorides, and is stated to represent the melting point of 
KCaCl,, whilst the minima occur at the compositions 85% CaCl, 
and 40% CaCl,; the former is the eutectic point for CaCl, and 
KCaCl,, whilst the latter is the eutectic point for KCl and KCaCl,. 

The first electrolyses were for the purpose of preparing calcium 
alloys which should contain no potassium. A mixture of 85% CaCl, 
and 15% KCl was placed in an iron crucible which served as the 
cathode, a graphite rod being used as anode. The mass was melted 
by the current and a quantity of zinc added; this melted, and 
formed eventually the cathode. In this way calcium zine alloys 
were obtained containing up to 67% calcium which were absolutely 
free from potassium. In a similar manner lead calcium alloys were 
obtained up to 81°9% calcium. Pure calcium itself was prepared 
from a mixture of 85% CaCl, and 15% KCl, using the Rathenau 
method, the current density being 60—-110 amperes per sq. cm. 
The metal was practically free from potassium, and the current 
efficiency varied between 75% and 90% of the theoretical. Experi- 
ments with 40% CaCl, and 60% KCl did not give a coherent stick 
of calcium as in the other cases, probably due to separation of 
potassium and the high melting point of the alloy. J. F. 8. 


Action of Silver Salts and Colloidal Metals on Lumines 
Pphores. IV. Lupwie Vanino and Pavura Sacus (J. pr. Chem., 
1913, [ii], 87, 508—512. Compare A., 1909, ii, 731; 1910, ii, 847; 
1911, ii, 885).—The authors have investigated the effect of the 
addition of traces of silver nitrate on the luminosity of the phos- 
phorescent sulphide mixtures previously described, and find that 
although in some instances the addition produces an increased 
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luminosity, this is not universally the case, the silver nitrate often 
having little or a deleterious effect. 

In the preparation of the phosphorescent stones, colloidal metals 
may be used with advantage in the place of the nitrates hitherto 
employed ; thus the replacement of silver and bismuth nitrates by 
colloidal solutions of the metals is accompanied in many instances 
by an increase in the luminosity. F. B. 


Calcium Boride. Epcar WrpExinp (Ber., 1913, 46, 1885—1889),— 
Calcium metaborate (30 grams), when reduced by means of calcium 
(50 grams) in the author’s apparatus (this vol., ii, 225), gives rise 
to the theoretical quantity of calcium boride, CaB,, which has been 
obtained previously by Moissan in an impure condition. The 
reaction product is extracted with dilute acetic acid and then dilute 
hydrochloric acid, and finally washed with hot water. It forms a 
fine, light brown, microcrystalline powder, D'%=2°11, and is a 
conductor of electricity. If two electrodes are made by compressing 
the powder, and an arc struck between them, the chief mass sinters 
together, giving a product which cuts glass. On heating in the 
air, superficial oxidation to borate takes place. Other chemical 
properties are as given by Moissan. 

Experiments to obtain barium boride from barium borate and 
calcium were not successful, the product always containing calcium. 

T. 8. P. 


Pozzuolana. Giovanni Giorais and Gino GALLo (Gazzetta, 1913, 
43, i, 353—361. Compare Gallo, A., 1908, ii, 844).—It was 
observed (loc. cit.) that when lime-water acts on pozzuolana the 
substance swells up into a flocculent mass, which is the object of 
chemical investigation in this paper. The experiments were carried 
out with material from S. Paolo and Pratolungo (which are typical 
Roman pozzuolane) and from Bacoli. The mucilaginous substance 
was obtained by treating the pozzuolana with lime-water for six 
months with frequent stirring, and the results of its analysis are 
given in two tables. The behaviour of the two first-named materials 
was similar, but the Bacoli product: gave a greater residue insoluble 
in hydrochloric acid and in potassium hydroxide, and this agrees 
with the fact that this pozzuolana sets more slowly. The results 
indicate a tendency to the formation of definite compounds in the 
reaction, but the small amount of calcium found in the gummy 
product as compared with the quantity of silicon and aluminium, 
indicates that the action is far from complete after the period of 
the experiment. The residue insoluble in hydrochloric acid and in 
potassium hydroxide differs in composition from the original pozzuo- 
lana. 

The authors reply to criticisms by Manzella (A., 1912, = 4 


Technical Preparation of Baryta. I. Luiat Marino (Gazzetla, 
1913, 48, i, 416—422)——This paper forms the introduction to a 
series of researches undertaken with the object of simplifying the 
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technical preparation of baryta, so as to reduce its cost and make 
it more available for the treatment of molasses. The author finds 
that the reduction of barium sulphate to barium sulphide is 
effected by reducing gases better than by coal, which is generally 
employed at present. The reduction with hydrogen, methane, 
water gas, illuminating gas, etc., occurs at about the same tempera- 
ture, as these gases inflame with oxygen, and the temperature of 
reduction can be lowered by the aid of suitable catalysts, just as 
combination with oxygen can be favoured by the same means. For 
commercial purposes the best results are obtained with water-gas, 
the reduction occurring at 525—540°. In practice a temperature 
of 600-—625° is employed. R. V. S&S. 


Technical Preparation of Baryta. II. Reduction of the Sul- 
phates of the Alkaline Earths with Different Gases. Luie1 
Marino and D. Danest (Gazzetta, 1913, 43, i, 423—434. Compare 
preceding abstract)—The authors have investigated the reduction 
of the sulphates of barium, calcium, and strontium with each of 
the gases: hydrogen, methane, carbon monoxide, water gas, and 
illuminating gas. The reduction was effected by passing the gas 
over the sulphate contained in a boat placed in a porcelain tube. 
The tube could be heated electrically. The temperature was 
measured with a platinum, platinum-rhodium couple, and the begin- 
ning of the reduction was taken to be indicated by the first appear- 
ance of traces of hydrogen sulphide or of carbon dioxide in the issu- 
ing gas; at a somewhat higher temperature the formation of water is 
visible. In all cases the reduction is complete at temperatures a 
little above those at which the water makes its appearance. In the 
case of barium sulphate the product of reduction is always the 
sulphide ; strontium sulphate yields sulphide with traces of oxide and 
thiosulphate, whilst from calcium sulphate, sulphide and small quan- 
tities of oxide and thiosulphate are alsoobtained. The temperature 
of reduction is different for the different gases, and has intermediate 
values for mixtures of gases; it is lowest for barium sulphate, 


higher for strontium sulphate, and highest for calcium sulphate. 
R. V. 8. 


Technical Preparation of Baryta. III. Rotatory Furnace 
for the Continuous Production of Barium Sulphide by 
Reduction of the Sulphate with Gaseous Substances. Luiei 
Marino and D. Danest (Gazzetta, 1913, 43, i, 434—439. Compare 
two preceding abstracts)—The essential part of the furnace 
consists of an iron tube covered externally by a porcelain tube, 
which is provided with a nickel spiral for electrical heating, the 
whole being jacketed with magnesia. The tube and its covering are 
rotated at any desired speed, and are also inclinable to any desired, 
fixed angle. The barium sulphate is fed into the tube from a 
hopper at the upper end, and the sulphide falls into a receptacle 
connected with the other end, the inclination and speed of the tube 
being so adjusted that the sulphate stays in the tube long enough 
to be reduced completely (about one hour at 600—650°). The 
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reduction is effected with water-gas, which is passed into the tube 
from the lower end. The yield of sulphide is 95—98%. R. V. §. 


Metallic Glucinum. Fritz Ficuter and Kasimir Jasiczyysxi 
(Ber., 1913, 46, 1604—1611).—Glucinum is best obtained by the 
electrolysis of a fusion containing 1 mol. of sodium fluoride to 
2 mols. of glucinum fluoride (compare Lebeau, A., 1898, ii, 511), 
using a nickel crucible as cathode, a carbon rod anode, and a 
current strength of 7—10 amperes at 15 volts. The temperature 
must not rise too high, otherwise an alloy of glucinum and nickel 
is formed. The metal is isolated from the fusion by dissolving 
the salts in water, the solution being prevented from becomin 
acid by the addition of ammonia and by repeated renewal of the 
water. The crystals of glucinum so obtained are freed from 
admixed oxide by centrifugalisation in a mixture of ethylene 
dibromide and alcohol (D 1°95); they have D=1°842. The small 
crystals so obtained cannot be melted together under ordinary 
conditions, owing to the coating of oxide formed preventing 
coalescence; it is necessary to form cylinders by compression, and 
then heat them up in an electric vacuum furnace, or in one con- 
taining hydrogen at 11—15 mm. 

The m. p. is 1280°+20°. The regulus of metal has hardness 
between 6 and 7, and scratches glass; the freshly-filed metal is steel- 
grey in colour. At the ordinary temperature it is brittle, but at 
higher temperatures ductile. The specific electrical conductivity is 
5°41 x 104 reciprocal ohms. 

The resistance to the action of water is caused by a surface film 
of oxide. As anode in a solution of sodium ammonium phosphate 
it acts as a rectifier, similarly to aluminium. It is not so readily 
attacked by alkalis as is usually stated to be the case. T. S. P. 


Compounds of Arsenious Acid with Glucinum. Benno BLeyek 
and Br, Miuuer (Arch. Pharm., 1913, 251, 304—319. Compare A., 
1912, ii, 644; this vol., ii, 137)—It was found to be impossible to 
prepare definite compounds of arsenious acid with glucinum, and 
consequently the behaviour of a colloidal precipitate (gel) of 
glucinum hydroxide with solutions of arsenious anhydride in water 
was investigated. It was found that when using even freshly 
prepared glucinum hydroxide (10 grams of precipitate=0°6349 
gram GIO) only very small amounts of the arsenious anhydride 
were absorbed, due probably to the rapidity with which the precipi- 
tated hydroxide loses its colloidal character. With glucinum 
hydroxide precipitated by ammonia and ammonium chloride in the 
arsenious solution larger quantities of the anhydride were absorbed 
at the ordinary temperature, and these were absorbed in accordance 
with the adsorption law. At the temperature of boiling water the 
quantities absorbed were less than at the ordinary temperature, and 
followed Henry’s law, that is, the relation between the quantity of 
arsenious anhydride absorbed and that remaining in the solution 
was constant. T. A. H. 
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Hlectrometallurgy of Zinc. Gino GaLLo (Gazzetia, 1913, 43, 
i, 361—385).—Reviewing the methods employed in the metallurgy 
of zinc, the author points out that electrolysis is not successful 
because, when zinc chloride is employed, it is necessary either to 
obtain the absolutely anhydrous salt or to electrolyse for a long 
period before the separation of metallic zinc begins. He finds, 
however, that these difficulties can be overcome by employing zinc 
fluoride instead of the chloride. Anhydrous zinc fluoride is readily 
prepared by heating for two hours at 125° either the hydrated 
fluoride or the silicofluoride. When the anhydrous salt is heated, 
it reacts with the water vapour of the flame below its m. p. 
(734°), yielding hydrogen fluoride and zinc oxide. If, however, it 
is previously mixed with an equal amount of sodium chloride, or 
even with half that quantity, the m. p. is lowered to about 500° 
and fusion is readily effected. When the fused mixture is electro- 
lysed, a very small current is sufficient to cause the immediate 
separation of shining globules of metallic zinc, whilst if zinc oxide 
is added to the fused mass from time to time, only oxygen is 
evolved at the positive pole, a tension of 3 volts being employed. 
Details are given of a large-scale process founded on this method, 
using blende or calamine. The previous removal of the iron of the 
ores is desirable, for if this is not done the iron accumulates in the 
electrolysing vessel. The removal can be effected by magnetic 
selection, or by a new method here described, which consists in 


treating roasted blende or natural calamine with hydrofluosilicic 
acid. A pure solution of zinc silicofluoride is thus obtained, whilst 
all the iron is precipitated as ferric hydroxide. If the solution is 
evaporated and the residue heated at 150°, the zinc salt decomposes, 
leaving zinc fluoride. The silicon fiuoride evolved is collected and 
used again. R. V. 8. 


Zincoso-zincic Chloride. Rasik Lat Darra and Harripas Sen 
(J. Amer. Chem. Soc., 1913, 35, 779—780).—Zircoso-zinere chloride, 
Zn,Cl; or ZnCl,2ZnCl,, obtained by the gradual addition of zinc 
to fused zinc chloride until it ceases to be dissolved, is a bluish- 
white, hygroscopic solid, and is rapidly hydrolysed by water. The 
study of this compound is being continued, and attempts are being 
made to prepare zincous chloride, ZnCl. E. G. 


Etched Figures of Crystals of Zinc Ammonium Sulphate. 
N. 1. Suraunov (Bull. Acad. Sei. St. Pétersbourg, 1913, 405—406).— 
The etched figures of crystals of zinc ammonium sulphate, 
Zn(NH,).(SO,).,6H,O, show the symmetry to be expected from 
holohedral forms of the monoclinic system (compare Tutton, T., 
i905, 1140). 7. BF 


Arsenic Compounds of Cadmium. Ss#rezi F, ScuemrscnuscHNy 
(Intern. Zeitsch. Metallographie, 1913, 4, 228—247).—The freezing- 
point curve of the alloys of cadmium and arsenic, which has 
been determined as far as 70 atomic % As, has two maxima, 
corresponding with the compounds Cd,;As,, m. p. 721°, and 
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CdAs,, m. p. 621°, respectively. The formation of the latter 
compound is readily suppressed by undercooling, so that the 
descending branch of the Cd,As, curve may be followed as far as 
a metastable eutectic point at 526°. The compound Cd,As, has a 
polymorphic transformation point at 578°. The normal eutectic 
points are at 319°, close to the freezing point of cadmium and at 
610°. Solid solutions are not formed to an appreciable extent, 
and there is no indication of the formation of a compound, CdAs, 
even after prolonged heating of the solid alloys. The structure of 
alloys rich in arsenic varies greatly with the presence or absence 
of inoculation. 

The compound Cd,As, is grey with a red shade, whilst CdAs, is 
very dark grey with a blue shade. 

The atomic-volume curve consists of three straight lines, with 
well-marked breaks at the composition of the two compounds. Both 
compounds are formed from their components with considerable 
expansion. Cd,As, has D 6°25 and CdAs, D 5°86. The latter 
compound is harder than either component. C. H. D. 


Solid Solutions of Compounds of Calcium, Strontium, 
Barium, and Lead with those of the Rare Earths. I. 
Ferruccio ZamBoninit (Atti R. Accad. Lincei, 1913, [v], 22, i, 
519—524).—The author proposes to ascertain the existence of solid 
solutions of the types mentioned, because it is assumed in the 
explanation of the composition of some important minerals con- 
taining the rare earths. The present paper gives the results 
obtained by the method of thermal analysis in the case of the 
system PbWO,-Ce,(WO,);. The m. p. of cerium tungstate is 1089°, 
that of lead tungstate 1125°. The two substances are miscible in 
all proportions, both in the liquid and in the solid state, and the 
curve shows no thermal effect at any point. R. V. &. 


Metallurgy of Copper as Carried Out in Ancient Times 
in the Lands which are Populated by Rumanians at the 
Present Time. ©. Nico.escu-OTmn (Bull. Sci. Acad. Rowmaine, 
1912-3, 1, 297—-302).—The author has analysed various prehistoric 
articles made of copper, or of copper and tin, and also various 
Roman articles made respectively of copper, lead, and zinc; copper, 
lead, and tin; and copper, lead, tin, and zinc. Comparison of the 
impurities present in these articles with the impurities present in 
the Rumanian ores of the present day, lead him to the conclusion 
that the metals used were obtained from the local ores. Apparently 
the prehistoric metallurgists could smelt copper almost as well as 
the Romans, since their products contained at times as much as 
99% copper. =. & F. 


Cupric Iodate. James F. Spencer (Zeitsch. physikal. Chem., 1913, 
83, 290—296).—The preparation of cupric iodate is described, and 
the action of heat and its solubility in water and solutions of 
potassium iodate and copper sulphate of varying concentrations 
determined. The solubility is determined by measuring the ionic 
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concentration of both ions by means of electrodes of the second 
and third types. The electrode for measuring the iodate ion is 
described (A., 1912, ii, 1129). An electrode of the third type is 
described for the measurement of cupric ions; it has the form 
Hg | Hg.(1O5)o | Cu(IOs).| Cu” and the value e = 0°6060 + 
00297 log Cu™* at 25°. The solubility of Cu(I1O3).,H,O at 25° is 
3:30x 10-* gram mols. per litre, and it is depressed normally by 
the addition of either copper sulphate or potassium iodate to the 
solution, without the formation of complexes. Cupric iodate loses 
its water of crystallisation at 240°, but only takes it up again very 
slowly even when placed in water. J. F. S. 


New Method for the Preparation of Ammoniacal Copper 
Salts. KsuiriBnusHAN Buapuri (Zettsch. anorg. Chem., 1913, 81, 
406—408. Compare this vol., ii, 53).—Powdered cupric oxide is 
rubbed with concentrated ammonia until dissolved ; the ammonium 
salt of the required acid is then added, and the rubbing continued 
until solid salt separates, 

Ammonical cupric thiocyanate, Cu(CNS).,4NHs;, forms blue 
crystals, which lose first 2 and then 3NH,. Ammoniacal cupric 
ferricyanide, Cu,{[Fe(CN),),5NH3, prepared from ammoniacal 
cupric hydroxide and potassium ferricyanide, forms black crystals, 
and is very stable. Cu(NO;).,3NH3;,2H,O is stable in air. 
Cul,,6NH, is blue and unstable. C. H. D. 


The Sulphate-tensions and Affinity of the Rare Earths. 
Loruak WOHLER and M. Grinzweie (Ber., 1913, 46, 1726—1732).— 
The sulphate-tensions of the rare earths have been measured 
(compare A., 1908, ii, 290) over a range of temperatures varying 
from 800 to 1020°, in order.to obtain a measure of their affinity, 
that is, of their basic character. The following table shows the 
order in which the earths arrange themselves according to the value 
of the partial pressure (in mm. of mercury) of sulphur trioxide 
(PS°s) over their sulphates at 900°, and also the heat of dissociation 
(Q), caleulated according to Nernst’s theorem : 

Metal... Se. Sa. Gd. Nd. Pr. Er. Yb. 7 a & 2 La. 
FUDs .cosese 11 8 7 6 5°5 5 4 3°5 3 2 
Q(CaL)... 545 566 56°9 57° 57°4 576 582 585 589  59°8 

These figures show that the rare earths belong to the strongest 
bases; the heats of dissociation are the greatest hitherto observed 
for tervalent sulphates. The above order is, however, different 
from that which has hitherto been assumed, namely, Sc, Yb, Er, 
Gd, Sa, Y, Ce™, Nd, Pr, La. 

The basic sulphates of the above elements are readily obtained 
by heating the sulphates in the air at 800—850°; basic neodymium 
9 — sulphates both conform to the general formula: 

2 38U3. 

The tension curves run almost parallel and very close to each 
other, the horizontal difference between them, measured in degrees 
centigrade, being small. This means that it would be more or less 
difficult to separate two sulphates from each other by heating them 
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to a constant, intermediate temperature at which one gives the basic 
sulphate and the other remains undecomposed and soluble in water, 
An example is given, however, of the separation of an artificial 
mixture of neodymium and praseodymium sulphates by this means, 


z. &. P. 


Copper—Aluminium Alloys with 84 to 90% of Copper. 
H. Hanemann and P. Merica (Jntern. Zeitsch. Metallographie, 1913, 
4, 209—227).—A close analogy is observed between the structure 
of these alloys and that of steel. Quenching from above the eutec. 
toid point gives a martensitic structure in the case of hypoeutectoid 
alloys. Hypereutectoid alloys, like high carbon steels, yield a 
homogeneous solid solution when quenched from a sufficiently high 
temperature, the f-phase:in copper-aluminium alloys taking the 
place of austenite in steels, whilst the y-phase resembles cementite, 
The microscopic structures are discussed in detail. C. H. D. 


The f8-Constituent of Aluminium Bronzes. A. Portevin 
(Intern. Zeitsch. Metallographie, 1913, 4, 257—260. Compare 
preceding abstract)—-The §-constituent in alloys of copper and 
aluminium may occur in a cellular or lamellar form, the cellular 


type predominating in the neighbourhood of primary crystals. 
C. H. D. 


Crystallographic Investigation of Hydrated Aluminium 
and Ferric Nitrates. N. I. Sureunov (Bull. Acad. Sei. St. 
Pétersbourg, 1913, 407—412).—Nonahydrated aluminium and ferric 
nitrates deliquesce rapidly in the air at the ordinary temperature. 
For monoclinic crystals of the aluminium salt, Al(NO,),,9H,0, 
which show several faces not observed by Soret (Arch. Sei. 
phys. nat., 1886, [iii], 16, 460), the author finds a: 6:c= 
1°1321:1:1°9174, B=131°32’; Soret gave a:b:c= 

1°13398 :1:1°91913, B=131°36/. 
The ferric salt, Fe(NO,)3,9H,O, forms pale red, monoclinic crystals, 
a:b:e=1°1296:1:1°9180, B=131°34’. Z. &. F. 


The System Manganese-Silver. G. Arrivaut (Compt. rend., 
1913, 156, 1539—1541)—The author has made a thermal study 
of the system manganese-silver, and the results indicate the exist- 
ence of a definite compound, MnAg,. A microscopic examination 
of the solidified mixtures of various concentrations in manganese, 
and a study of the #.M.F. of such mixtures against an electrode 
of silver support this view in opposition to Hindrichs (A., 1908, ii, 
856). This compound forms a continuous series of mixed crystals 
with silver, and its limit of miscibility, in the liquid state, with 
manganese is about 30% of manganese. W. G. 


A Basic Salt of Manganese Iodide. Prrr. Kusneztov (Chem. 
Zentr., 1913, i, 1659; from Jzvesta Don. Polytech. Inst. Novotscherkask, 
1913, 2, ii, 1—7).—When air is passed through a concentrated 
solution of manganese iodide or when the solution is repeatedly 
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evaporated, a basic manganese iodide, MnI,,MnO,6H,O, is formed 
in colourless, microscopic, doubly-refractive needles, which gradually 
give up iodine at 115—120°. J. C. W. 


Tervalent Manganese. I. Junius Meyer_(Zettsch. anorg. Chem., 
1913, 81, 385—405).—Potassium manganicyanide is more easily 
prepared than other manganic salts. For its preparation 
400 grams of crystallised potassium cyanide are dissolved in the 
smallest possible quantity of water, and 100 grams of powdered 
manganous carbonate are added. Air is then drawn through. At 
frst a blue mass of the manganocyanide, K,Mn(CN),, is formed, 
and this oxidises, becoming orange-red. If gently warmed on the 
water-bath, about a day is necessary for the reaction. The precipi- 
tate is collected, washed with alcohol and ether, and dried in air. 
The reaction is: 2K,Mn(CN),+0+H,O=2K;Mn(CN), +2KOH. 
The salt may be recrystallised from 10% potassium cyanide solution. 
Boiling with water precipitates manganic hydroxide: 

K,Mn(CN),+ 3H,O=3KCN + 3HCN + Mn(OH),. 
The hydrolytic constant at 18° is K=2x10-%. Concentrated solu- 
tions are reddish-yellow, probably owing to the presence of small 
quantities of manganic cyanide. 

Precipitated manganic hydroxide closely resembles ferric hydr- 
oxide. It is not altered by shaking with water and air, and is 
therefore not to be regarded as a mixture of manganous hydroxide 
and the peroxide. It dissolves in cold concentrated hydrochloric, 
sulphuric, phosphoric, and hydrofluoric acids, the last three solu- 
tions being fairly stable. The double fluoride, K,MnF;, may be 
isolated in the solid state. Heating converts the hydroxide into the 
oxide, with partial oxidation. C. H. BD. 


Allotropy in General and that of Iron in Particular. 
Carn Benepicxs (J. Jron Steel Inst., 1912, 86, 242—294. 
Compare Smits, A., 1912, ii, 165, 769, 1058, 1176).—The expansion 
of silver iodide has been determined in a small apparatus in which 
the rod of substance is held between two silica rods. From —180° 
silver iodide has a positive coefficient of expansion, which at 
—100° is 1°8 x 10-6, but becomes imperceptible at 0°. From 40° to 
140° a gradual contraction occurs, followed by a sudden and very 
large contraction at about 147°. There is a much larger positive 
coefficient of expansion above 147°. With rapid heating the con- 
traction from 140° onwards is more gradual, and is only complete 
at 165°. These results indicate a solubility of the one modification 
in the other below 147°. 

The allotropy of iron is discussed from this standpoint. The 
point Ar, is regarded as the mere termination of the Ar, change. 
B-Iron is then a solid solution of y-iron in a-iron, the quantity of 
the former increasing with the temperature. C. H. D. 


Metallography of Some Ancient Iron Objects. H. 
HANEMANN (Intern. Zeiisch. Metallographie, 1913, 4, 248—256).—An 
ancient Celtic tool from Steinsburg, near Rémhild, consists mainly 
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of ferrite and pearlite with slag inclusions, and has been prepared 
by fusion. The point, however, consists of martensite, and has 
been hardened in water without subsequent tempering. This is 
evidence of the great stability of martensite at the ordinary tem. 
perature. An axe from the same neighbourhood consists of soft, 
almost carbonless iron. A Greek faun, dating from the beginning 
of the Christian era, consists of cast iron containing phosphorus, 
A Roman discus consists of wrought iron. C. H. D. 


Electrolytic Method for the Prevention of the Corrosion 
of Iron and Steel. Joun K. Ciement and L. V. Wa ker (J, 
Ind. Eng. Chem., 1913, 5, 361—366).—Results of experiments 
carried out by the authors show that the corrosion of iron immersed 
in sulphuric acid may be prevented by the application of a counter 
#.M.F.; the density of the current required depends on various 
factors, the more important being acid concentration, amount of 
dissolved oxygen, and degree of circulation of the electrolyte. The 
influence of these factors has been investigated, and curves are 
given showing the current density necessary under various condi- 
tions. The current density required can be calculated approxi- 
mately from the loss in weight of the unprotected metal under 
given conditions. W. P. 8. 


A New Chemical Cause for the Rusting of Iron. WiHeE.y 
Vauset (Chem. Zeit., 1913, 37, 693—694).—-Although nitrates are 
known to accelerate the action of water on iron, the phenomenon 
does not appear to have been systematically examined. 

Ammonium nitrate is the most effective of this class of salt in 
attacking iron, and it is very generally present in common water 
in contact with iron, for this metal will reduce a portion of the 
dissolved nitrates to ammonia; the same process, namely, the reduc- 
tion of the nitrate radicle to ammonia, occurs in the action of 
ammonium nitrate on iron, the latter undergoing oxidation. The 
rusting is assisted by the increased activity of oxygen at the 
attacked spot, and also by the action of the water itself, which, it 
is stated, in the presence of ammonium nitrate will act on iron, 
forming iron oxide and hydrogen, especially if the temperature is 
slightly raised. Under ordinary conditions the reduction of nitrate 
to ammonia by iron occurs without any appreciable formation of 
nitrite (compare Droste, Chem. Zeit., 1912, 36, 678). 

As has already been shown (Bonnema, Chem. Zeit., 1903, 27, 
148, 825), ferrous oxide and hydroxide in contact with air give rise 
to a certain amount of nitrite. If, as is quite possible, nitrate is 
produced in the same manner, it is clear that for the rusting of 
iron only a minimal quantity of an ammonium salt need be present, 
for the ammonium nitrate could then be easily formed. 

Ammonium nitrite and nitrites of the alkali metals are almost 
without any action on iron, as also is ammonium nitrate in alkaline 
solution. Nitrates of the alkali metals are not nearly so active as 
ammonium nitrate. The action of the last salt gives rise to ferrous 
and ferric hydroxides, and also to a certain amount of dissolved 
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iron, apparently in the form of a complex ion, as the usual reagents 
do not affect the solution. dD. ¥. FZ. 


Copper in Steel. The Influence on Corrosion. D. M. Buck 
(J. Ind. Eng. Chem., 1913, 5, 447—452).—The steels used were two 
basic open hearth steels, containing respectively: C, 0°10; Mn, 0°34; 
8, 0°034; P, 0°019; and C, 0°13; Mn, 0°45; S, 0°036; P, 0°042; and 
one Bessemer steel containing C, 0°08; Mn, 0°46; 8, 0°070; P, 0°092. 
The amount of copper added was sufficient to give a copper content 
of either about 0°15 or 0°25%. The steels with and without copper 
were put through the same mill operations, and were finally 
obtained as corrugated strips, which were tested for atmospheric 
corrosion at three different stations: (1) in the Pennsylvania Coke 
regions, where the air contains notable amounts of sulphurous and 
sulphuric acids, etc. ; (2) on the sea coast; (3) in the country. The 
strips were put on open sheds and exposed to the atmosphere on all 
sides, the time of the test lasting for several months; observations 
were made from time to time. 

Full details are given with respect to each test piece. As a 
general result it may be considered as proved that copper has a 
very beneficial effect in retarding corrosion; the copper-containing 
steels resist the atmosphere from one and a-half to two times as 
well as normal steels without copper, and there is little or no 
difference in the average between a copper content of 0°15 and 0°30. 
Accelerated acid tests gave similar results, but it should be pointed 
out that in some cases the results of the acid tests are directly 
opposite to the results of the atmospheric tests. 3. &, %. 


Influence of Various Elements on the Corrodibility of Iron. 
Cuartes F, Burcess and James Aston (J. Jind. Eng. Chem., 1913, 5, 
458—462).—Electrolytic iron, alloyed with various other elements, 
was used; the test samples were submitted both to acid (20% sul- 
phurice acid for one hour) and atmospheric corrosion, in the latter 
case for a period of 162 days. 

Electrolytic iron showed no special resistance to corrosion, in 
contradiction to the commonly accepted view that a close approach 
to purity would indicate a high resistance to acid attack. The other 
alloys behaved as follows, the added metal being printed in italics: 
Aluminium, 0°067—1°33%. No particular effect. Arsenite, 
0'29—3'56%. Fair resistance to acid attack, which resistance falls 
off appreciably with increase in arsenic content. Atmospheric 
corrosion about the same as for electrolytic iron. Cobalt, 
1°04—5°05%. Resistance to acid not particularly striking, but falls 
off appreciably with increasing cobalt content; the same general 
effect occurs in the atmospheric tests. Effect is not nearly so good 
as with nickel. Copper, 0°089—7:05%. A marked decrease in 
corrosion (compare preceding abstract). Lead, 0°061%. Atmospheric 
corrosion decreased by one-half, but acid corrosion the same. Man- 
ganese, 0°50—10°42%. No particular effect, and results inconsis- 
tent. Nickel, 0°27—75-06%. Good effect, there being a general 
tendency for increased resistance with increasing content of nickel. 
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Selenium, 0°017%. Acid resistance very low, and atmospheric 
corrosion high. Stlicon, 0°23—2°82%. Corrosion generally high. 
Silver, 0°'28—0°69%. Behaviour similar to electrolytic iron. Tin 
0°28—1°56%. Resistance to acid is good with small tin content, but 
diminishes as percentage of tin increases. Atmospheric tests give no 
particular result. Z'wngsten, 0'40—23'86%. Tests are very good, 
but irregular. Markedly decreased corrosion is obtained only after 
high tungsten addition. 

There does not seem to be any quantitative relation between acid 
and atmospheric corrosion. Z. 6. P. 


Iron and Nitrogen. Joun H. Anprew (J. Jron Steel Inst., 1912, 
86, 210—235).—A special form of carbon tube electric furnace is 
used, in which pressures up to 1000 atmospheres may be obtained. 
Iron is melted in magnesia crucibles, the temperature being deter- 
mined by means of an optical pyrometer, sighted through a glass 
window. The iron absorbs small quantities of nitrogen when 
melted under a high pressure of the gas. The absorption of 0°3% 
of nitrogen entirely suppresses the critical points of pure iron, and 
this nitrogen is only removed by prolonged heating in a vacuum. 
With steel containing 0°6% of carbon, the absorption of 0°25% of 
nitrogen lowers the Ar, point. Hydrogen has no effect on the 
critical points of steel when introduced into the liquid metal under 


pressure. C. H. D. 


The Separation of Graphite in Alloys of Iron and Silicon. 
Georces Cuarpy and AnpRE Cornu (Compt. rend., 1913, 156, 
1616—1618).—In alloys of iron and silicon containing but little 
carbon, the carbon is entirely precipitated as graphite by annealing, 
provided that the silicon content is above 3°5% and that the anneal- 
ing is carried out at a temperature above 750° and below a certain 
limit temperature, which is a function of the total carbon in the 
alloy. The bottom limit of this temperature range is lowered and 
the top limit raised as the percentage of silicon increases, and the 
top limit is raised when the percentage of carbon increases. W. G. 


The Gases Evolved on Heating Steel to its Melting Point in 
a Vacuum. G. Westey Austin (J. Jron Steel Inst., 1912, 86, 
236—241).—The iron or steel is used in the form of a cylindrical 
test-bar, and is enclosed in a gas-tight insulated steel tube and 
heated by means of an alternating current. The gas is pumped 
off and analysed. In steels the quantity of gas evolved increases 
with the carbon content. Cast iron contains a smaller quantity of 
gas, and the proportion of carbon monoxide is smaller. C. H. D. 


New Method of Revealing Segregation in Steel Ingots. Sr 
Rosext Haprietp (./. Jron Steel /nst., 1912, 86, 40 —47).—Segregation 
in trial ingots of steel may be recognised by adding some molten 
copper when partial solidification has taken place. The copper 
remaining liquid longer than the steel is drawn into any cavities 
which are formed, and is detected by its colour when the solid ingot 
is cut through. C. H. D. 
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The Transformation [Points and the Structure o1j Nickel- 
chrome steels. Lion Guitter (Compt. rend., 1913, 156, 
1774—1776. Compare A., 1903, ii, 650; 1904, ii, 739).—A study of 
the influence of chromium on the transformation points of nickel 
steels. The metallographic examination of various alloys shows 
that for the same content in carbon and chromium a perlitic steel 
containing nickel possesses a marked tendency for the eutectoid 
structure ; thus a steel containing 0°25% C, 2°40% Ni, and 0°66% Cr 
has the appearance of an ordinary steel containing 0°75% C, whilst 
one containing 0°30% C and 0°78% Cr corresponds to an ordinary 
steel containing 0°35% C. The addition of chromium to a nickel 
steel acts differently according to the nickel and carbon content 
of the alloy. Whilst 0°6% Cr does not lower the transformation 
points of steels containing 2°5 to 3°4% Ni and 0°08 to 0°25% C, an 
addition of 1°2% Cr produces a marked effect on steels containing 
4 to 6°25% Ni, increasing the hysteresis very considerably. W. G. 


Ammonium Ferrous Sulphate and its  Alkali-metal 
Isomorphs. AtrreD EK. H. Turron (Proc. Roy. Soc., 1913, A, 88, 
361—387).—A full crystallographic investigation of ammonium 
ferrous sulphate. The principal conclusion arrived at, which 
further confirms the deductions from the previous investigations 
of the zinc and magnesium groups of double sulphates and selenates, 
and those from the study of the magnesium group of double 
chromates, is the following: The ammonium salts are truly iso- 
morphous with the potassium, rubidium, and cesium salts of the 
large monoclinic series of salts having the general formula 
R,M{(8,Se,Cr)O,}.,6H,O, but not eutropic with them, the three 
latter salts alone being eutropic. It is a singular fact that scarcely 
any change in structural dimensions occurs when ammonium and 
rubidium are interchanged for each other, that is, when ten atoms 
(2NH,) replace two atoms (Rb,), for they do so without appreciably 


altering the dimensions of the unit cell of the space-lattice. 
T. 8. P. 


The Instability of Ferric Silicofluoride and its Spontaneous 
Transformation into AnotherjDouble ;Fluoride -of Silicon and 
Tron. ALBERT Recoura (Compt. rend., 1913, 156,-1618—1620).— 
In further confirmation of the behaviour of ferric fluoride in 
solution (compare A., 1912, ii, 353), the author finds that normal 
ferric silicofluoride cannot exist when it is prepared in solution 
either by saturating hydrofluosilicic acid with ferric hydroxide, or 
by double decomposition, since it decomposes immediately according 
to the equation : 

oe Fe, F,,38iF, = SiF, + Fe,F,,28iF,, 
the silicon fluoride liberated being decomposed by the water. On 
leaving this solution of the ferric silicofluoride to evaporate in the 
air a colourless syrup is obtained, corresponding in composition 
with Fe,F,,2SiF,,Aq. On pushing the evaporation further in a 
desiccator, the syrup slowly evolves silicon fluoride, and tends to 
become transformed into hydrated ferric fluoride. 

40—2 
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Chromium silicofluoride undergoes a similar decomposition jy 
aqueous solution. 


Univalent Nickel Compounds. I. Irato Bettuccr and 
R. Corenu (Atti R. Accad. Lincei, 1913, |v], 22, i, 603—608),— 
The present paper deals chiefly with the work of Moore (A., 1894, 
i, 102; 1895, ii, 168), who by reducing potassium nickelocyanide 
obtained a red solution, which, he considered, contained a nickel 
compound of the type Ni,X,. The authors find that Moore's 
method of analysis (depending on the reduction of ammoniacal 
silver nitrate) is not sufficiently accurate to support his conclusions, 


R. V. §. 


Chromous Compounds which are Stable in the Air, 
WitHeELo Travuse and W. Passarce (Ber., 1913, 46, 1505—1508),— 
The authors have found that chromous salts form stable double 
compounds with hydrazine or hydrazine salts. They may be 
exposed to the air for days without changing their properties; 
in fact, some of them are stable when suspended in water and 
exposed to the air. Their stability depends probably on their 
slight solubility in water and also on the reducing properties of the 
hydrazine; if they are dissolved in acids or in ammonia, the solu- 
ticns possess the ordinary properties of solutions of chromous salts. 

The salts are of the type MCl,,2N,H, and MSO,(N,H,).H,S0,, 
where M is a bivalent metal; numerous salts of this type, containing 
metals other than chromium, are already known (compare Curtius 
and Schrader, A., 1895, ii, 10; Ferratini, A., 1912, 11, 345). 

The general method of preparation is from chromous acetate, 
which is suspended in air-free water covered with a layer of light 
petroleum. The acetate is dissolved by the addition of exactly the 
necessary quantity of dilute acid, and then a solution of hydrazine 
hydrate or sulphate added. The desired salt precipitates readily, 
and after being collected it is washed with water, alcohol, and ether 
and dried over sulphuric acid. 

Chromous dihydrazine chloride, CrCl,,2NjHy, is a lilac-coloured 
powder, as also is the corresponding bromide, CrBr,,2N,H,. The 
iodide, CrIy,2N,Hy,, is greyish-blue. The double salt of chromous 
and hydrazine sulphates, CrSO,,(N.H,)>H,SO,, is a sky-blue, crystal- 
line powder, which is sparingly soluble in water. T. 8. P. 


A Simple Method for the Preparation of Molybdenum and 
Tungsten Carbides. Sizcrriep Hipert and M. Ornstein (Ber, 
1913, 46, 1669—1675).—-Molybdenum and tungsten carbides can 
be obtained by heating the finely powdered metals in carbon 
monoxide or in a mixture of methane and hydrogen. Experiments 
made at different temperatures show that the limiting amount of 
carbon taken up corresponds with simple stoicheiometric proportions. 
These limits, when molybdenum is treated with carbon monoxide, 
correspond with the carbide, Mo,C, at 600° and 1000°. At 800° 
the composition varied between MoC and Mo,(C;, the relations being 
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made more complex by the effect of temperature on the equilibrium 
900 = C+CO,, and on the velocity of reaction. . 

At 1000° tungsten gives the carbide W.C, in carbon monoxide, 
and the carbide WC in a mixture of methane and hydrogen (1:1) 
at 800°. The hydrogen is admixed with the methane in order to 
suppress the dissociation: CH, = C+2H,. 

The carbides are also formed when the trioxides of the metals are 
used instead of the metals. T. 8. P. 


The Constitution of the Paramolybdates and the Para- 
tungstates. HrppotyrE Copaux (Compt. rend., 1913, 156, 
1771—1774).—The author suggests that the constitution of the 
paramolybdates should be represented by the formula 

M*,{ Mo(Mo,0,);03], 
where M!? is a univalent metal, and that they are thus derived from 
an orthomolybdic acid, H,MoO,, by the substitution of Mo,O, for 
each of three oxygen atoms. Similarly, complex salts, such as 
sodium molybdoaluminate and molybdoperiodate, would be repre- 
sented by Na,Al(Mo,O,), and Na;I(Mo,0,).03, corresponding with 
the orthoaluminate, Na,AlO,, and the periodate, Na-IO,. 

The paratungstates he considers as hydrotungstates, and repre- 
sents them by M,"[H(W,0,)s]. 

In support of these formule he instances their behaviour with 
respect to the absorption of ultraviolet light and dehydration on 
heat; thus the paratungstates absorb less than the metatungstates, 


but much more than the simple tungstates. Similarly, the para- 
molybdates absorb less than the silicomolybdates, but more than the 
simple molybdates or the molybdoperiodates, which are obviously 
of a complex nature. W. G. 


Crystallisation of Fusions of Tin Chloride with Potassium 
and Sodium Chlorides. G. Rack (Centr. Min., 1913. 373—379).— 
Mixtures of tin chloride (m. p. 239°) and potassium chloride (m. p. 
777°) in various proportions were fused, and the concentration- 
temperature diagram given. There are double salts, 3SnCl,,KCl 
(m. p. 208°) and SnCl,,KCl (m. p. 224°), and eutectics with 
17 mol. % KCl and 38 mol. % KCl at 201° and 180° respectively. 
The pair tin chloride and sodium chloride (m. p. 800°) yields no 
double salt, but a eutectic with 32 mol. % NaCl at 183°. 

L. J. &. 


New Method for the Preparation of Vanadium Tetra- 
chloride. A. T. Mertes (J. Amer. Chem. Soc., 1913, 35, 
671—672).—Vanadium tetrachloride can be prepared by passing 
dry chlorine over ferro-vanadium contained in a hard glass tube 
and heated by means of a combustion furnace. The reaction takes 
place thus: FeV+7Cl=FeCl,+VCl,. The vanadium chloride 
distils over, whilst the ferric chloride remains in the tube. This 
method is considered superior to any recorded previously. Vana- 
dium tetrachloride is best preserved by dissolving it in carbon 
tetrachloride. Ferric chloride is insoluble in this solvent, and hence 
vanadium chloride can be easily freed from it. E. G,. 
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The Synthetic Silicates of Bismuth. C. Nicoescu Ort (Bui, 
Sct. Acad. Roumaine, 1912-13, 1, 189—196).—Various mixtures of 
bismuth oxide and silica were melted in an electric furnace, ang 
cooling curves of the fusions taken. The products were also investi. 
gated microscopically. Mixtures of bismuth oxide and silica jn 
the following molecular proportions gave rise to compounds: 1:8 
1:3, 1:2, 2:3, 1:1, 3:2, 2:1, 3:1, and 10:1. The respective 
freezing points (points at which crystallisation commenced), and 
densities at 20°, of these compounds were as follows: 992°+47°, 
6623; 847°+1°, 8109; 873°+4°, 8657; 877—736°, 8-984. 
890—772°, 8924; 791°, 8388; 803—843°, 9°138; 822°14° 
8°897; 832°+1°, 9:136. Pure bismuth oxide melted at 825°+]0 
and had D® 8°559. z &. F. 


Action of Hypophosphite Solutions on Platinum Salts. 
Avotr Steverts [and, in part, Ernst Perers] (Zettsch. Chem. 
Ind. Kolloide, 1913, 12, 263—268).—The paper deals with the 
investigation of the action of sodium hypophosphite on very 
dilute solutions of potassium platinochloride. It is shown that 
the course of the reaction varies with the molecular ratio of the 
reacting substances. If the hypophosphite is added in great 
excess (120NaH,PO, : 1K,PtCl,), then on warming light brown 
or yellow stable solutions are formed, which may be evaporated to 
dryness without decomposition, and do not show the usual platinum 
reactions. These solutions are shown by ultra-microscopic exam- 
ination to be solutions of crystalloids. On warming, the yellow 
solutions give rise to a vigorous evolution of hydrogen, and it is 
probable that the solution contains a complex compound of platinous 
chloride and sodium hypophosphite. The smaller the molecular 
relationship between the reacting substances the darker the solution 
on warming ; if the ratio lies between 20:1 and 40:1 a dark brown 
solution is obtained, which is not sensitive to the addition of elec- 
trolytes, and slowly deposits a precipitate and becomes colourless. 
This solution also gives a vigorous evolution of hydrogen on warm- 
ing. Similar dark brown solutions can be obtained by substituting 
sodium phosphite for the hypophosphite. These solutions liberated 
hydrogen on warming, but much more slowly than solutions con- 
taining hypophosphite. The reddish-brown solutions can be 
rendered stable by the addition of gelatin or gum arabic, and then 
show similarities, particularly in respect of their absorption spectra, 
to the “red platinum ” obtained by L. Wéhler (A., 1910, ii, 1075). 
The evolution of hydrogen is to be represented by the reaction 
Na,HPO, + H,O=Na,HPO, + H,, which is catalysed by the bivalent 
platinum compound. If the molecular ratio of the reacting sub- 
stances is made 1:1, then even in extremely dilute solutions greyish- 
brown to brown liquids are obtained, which are of themselves stable 
but very sensitive to the addition of electrolytes which produce very 
rapidly dark-coloured precipitates. These solutions are similar to 
the black solutions of platinum sols produced by Bredig’s method. 
They act catalytically on hydrogen peroxide and on electrolytic 4 
at the ordinary temperature with fair rapidity. They are shown by 
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optical means to be platinum sols of high dispersity. On the 
addition of an electrolyte the Tyndall cone becomes visible, and 
particles are visible in the ultra-microscope showing rapid move- 
ment. Chloroplatinic acid and potassium platinichloride are not 
suitable for the preparation of platinum sols, because at an equal 
dilution they either do not react at all or only very slowly with 
sodium hypophosphite. - A 
The Anhydrous Platinum MHaloids, PtCl, and PtBr,. 
ALEXANDER GutTBIER and Fr. Hetnricn (Zeitsch. anorg. Chem., 
1913, 81, 278—384). [With L. von Mixxer and J. Lizsers.|— 
Anhydrous platinic chloride is most conveniently prepared by 
heating hydrogen platinichloride in a stream of dry chlorine in 
an apparatus containing diphenylamine. The product is irregularly 
crystalline, and not very hygroscopic, but absorbs water slowly. 
[With M. Buumer.]—Platinic bromide has not been obtained in 
a pure condition. Hydrogen platinibromide is obtained by heating 
platinum sponge with bromine and concentrated hydrobromic acid 
ina sealed tube at 180°, but dissociation into platinous bromide 
and bromine always takes place during drying to an extent which 
depends on the temperature. C. H. D. 


The Stability Regions of the Four Anhydrous Platinum 
Chlorides; the Volatility of the Metal in Gaseous Chlorine 
and the Preparation of Oxygen-free Chlorine. LorHar W6HLER 
and S. SrreicHer (Ber., 1913, 46, 1591—1597).—The temperatures 
of decomposition or formation, in an atmosphere of chlorine under 
normal pressure, were found to be as follows: For platinum tetra- 
chloride, 370°; at 374° it lost some chlorine, to absorb it again 
at 364°. The three corresponding temperatures for the trichloride 
were 435°, 440°, and 430°. The decomposition temperature of 
platinum dichloride is 582°. 

Evidence was obtained for the existence of a yellowish-green 
platinum monochloride, PtCl, which, however, is stable only over 
1—2° between 581° and 583°. 

The molecular heats of formation in Calories of the chlorides 
from chlorine and the next lower chloride are calculated to be: 
PtCl, 16°10; PtCl,, 16°08; PtCl,, 13°1; and PtCl,, 11°77. The 
valency isobars of the chlorides of both iridium and platinum do 
not show any regularities in their relations with each other. 

Investigation of the volatility of both iridium and platinum in 
acurrent of chlorine showed the formation and volatilisation of 
exothermic chlorides in the gaseous phase at temperatures above 
those in which the solid phase could exist. 

Oxygen-free chlorine cannot be obtained from potassium per- 
manganate and hydrochloric acid (Wedekind, P., 1909, 25, 59); 
it is necessary to use hydrated manganese dioxide in place of the 
permanganate. a 

The Action of Complex-forming Acids or their Salts on 
Platinum Ammonia Compounds I. Reactions with Potassium 
Xanthate. Lupwic RampBera (Ber, 1913, 46, 1696—1700).— 
Certain acids, especially those containing sulphur, react with 
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platinum ammonias, ammonium salts being eliminated and salts 
formed which must be classed as internal complex salts. The 
reaction takes place according to the scheme: Pt(NH;).X,+2HA-~ 
PtA,+2NH,X, and goes especially readily with the cis-platinous 
ammonias. 

By the action of potassium xanthate (2 mols.) on cis-dinitrato. 
diammineplatinum, platinous xanthate, Pt(S-CS-OEt), (compare 
A., 1906, i, 791), results, together with considerable quantities of 
a brown, amorphous powder containing nitrogen. If the ammonia 
which is eliminated during the reaction is fixed with acetic acid, 
the yield of platinous xanthate is considerably increased. A similar 
reaction takes place with cis-dichlorodiammineplatinum in the 
presence of acetic acid; if the molecular proportions used are 1:1, 
only half the dichloro-compound enters into reaction. When 
trans-dinitratodiammineplatinum is used, an almost quantitative 
yield of dizxanthodiammineplatinum, Pt(NHg).(S°CS8-OEt),, is 
obtained as an almost colourless, microcrystalline powder, which is 
not soluble in the ordinary solvents without decomposition. The 
fact that ammonia is not eliminated during the reaction affords 
fresh support to the idea that ammonia is more firmly bound in 
the trans- than in the cis-position. The compound loses ammonia 
slowly in a desiccator over concentrated sulphuric acid, and all the 
ammonia is eliminated on solution in glacial acetic acid, giving in 
this latter case platinous xanthate, two isomeric forms of which 
do not exist (compare A., 1910, i, 218). T. S. P. 


The Behaviour of Hydrogen towards Palladium. ALm&xANDER 
Gutsier. Hemnricn GeBaARDT, and Berta OTTenstEIN (Ber., 1913, 46, 
1453—-1457).—The authors have investigated the absorption of 
hydrogen by palladium at temperatures varying between —50° and 
+105°. The palladium was used in the form of sponge, which 
was obtained by heating ammonium palladiochloride in an oxygen- 
free stream of carbon dioxide, the temperature used being as low 
as was consistent with the expulsion of all the ammonium chloride. 
The method of measuring the absorption of hydrogen was similar 
to that used by Paal and Amberger (A., 1905, ii, 397). 

The results obtained are in agreement with those of Paal and 
Amberger, namely, that with decrease in the temperature there is 
a considerable increase in the absorption; they contradict the 
results of Hemptinne (A., 1899, ii, 228) and of Baerwald (Compi. 
rend., 1907, ii, 202). The absorption is a minimum at 20°. 

The palladium hydride obtained was pyrophoric. T. 8. P. 


The Anhydrous Chlorides of Iridium Corresponding with 
its Four Stages of Valency. LotHar Wouter and §. STREICHER 
(Ber., 1913, 46, 1577—1586).—Anhydrous iridium tetrachloride can 
be obtained from the trichloride and chlorine only at temperatures 
under 100° and under high pressures. At 60° and a pressure of 
less than 20 atmospheres it is formed within five days, using liquid 
chlorine; at 15° the chlorine pressure is less than 5 atmospheres. 
The pure substance could not be prepared. The complex H,IrCl; 
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loses hydrogen chloride only at temperatures above 100°, where 
the pressure of the chlorine is already greater than one atmosphere. 

The best method for the preparation of iridium trichloride is 
by chlorination of the metal at 600—620°; the reaction is complete 
in a few minutes. Investigation of the chlorine pressure shows 
that the trichloride can exist under a chlorine pressure of one 
atmosphere between 763° and <100°. 

The investigation of the chlorine tension of the trichloride led 
to the discovery of the conditions necessary for the isolation of 
iridium dichloride, IrCl,, and iridium monochloride, IrCl. The 
former is a brown, crystalline substance which exists between 763° 
and 773° under a chlorine pressure of one atmosphere; the latter 
exists under the same conditions between 773° and 798°, and 
forms copper-red crystals; D=10°18. Both the dichloride and 
monochloride are insoluble in bases or acids, even in concentrated 
sulphuric acid. 

The molecular heats of formation of the mono-, di-, and tri- 
chlorides from chlorine and iridium, iridium monochloride and 
dichloride respectively are calculated to be 20°55, 20°05, and 19°87 
Cals. respectively. 2. &. %. 


Measurement of the Relative Surface Energy of Iridium 
Trichloride. Loruar W6nter and §. Srreicuer (Ber., 1913, 46, 
1720—1725).—Strongly sintered iridium metal powder, which has 
been heated to 900°, gives the brown trichloride at 600° (compare 
preceding abstract). If this is reduced in hydrogen at low tem- 
peratures, and again chlorinated at 600°, the yellow trichloride is 
obtained. On further reduction and chlorination the dark green 
trichloride results. During these alternating processes the metal 
produced at the various stages becomes more and more finely 
divided, that is, more and more rich in surface energy; the same 
holds for the oxide obtained from the metal. The various tri- 
chlorides should therefore owe their colours to the varying stages 
of fineness of the particles, that is, they should be simply surface 
modifications ; this was shown to be the case by measurements of 
their absorptive power towards methylene-blue, and of their velocity 
of sedimentation. 

Measurements of their chlorine tension showed that in com- 
parison with the sintered trichloride the surface energy is 
unexpectedly great, being greater than the difference between the 
three valency stages of the chlorides. x. @ FB. 


Activation of Chlorate Solutions by Osmium. II. Karu A. 
Hormann, Oskar Enrwart, and Orro Scunerper (Ber., 1913, 46, 
46, 1657—1668).—It has been shown previously (this vol., ii, 62) 
that feebly acid or neutral solutions of the alkali chlorates readily 
act as oxidising agents in the presence of traces of osmium tetroxide. 
Further experiments have shown that the process, in all probability, 
consists in the formation of an additive compound between the 
chlorate and the osmium tetroxide, which compound then acts as 
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the oxidising agent. It cannot be due to the formation of, some 
higher osmium oxide, since osmium tetroxide does not take up 
oxygen from chlorate solutions, and the lower oxides of osmium 
take only as much oxygen from the chlorate as to give the 
tetroxide. Neither is it due to catalytic decomposition of the 
chlorate, since osmium tetroxide does not appreciably increase the 
velocity of evolution of oxygen from either solid chlorate or 
chlorate solutions. 

The formation of an additive compound is evidenced by the 
following: (1) the solubility of potassium chlorate is increased in 
a solution of osmium tetroxide; (2) the addition of osmium 
tetroxide to a solution of potassium chlorate raises the oxidation 
potential to a point which is higher than that of either of the 
components; (3) the velocity with which iodine is liberated from a 
solution of potassium iodide indicates that the concentration of 
the active substance is proportional to the product of the con- 
centrations of the osmium and chlorate. 

Chlorate is reduced directly to chloride without the intermediate 
formation of hypochlorite or chlorite; according to the authors, 
this is due to the fact that the lower oxide of osmium formed during 
the process from the additive compound is Os,0; or OsO,,0sOs, and 
this requires three oxygen atoms for the regeneration of osmium 
tetroxide. 

Comparison of the effects produced by osmium tetroxide and 
ruthenium hydroxide shows that the former is generally more 
active; also, owing to the fact that it is soluble in water and 
therefore has an unlimited surface, it does not show the poisoning 
phenomena which are generally observed with suspended particles. 

Numerous further examples of oxidations brought about by the 
presence of osmium tetroxide are given. Substances with the 
ethylene linking, which readily add on halogens or ozone, are 
attacked, but not so vigorously, in a way similar to that in which 
permanganate acts. The strongly adsorbing, amorphous charcoal 
is oxidised vigorously, whilst the chemically more active, but weakly 
adsorbing, amorphous silicon is not acted on. T. 8. P. 


Mineralogical Chemistry. 


Helium in Blue Rock-salt. Sizarriep Vaentiner (Jahrb. M., 
1913, i, Ref. 195; from Kali, 1912, 6, 1—3).—In 1200 grams of the 
blue rock-salt from Wilhelmshall at Anderbeck was found 1°5 c.c. 
helium, or 0°13 c.c. per 100 grams, whilst Strutt in 1908 found 
only 0°0233 c.c. per 100 grams in the ordinary rock-salt from 
Stassfurt. This much greater amount of helium suggests a radio- 
active origin for the blue coloration. L. J. 8. 
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Heterolite from Leadville, Colorado. Wittiam E. Forp and 
Warren M. Brapiey (Amer. J. Sci., 1913, [iv], 35, 600—604).—A 
dark brown to black mineral with radiating, mamillary structure, 
found in vugs with hemimorphite and smithsonite at a contact of 
limestone and quartzite in the Wolftone mine, is identified with 
heterolite, a species previously known only from Franklin, New 
Jersey. The lustre is submetallic, and the streak dark chocolate- 
brown. Fragments under the microscope are transparent and dark 
brown, and the fibres are birefringent with straight extinction. 
H 54—6, D 4°6. The mineral is infusible before the blowpipe; 
when heated, water, but no oxygen, is expelled. It is easily soluble 
in hydrochloric acid, with evolution of chlorine. Analysis gave: 


Zn0. MnO. oO. CaO. H,O. _ Si0,. Total. Mn,0,. 
37°56 50°34 5°99 trace 4°36 2°69 100°94 56°00 


Neglecting silica, these results agree with 4Zn0,3Mn,0;,2H,0. 
The soluble silica is, however, probably present as ad- 
mixed hemimorphite, and deducting this, the formula becomes 
2Zn0,2Mn,0;,1H,O. Schaller’s analysis (A., 1910, ii, 220) of the 
New Jersey mineral gives the same formula when the water is 
taken into account. L. J. S. 


The “Hydromagnesite” from Sasbach, Kaiserstuhl, Baden. 
Wirnetm Meicen (Jahrb. Min., 1913, i, Ref. 202; from Ber. 
oberrhein. geol. Ver., 1910, 43, 79—80).—The mineral forms hard, 
nodular, white masses in cavities in lava. Analysis gave: MgO, 
47°89; CO,, 51°88%, proving it to be pure magnesite. The water 
shown in earlier determinations is referred to admixed zeolites. 


L. J. 8. 


The So-called Hydrodolomite of Marino (Vulcano Laziale). 
Feperico Mitiosevicn (Atti R. Accad. Lincei, 1913, [v], 22, i, 
642—647).—Microscopical and chemical examination of this 
mineral shows that it is not a distinct species, but an aggregate 
of calcite and hydromagnesite. R. V. 8. 


Contact Minerals from the Crystalline Limestones of the 
Kaiserstuhl, Baden. Ricnarp Daus (Jahrb. Min., 1913, i, Ref. 
214—217; from Inaug. Diss. Freiburg i. Br., 1912, 45 pp.).—An 
average sample of 3000 grams of the koppite-bearing limestone 
from Schelingen was dissolved in dilute acetic acid, leaving a 
residue of 440 grams, containing: Magnoferrite, 5%; apatite, 5%; 
koppite, 2%; mica+serpentine, 2°8%; forsterite, 0°2%=15%. 
These minerals are each described. The green mica is barytbiotite, 
and occurs as distinct crystals. It is a mica of the second class, 
and almost optically uniaxial. The refractive indices (for sodium 
light, y=B=1°6053, a=1°5749) differ but little from those of other 
biotites, so that barium has little influence on the optical constants. 
Analysis by M. Dittrich gave I. Forsterite, D 3°18—3'25, gave 
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analysis II by Dittrich, corresponding with 25Mg,Si0,+ 
1(Fe,Mn),Si0, : 

SiOg, AlgO3, FeO, FeO. MnO. CaO. MgO. BaO. 8rO. K,0. NasO. Hy. Total, 

1.* 29°80 18°43 2°41 0°53 — 8°17 25°02 5°11 trace 5°04 0°29 4:96 99-49 

II. 38°74 1°23 1°42 2°25 1°33 1°75 5054 — — 0°39 0°15 0°37 9817 

* H,O below 110°, 0°46 ; H,O over 110°, 1:19; H,O ignition 3°31=4-96, TiO, nil, 


A monticellite-bearing limestone also occurs; this contains also 
perovskite (dysanalyte) and more rarely diopside, apatite, mag. 
netite, and mica. In a third type of limestone, gehlenite occurs. 

L. J. §. 


Magnetite from the Kaiserstuhl, Baden. Ernst Hucz 
(Jahrb. Min., 1913, i, Ref. 200; from Jnaug. Diss. Freiburg i. Br., 
1912, 47—49).—Indistinct crystals isolated from the crystalline 
limestone containing dysanalyte, from Vogtsburg, gave: 


Si0,. TiO,. Fe,03. FeO. Al,0Os. MgO. Total. 
0°34 4°70 62°39 23°24 6°80 2°59 100°06 


Deducting some magnesia and alumina as present in admixed 
mica, this analysis corresponds with: 
4¥e.0, + MgAl,0, + FeTiO, + 2Fe,0s. 
L. J. S. 


Magnoferrite from Kaiserstuhl, Baden. Ernsr Hucen (Jahrb, 
Min., 1913, i, Ref. 200; from /naug. Diss. Freiburg i. Br., 1912, 
50—53).—Analysis of material separated from the limestone of 
Schelingen gave: 


TiO,. FeO;. FeO. Al,O;, MgO. MnO. Insol. Total. 
1°31 61°95 18°72 6°57 6°74 3°40 1°10 99°79 


corresponding with: 
15Fe,0, + 6MgFe,O, + 4MgAl,O, + 3MnFe,O, + FeTiO.. 
L. J. §. 


Dysanalyte from Kaiserstuhl, Baden. Ernst Huce. (Jahrb. 
Min., 1913, i, Ref. 208—209; from Jnaug. Diss. Freiburg 7. Br., 
1912, 1—46).—Analyses (I, mean of three; II, mean of two) of 
two samples of dysanalyte from Vogtsburg gave: 


SiO, TiO,. Cb,O5. CaO. Ce,05. FeO. Al,0;. K,0. Na,O. MnO. MgO. Total, 
I. 0°29 48°31 16°12 21°63 3°32 5°35 1°25 0°39 4°20 0°02 trace 100°88 
II. 0°33 38°70 25°99 23°51 3°08 5°69 0°82 0°44 172 — —  100°28 
The corresponding formule (R=Ca,Fe,Na,,(CeO),,(A1O).) are: 
I. RCb,O, + 6RTi0O, + 14RTi,O;. 
II. RCb,O, + 4RTiO, + $RTi,O;. 
Uranium is present in traces, and the mineral is slightly radio- 
active. In one sample, Ce,0,: La,O,=2:1. The large, although 
variable, amount of columbium indicates that dysanalyte must be 


regarded as a distinct species (compare O. Hauser, A., 1908, 1i, - 
L. J. 8. 
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Minerals Hitherto Found in the Granulites of Cala 
Francese on the Island della Maddalena |Sardinia|. Domenico 
LovisaTo (Mem. R. Accad, Lincei, 1913, [v], 9, 404—436).—The author 
enumerates the minerals, thirty-two in number, which he has found 
in the granulite of this locality in addition to its essential com- 
ponents (quartz, monoclinic and triclinic felspar and mica biotite). 
Analyses have been made by Rimatori and by Manis of fourteen 
of these. R. V. 8. 


The Melting Point of Silicates. Influence of Size of Grain 
on Melting Point. Determination of the Melting Point of 
Some Silicates by Slow.Heating. Hans Leirmeier (Zeitsch. anorg. 
Chem., 1913, 81, 209—232).—Two specimens of the same mineral, 
differing only in size of grain, are heated in a platinum boat 
divided into two compartments, and examined from time to time. 
The commencement of melting may be affected to the extent of 
60—70°, whilst the temperatures of complete liquefaction do not 
differ more than 20—40°, except in the case of augite. 

Finely levigated material is tested in the same manner, heating 
very slowly, thirty-six to forty-eight hours being taken to reach 
the melting point. The following results have been obtained, the 
first temperature in each case being the beginning of melting, the 
second that of liquefaction: Adularite (St. Gothard), 1145°; 
augite (Bohemia), 1145—1150°; egirite (Langesundfjord), 
940—950°; labradorite (Kamenybrod), 1245—1250°; diopside 
(green, from Zillertal), 1260—1290°; diopside (colourless, Roten- 
kopf in Zillertal), 1295—-1320°; diopside (artificial), 1305—1320°. 
The exact determination of the melting point of natural silicates 
is almost impracticable, and the meaning of the preliminary sinter- 
ing is uncertain, although the experiments with adularite suggest 
that a mineral could be completely melted at the sintering tem- 
perature if sufficient time were allowed. C. H. D. 


Melting Phenomena of the Plagioclase Felspars. N. L. Bowen 
(Amer. J. Sct., 1913, [iv], 35, 577—599).—The following determinations 
of the melting intervals were made by the method of quenching. 
A charge, after being kept at a definite temperature for one hour, 
was suddenly chilled in mercury, and the material then examined 
under the microscope for the presence of glass or crystals. The 
pure artificially prepared materials previously examined by Day 


Temp. of Temp. of 
beginning of melting. completion of melting. 

Composition. Solidus. Liquidus. 

1550°+2° 1550°+ 2° 

1465 +4 1521 +2 

1372 +4 1490 +2 

1287 +4 1450 +2 

1205 +5 1394 +2 

1175 +8 1362 +2 

1158 +5 —_ 

— 1334 +2 

—_— 1265 +3 
1100 +10 ote 
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and Allen (A., 1906, ii, 177) were used. Mixtures richer in albite 
than Ab,An, could not be completely crystallised, and were therefore 
of no use for fixing the solidus point; in this case the natural 
crystallised felspars were employed—oligoclase, Aby7.;Anoo.;, from 
Bakersville, North Carolina, and albite, AbygAn,, from Amelia Co, 
Virginia. 

These results are plotted on a temperature-concentration diagram, 
and are confirmed by determining the composition of the liquid 
phase (the quenched glass) by means of the refractive indices, 
This diagram demonstrates the great difference in composition of 
the liquid and solid phases at any temperature, and explains why 
the composition of the crystals (zoned crystals in igneous rocks) 
continuously changes with falling temperature, becoming pro. 
gressively more acid. From theoretical considerations on the lines 
suggested by van Laar (A., 1906, ii, 422), the latent heats of 
melting are calculated as 104°2 cal. per gram for anorthite, and 
48°5 for albite. L. J. 8. 


Talc of “ Grangie Subiaschi”’ in Val Pellice (Alpi Cozie) and 
the Minerals Associated with 1t. ALrssanpro RoccatTi (Atti BR. 
Aecad. Sci. Torino, 1912-13, 48, 630—642).--In this locality three 
varieties of talc can be distinguished: (1) a compact, white sub- 
stance without included minerals, giving on analysis numbers 
pointing to the formula H,Mg,Si,0,.; (2) a greenish-white, 
laminated tale of the formula H,Mg,Si,0..; (3) minute laminz of 


tale in a calcareous matrix; this variety has a composition corre- 
sponding with the formula H,Mg,Si,0,). The associated minerals 
include an actinolite, sp. gr. 3°01, having a composition correspond- 
ing with the formula 3(Mg,Fe)SiO,,CaSiO;, pyrites, limonite, 
and a garnet having a composition required by the formula 
3CaO,(Al,Fe),03,3Si0,. Nodules (sometimes of large size), con- 
sisting chiefly of hyaline quartz, are also found included in the tale. 


R. V. S$. 


The Acidulo-alkaline Water of Uliveto. New Analyses and 
Physico-chemical Researches. RarragrLe Nasini, Luier Marino, 
Fernanpo AGENo and C. Poriezza (Gazzetta, 1913, 43, i, 321—353). 
—This paper gives a detailed account of the composition and 
properties of this water. The gases dissolved in 1 litre at 27°6° 
comprise carbon dioxide, 769°12 c.c.; oxygen, 0°33 c.c.; nitrogen 
and rare gases, 16°81 c.c. The total solids of 1 litre of the water 
amount to 2°4400 grams (dried at 105°) or 2°3800 grams (dried at 
180°). The composition of the residue (expressed as metallic and 
acid radicles) is Na 0°35331, Li 0°00066, Ca 0°43436, Mg 0°03900, 
Cl 0°36075, SO, 0°44868, CO, 0°62475, (P,O;,Fe,0;,A1,0,) 0°00466, 
SiO, 0°02036 ; total, 2°28653. The waters are notably radioactive, 
the activity being chiefly due to radium emanation. The gas 
obtainable from the water contains much helium. R. V. S. 
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Analytical Chemistry. 


A Compact, Accurate Burette for Use in Nitrogen Work or 
Whenever Many Measurements of Standard are Necessary. 
Frank C. Gepuart (J. Ind. Eng. Chem., 1913, 5, 490).—The burette 
consists of three bulbs of such capacity that the marks on the 
narrow portion of the burette beneath them read, respectively, 
25, 15, and 10 c.c., reading from the top. It is connected to the 
stock of standard solution by a side-tube opening beneath the lowest 
graduation. 7 = ee 


Extraction Apparatus. WattHer Friese (Pharm. Zenir.-h., 
1913, 54, 541—-542).—The substance to be extracted is placed 
in a cylindrical vessel supported in a wider tube; the top of the 
latter is connected with a reflux apparatus, whilst its lower end 
is contracted so as to form a tube which passes through the cork 
of the extraction flask. The solvent falls from the condenser into 
a small funnel tube which reaches to the bottom of the cylindrical 
vessel; the solvent continuously rises in the latter, flows over the 
upper edge, and returns to the extraction flask. W. P. S. 


Juice of the Blueberry as an Indicator. G. N. Watson (Amer. 
J. Pharm., 1913, 85, 246—247).—Blueberry juice when carefully 
neutralised imparts an olive-green colour to alkaline and a rose 
colour to acid solutions. The author states it may be used in 
volumetric analysis instead of cochineal or litmus. Like the latter, 
it is sensitive to carbon dioxide, which, if present, should therefore 
be removed by boiling. L. pE K. 


An Electric Desiccator for the Analysis of India Rubber and 
Other Organic Compounds. L. J. D. Hay (J. Ind. Eng. Chem., 
1913, 5, 489—490).—The desiccator possesses a side-tube connecting 
with a manometer and vacuum pump, and also an opening in the 
top, through which passes a thermometer. A resistance is inside 
the desiccator, and is connected with a lamp rheostat, so arranged 
that any temperature from 45—175° can be obtained. The pro- 
cedure in drying rubber is as follows: After being placed in the 
desiccator the latter is exhausted and heated to about 60°, the 
current being left on for an hour. If the pressure at any time rises 
to more than 75 mm. the desiccator is again exhausted. At the 
end of the hour the desiccator is allowed to cool and air admitted. 
This procedure is repeated until the weight of the rubber is 
constant. The process takes four to five hours as compared with 
about two hundred hours by the ordinary method. T. 8. P. 


Assay of Bleaching-powder or Hypochlorites. F. Duck.uiEz 
(Bull. Soc. chim., 1913, [iv], 13, 494—497).—The method proposed by 
Hanriot and subsequently investigated by Blattner for the assay of 


i. 616 ABSTRACTS OF CHEMICAL PAPERS. 


bleaching agents yielding chlorine has been reexamined. The 
method depends on the measurement of the oxygen liberated when 
nickel or cobalt oxide is placed in contact with a hypochlorite. The 
liberation of oxygen is very slow at 20°, but becomes rapid at 45°, 
Ths author suggests the use of cobalt chloride in presence of alkalj 
as a catalyst, and describes an apparatus for carrying out the 
estimation. The results quoted indicate that the process is rapid 
and accurate. T. A. H. 


Colour Reactions of Chlorates. M. Emmanuet Pozzi-Escor 
(Bull. Soc. chim., 1913, [iv], 13, 498—49y).—1n connexion with the 
colour reaction for chlorates described by Pieraerts (this vol., ii, 
238) the author points out that the sensibility is greatly increased 
by using sulphuric acid in place of hydrochloric acid, and that 
the substitution of benzidine for aniline results in the production of 
an orange-yellow coloration, which forms a still more sensitive test. 
Further, in presence of sulphuric acid aniline gives a blue coloration 
with chlorates and reddish-brown with nitrates or iodates. Benzi- 
dine, however, gives the same coloration with all three kinds of 
salts. Directions for applying the test are given. T. A. H. 


Fluorine in Reagents, P. Carues (Bull. Soc. chim., 1913, [iv], 
18, 553—556).—-Methods of detecting fluorine in, and of eliminat- 
ing it from, a number of common reagents are described. Sulphuric 
and hydrochloric acids are usually free from fluorine, but nitric 


acid almost always contains it, as does also potassium nitrate. 
Barium hydroxide of commerce always contains insoluble fluorides, 
so that clear solutions are generally free from fluorine, and this is 
also the case with barium acetate. Sodium hydrogen carbonate and 
the corresponding potassium salt are rarely free from fluorine, and 
ammonium carbonate always contains it. Crystallised acetic acid 


carefully freed from the mother liquor is free from fluorine. 
T. A. H. 


Use of Sodium Potassium Tartrate in the Estimation of 
Oxygen in Water. J. J. van Ecx (Chem. Weekblad, 1913, 10, 
455—464).—A summary of previous work on the use of sodium 
potassium tartrate in the estimation of oxygen in water, and a 
discussion of the cause of the low values obtained with certain 
types of salt solution, and of the lack of definiteness in the end-point 
of the reaction. A. J. W. 


Estimation of Sulphur in Illuminating Gas. R. 8. McBriwe 
and E. R. Weaver (J. Ind. Eng. Chem., 1913, 5, 474—-476).—A 
comparison of the referee’s, Hinman-Jenkins, and Elliott apparatus 
for the estimation of sulphur in gas showed that any one of these 
apparatus is capable of giving satisfactory results when due 
precautions are taken. 

The referee’s apparatus is the ordinary one used in such tests. 
The Elliott apparatus is essentially the same, the principal differ- 
ence being the use of two condensing cylinders through which the 


ANALYTICAL CHEMISTRY. ll. 617 


ases pass successively. The Hinman-Jenkins apparatus differs 
from the referee’s greatly in form, but in principle only in the use 
of concentrated ammonium hydroxide instead of ammonium 
carbonate as a source of ammonia. z. & F. 


Rapid Estimation of Sulphur in Pyrites Cinder. A. B. Conner 
(J. Ind. Eng. Chem., 1913, 5, 399—401).—The method described by 
Nitchie (A., 1912, ii, 682) was found to be trustworthy. W. P. 8. 


Apparatus for the Precipitation of Barium Sulphate under 
Varying Conditions. H. G. Smitu (J. /nd. Eny. Chem., 1913, 5, 
416—417).—The solution containing the sulphate is heated to 
boiling in a beaker, and a bent test-tube containing barium chloride 
is placed in the beaker during this period. The test-tube has a 
capillary opening in its side near the upper end, and when the 
solution boils, the test-tube is placed across the top of the beaker 
so that the hot barium chloride solution flows slowly through the 
capillary into the solution in the beaker. W. P. 8. 


Estimation of Sulphate in Ammonium Sulphate Solution, 
with Special Reference to the Testing of Illuminating Gas. 
R. 8. McBripe and E,. R. Weaver (J. Jnd. Lng. Chem. 1913, 5, 
469—474).—The authors have tested the various methods for the 
estimation of sulphate in solutions such as are obtained in the 
estimation of sulphur in coal gas, that is, which may contain 
ammonium carbonate and silica (dissolved from the glass). For 
ordinary purposes an accuracy of 2—3% is ample. 

For accurate work the gravimetric methods, using the precautions 
usually taken, are to be preferred. For rapid work the volumetric 
and nephelometric. methods are useful. ‘The volumetric method 
tested was very similar to that of Holliger (A., 1910, ii, 239), and 
is as follows: 300 c.c. of the sample are acidified with 10 c.c. of 
hydrochloric acid (1:1), the solution is heated to boiling, and then 
1) cc. of barium chloride sojution (50 grams per litre) added. 
After boiling for five minutes 15 c.c. of potassium dichromate 
solution (30°5 grams per litre) and a few drops of a dilute solution 
of ferric chloride are added, after which precipitation is brought 
about by excess of ammonium hydroxide. After boiling for five 
minutes, the precipitate is collected, well washed, and the chromate 
in the filtrate estimated iodometrically. A blank estimation is 
necessary. 

In the turbidimetric method the neutralised solution of the 
sulphate is precipitated at_25—30° with barium chloride, and the 
turbid liquid poured into a graduated glass cylinder until the 
filament of an electric lamp placed below just cannot be seen. By 
comparison with results obtained with solutions of known strength, 
the percentage of sulphate can then be estimated. T. &. &. 


Estimation of Polythionate in Presence of Thiosulphate and 
Free Sulphur Dioxide. WatrTHer Feip (Zeitsch. angew. Chem., 
1913, 26, 286—288).—The process is as follows: The sulphur 
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dioxide and thiosulphate are titrated with iodine. The resulting 
free acid is titrated with sodium hydroxide after adding ammoniun 
chloride and methyl orange. Half of the alkali consumed equals the 
iodine taken up by sulphur dioxide ; the remaining iodine represents 
the thiosulphate. Another part of the solution is now shaken for 
half an hour with an emulsion of manganous sulphide, made up to a 
definite bulk and filtered. An aliquot part of the filtrate is boiled 
with excess of mercuric chloride solution, ammonium chloride js 
added, and the acidity liberated is titrated with sodium hydroxide 
and methyl-orange. The acidity which represents the sulphur 
dioxide and thiosulphate is deducted from the total acid; the 
balance represents the 8,0, (polythionate). 

The emulsion is prepared as follows: 600 c.c. of a normal solution 
of manganous sulphate are heated to 60°, and a rapid stream of 
hydrogen sulphide is passed; a few drops of aqueous potassium 
hydroxide are added, and the liquid is filtered. After again heating 
at 60° a rapid stream of the gas is passed while adding drop by 
drop a solution of potassium hydroxide (about 50 grams) so as to 
precipitate about 80—85% of the manganese present. After expell- 
ing the excess of hydrogen sulphide by heating in a water-bath at 
80°, the mixture is ready for use. L. pve K. 


Estimation of Ammonia by the Formaldebyde Method and 
of Formaldehyde by means of Ammonia. M. Emmanue. Pozzi- 
Escot (Ann. Chim. anal., 1913, 18, 193—194).—The author points 
out that the formaldehyde method described by Gaillot (this vol., 
ii, 240) for the estimation of ammonia is not new, and that it is, 
moreover, less trustworthy than the ordinary distillation method. 
The converse reaction may, however, be used for the estimation 
of formaldehyde if the influence of the ammonium salts is taken 
into consideration (compare A., 1908, ii, 320). W. P. S. 


The Application of Folin’s Method for the Estimation of 
Ammonia to Fertilisers. Orro FoLin and Atrrep W. Bosworts 
(J. Ind. Eng. Chem., 1913, 5, 485).—Two grams of the fertiliser 
are placed in a 100 c.c. graduated flask, about 50 c.c. of water 
added, and then 25 c.c. of approximately normal hydrochloric acid. 
After making up to 100 c.c. the contents of the flask are well 
shaken, and again after a few minutes. When the heaviest undis- 
solved particles have settled, 5 c.c. of the supernatant liquid are 
transferred to the tube of the Folin apparatus (compare A., 1903, 
ii, 239), and the ammonia estimated according to Folin’s method 
(compare Folin and Farmer, A., 1912, ii, 702). T. 8. P. 


Estimation of Hydroxylamine. Erwin Rupp and H. MAper 
(Arch. Pharm., 1913, 251, 295—300).—Meyeringh’s method for the 
estimation of hydroxylamine, which involves oxidation by iodine 
in presence of magnesia or sodium phosphate and titration of the 
excess of iodine, is shown to be subject to two errors: (1) that the 
sodium phosphate or magnesia used may convert some of the iodine 
into iodide or hypoiodite, and (2) that the nitrous oxide formed 
may be in part oxidised by the iodine, and thus use up some of 
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the reagent. Actual trials showed that very different quantities 
of iodine are needed, depending (a) on the nature and quantity of 
the material employed to absorb the hydriodic acid formed in the 
reaction, and (0) on the time during which the reaction mixture is 
allowed to stand. 

Titration by means of sodium hypobromite is suggested. Ten 
grams of sodium hydroxide are dissolved in water, 15 grams of 
bromine added, and the solution made up to 1000 c.c. The strength 
of this solution is then determined by diluting 20 c.c. with 50 c.c. 
of water, adding 1 gram of potassium iodide and 20 c.c. of dilute 
hydrochloric acid, and titrating with 1 /10-sodium thiosulphate. 
For estimating hydroxylamine, 20 c.c. of the sodium hypobromite 
solution is mixed with 75 c.c. of water, and hydrochloric acid added 
drop by drop until the colour changes from yellow to the brown 
of bromine. Not more than 0°01 gram of hydroxylamine is then 
added, and the mixture, after standing five minutes, titrated with 
sodium thiosulphate solution, after the addition of potassium iodide 
and hydrochloric acid. 7. & 


Gas Analytical Estimation of Nitric Oxide and Oxygen, 
Depending on the Smooth Formation of Nitrous Acid 
Anhydride from these Gases. Gasriet Kuiinoer (#er., 1913, 46, 
1744—-1748).—The method for the estimation of nitric oxide has 
been given previously (this vol., ii, 74); that for oxygen is simply 
the reverse, and follows as a matter of course. It should be noted 


especially that the gases and stick potassium hydroxide used must 
be dry, otherwise nitrous acid is formed, which is oxidised by the 
excess of nitrogen trioxide to nitric acid. 

The nitric oxide used should be dried by passing it through 
concentrated sulphuric acid. Mercury is used as the liquid in the 
burette and potassium hydroxide pipette. 2. & FP. 


Effect of Sulphates on the Estimation of Nitrates. Water 
P. Ketiey (J. Amer. Chem. Soc., 1913, 35, 775—779).—In connexion 
with a study of the estimation of nitrates in soil extracts by the 
phenoldisulphonic acid method, Lipman and Sharp (Univ. Cal. 
Publ. in Agric. Sci., 1912, 1, 21) have stated that on evaporating 
a nitrate solution containing sodium sulphate considerable loss of 
nitrate takes place. 

It has now been found that in presence of the sulphate of 
sodium, potassium, or ammonium, loss of nitrate occurs, but that 
the sulphates of calcium and magnesium do not occasion any loss. 
It is shown that the loss is due to the presence of small quantities 
of the hydrogen sulphate, either contained in the sulphate or 
produced by slight hydrolysis. If sodium carbonate is added to 
the solution before evaporation, the loss is entirely prevented. 


E. G. 


Detection of White Phosphorus in Matches, etc. F. ScurépErR 
(Arb. K. Gesundheit, 1913, 44. Reprint, 29 pp.).—The material is 
treated with a little benzene, and a strip of filter paper 10 cm. long 
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and 3 cm. in diameter is soaked in it. This is then suspended in a 
glass tube connected to a Victor Meyer’s heating apparatus, and 
exposed to a current of air at 40—50°. Even when the benzene 
solution contains no more than 0°01 milligram of white phosphorus 
per c.c. the paper will soon become luminescent. The test must, of 
course, be carried out in a perfectly dark room. Other varieties of 
phosphorus do not give the reaction. L. pe K. 


Estimation of Phosphorus in Steels Containing Vanadium. 
Joun R, Cain and F. H. ‘Turrie (J. Washington Acad. Sei., 1913, 3, 
[9], 249).—In order to ensure a complete precipitation of the phos- 
phorus in presence of vanadium by the molybdate process and the 
formation of a pure “ yellow precipitate,” a slight excess of ferrous 
sulphate should be added, and the following conditions should be 
observed: The precipitation should take place at 15—20°, so as to 
prevent rapid oxidising action on the vanadium or the ferrous 
sulphate by the nitric acid; the partial neutralisation with 
ammonia must be made before adding the iron sulphate; otherwise 
the liquid might get too warm. If oxides of nitrogen are formed, 
these interfere with the complete precipitation of the phosphorus 
owing to re-oxidation of the vanadyl] salt. A good shaking apparatus 
should be used. L. ve K. 


Volumetric Hstimation of Hypophosphorous Acid and 
Hypophosphites. Luie: Marino and A. PeLiecrRini (Gazzetta, 1913, 
43, i, 494—497).—The methods which have been proposed for 
titrating hypophosphite solutions are not entirely satisfactory. 
Rapid and accurate estimation is, however, possible, if the oxidation 
of the hypophosphorous acid is effected by the N/5-alkaline per- 
manganate prepared as described for the estimation of selenious 
acid (Marino, A., 1910, ii, 155). The alkaline permanganate is 
added to the dilute hypophosphite solution until a permanent pink 
coloration is obtained; the liquid is then acidified with sulphuric 


acid, and the excess of permanganate is titrated in the usual way. 
R. V. 8. 


Estimation of Phosphoric Acid. Lupwicg Mossgr and 
G. Frank (Zeitsch. anal. Chem., 1913, 52, 346—349).—About 0°5 
gram of native phosphate is heated to boiling with 4—6 c.c. of 
strong sulphuric acid in a round-bottomed flask for ten to fifty 
minutes; care must be taken that the mass shall not get dry. 
When cold the mass is extracted with 30—40 c.c. of 95% alcohol, 
which completely dissolves the phosphoric acid. In order to render 
the solution more filterable, 2 c.c. of 10% alcoholic potassium 
hydroxide are added, which causes a precipitate of potassium 
sulphate. 

From the filtrate (after diluting this with an equal volume of 
water) the phosphoric acid is precipitated by adding slight excess of 
ammonia, and then, after heating to boiling, magnesium mixture. 

Manganese, if present in more than traces, interferes with the 
process. In such cases a precipitation of the phosphoric acid as the 
ammonium manganese compound is proposed, L. ve K. 
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Estimation of Water-soluble Phosphoric Acid in Ammonium 
Superphosphates. (Influence of Temperature.) Ernst Birrner 
(Chem. Zeit., 1913, 3'7, 662).—The author finds that about 0°5% 
more water-soluble phosphoric acid is found when ammonium super- 

hosphate is shaken for thirty minutes with water at a temperature 

of 18—20° than when the temperature is allowed to fall to 16° 
during the shaking operation. The solubility of the phosphate also 
increases with the fineness of the superphosphate. W. P. 8. 


Preparation of Petermann’s Solution. F. Zéuren (Chem. Zeit., 
1913, 37, 611—612).—To prevent loss of ammonia during the 
reparation of Petermann’s solution for the estimation of citrate 
soluble phosphoric acid, it is recommended that the citric acid 
solution be placed in a flask provided with a side-tube connected 
with a small flask containing a portion of the citric acid solution. 
The larger flask is closed with a rubber stopper, and the ammonia 
is added gradually through a tube passing through the stopper and 
extending beneath the surface of the solution in the flask; the 
latter is provided with a stirring apparatus, and may be cooled 
during the addition of the ammonia. When all the ammonia has 


been introduced, the contents of the smaller flask are added. 
Ww. = @ 


Effect of Ignition on the Solubility of Soil Phosphates. 
Grorce S. Fraps (J. Ind. Eng. Chem., 1913, 5, 416).—When soil is 
ignited the quantity of phosphoric acid soluble in dilute hydro- 
chloric acid is increased, although it may, or may not, be rendered 
more soluble in hot nitric acid. It may be concluded that a portion 
of the phosphoric acid, rendered soluble by ignition, is probably of 
inorganic origin. W. P. §. 


Estimation of Active Oxygen in Perborates and in Wash- 
ing Powders Containing the Same. Fravyz M. Lirrerscuetp and 
P. B. Guaerart (Chem. Zeit., 1913, 3'7, 690—691).—The available 
oxygen in perborates may be conveniently found from the loss in 
weight when 2 grams of the sample are treated with dilute (25%) 
sulphuric acid and about 2 grams of purified manganese dioxide 
in a Geissler carbon dioxide apparatus. One-half of the loss in 
weight = available oxygen. 

In applying the process to washing mediums, 20 grams of the 
sample are treated with 120 c.c. of water at 70°; dilute (25%) 
sulphuric acid is slowly added to expel carbon dioxide, and the 
whole is made up to 200 cc. One gram of kieselguhr is added, 
and the mixture well shaken and filtered. An aliquot part of the 


solution is then tested as described in the Geissler apparatus. 
L. ve K. 


New Rapid Method for the Estimation of Carbon in Iron 
and its Alloys. Ernst SzAsz (Zeitsch. angew. Chem., 1913, 26, 
281—284).—A rather complicated apparatus- is described and 
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figured for the combustion of iron and its alloys in a small volume 
of absolutely pure oxygen; the resulting carbon dioxide is then 
measured in the usual manner in a gas burette; it may also be 
collected in a weighed absorption apparatus. 

The combustion of alloys liable to cake should be carried out 
with addition of alumina; for ferromolybdenum, addition of heavy 
magnesium oxide is recommended so as to prevent volatilisation of 
molybdenum trioxide, which otherwise might cause an obstruction. 

L. ve K. 


A Vitrified Clay Combustion Tube with Tapered Outlet for 
the Estimation of Carbon in Steels, Ferro-alloys, and Graphite. 
Cares Morris Jounson (J. Jnd. Eng. Chem., 1913, 5, 488).—The 
author has found a vitrified clay combustion tube to be a more 
than satisfactory substitute for a silica tube, since it is not so 
readily affected by basic material. T. S. P. 


Estimation of Total Carbon in Soils. M. Emmanuet Pozzi- 
Escot (Bul/. Assoc. chim. Sucr. Dist., 1913, 30, 618—621).—A 
quantity of the soil, containing not more than 0°3 gram of organic 
matter, is mixed in a nickel boat with 0°1 gram of fused potassium 
dichromate and 1 gram of lead chromate, and the combustion is 
then carried out in the usual way. A large excess of oxygen must 
be employed, but the rate at which this gas js passed through the 
combustion tube must be slow. The tube should be packed with 
copper oxide (in the form of threads) for a length of at least 
350 mm., and the usual piece of copper foil may be replaced by 
silvered pumice. The carbon dioxide formed is absorbed in a 
suitable apparatus and weighed. The author criticises a method 
described recently by Grégoire (this vol., ii, 243), in which a large 
quantity of soil is heated with a relatively small quantity of copper 
oxide, and the resulting carbon dioxide absorbed in barium hydr- 
oxide solution, the latter being then decomposed and the volume 
of the liberated gas measured. W. P. S$. 


Gravimetric Estimation of Carbon Dioxide. A. DEJEANNE 
(Bull. Soe. chim., 1913, [iv], 13, 556—560*).—The method depends 
on the absorption of the carbon dioxide in an excess of a standard 
solution of barium, calcium, or strontium hydroxide. To this 
liquid, which now contains the carbonate in suspension, a known 
quantity of magnesium chloride is added. In these conditions the 
magnesium hydroxide formed is precipitated completely, carrying 
the carbonate (in suspension) with it. The quantity of barium, 
calcium, or strontium in an aliquot part of the clear mother liquor 
is then estimated as the sulphate, oxalate, or carbonate respectively. 

z : 


The Application of the Fontactoscope in the Estimation 
of the Emanation Content of Spring Waters. W. Hammer and 
Fr. Vousen (Physikal. Zeitsch., 1913, 14, 451—454).—When radio- 
active water is shaken with air in a closed fontactoscope, and 


* and Ann. Falsif., 1918, 6, 335—339. 
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the saturation current measured after different intervals of time, 
it is found that in the early stages the decay curve which is obtained 
deviates considerably from the theoretical curve. This has been 
found to be due to the liberation of the solid disintegration products 
in the process of shaking. The fine spray containing the dissolved 
solids settles after a time, and the later portion of the decay curve 
agrees with that obtained for pure radium emanation. 

For exact measurements, it is recommended that observations 
should not be made until three hours have elapsed since the active 
water was shaken up with the air enclosed in the apparatus. The 
disturbance is, however, quite small at the end of fifteen minutes, 
and for many purposes observations may be commenced after this 
shorter time interval. H. M. D. 


Estimation of the Soluble Salts in Soils by Electric Methods. 
A. Froperer-Macyarovar (Bied. Zentr., 1913, 42, 228—230; from 
Mitt deut. landw. Ges., 42, 579).—In estimating the soluble salts 
in soils it is necessary to take into account the amount of moisture 
in the soil, the temperature, the specific conductivity of the salts in 


diferent concentrations, and the structure of the soil. 
N. H. J. M. 


Control of the Purification of Boiler Feed-Water. C. BLacnEr 
(Zeitsch. angew. Chem., 1913, 26, 288).—A reply to Weissenberger 
(this vol., ii, 338). The author states that his improved dropping 


flasks are correct to 0°25 German degree. L. DE K. 


Differentiation of the Magnesium Hardness in Water, 
Especially with Regard to the Hardening of River Water 
by the Waste Liquors from Potassium Chloride Factories. 
Hermann Noun (Zetisch. angew. Chem., 1913, 26, 320—327).—The 
author gives further details of his method of differentiation of the 
magnesium hardness into carbonate and non-carbonate hardness 
(compare A., 1912, ii, 997). He has also investigated the applica- 
bility of Precht’s method (A., 1879, 1053) of determining the 
magnesium chloride content of potassium salts to the investigation 
of waters. For this purpose a known volume of water is evaporated 
to dryness, the residue dried at 110° during half an hour, cooled 
and extracted with 96% alcohol, the magnesium chloride being 
determined gravimetrically in the extract. This method differs 
from that devised by the author, in that only the magnesium 
chloride is determined in the former, whilst the total non-carbonate 
hardness due to magnesium salts is estimated in the latter. 

The author is led to the conclusion that neither method yields 
srictly accurate results, but that the figures obtained by his own 
method are the more closely in accord with the actual state of 
equilibrium of the dissolved salts. Determinations of alkalinity 
and magnesia in the concentrated water readily give results which 
are of comparative value, whilst a combination of the two methods 
allows an approximate differentiation of the non-carbonate hardness 
due to magnesia. H. W. 
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The Presence of Strontium Compounds in Blende. Epa, 
Beyne (Bull. Soc. chim. Belg., 1913, 27, 159—164).—The author 
finds that zinc blende may contain strontium in quantities y 
to 4°8% (expressed as SrO), the strontium being present probably 
in the form of carbonate. In the ordinary course of analysis the 
strontium would be precipitated with the barium and included 
with this in the final statement, thus introducing the possibility 
of a considerable error in the calculation of the sulphur which 
should not be removable by roasting. It is suggested that the 
mixed precipitate of barium and strontium sulphates should be 
treated with fusion mixture, and the barium precipitated from the 
acetic acid solution as chromate, then reprecipitated and weighed 
as sulphate; the strontium in the filtrate and washings is then 
collected as carbonate, being afterwards also reprecipitated and 
weighed as sulphate. D. F. T. 


Spelter Analysis. Enric J. Ericson (J. Jnd. Eng. Chem., 1913, 5, 
401—402).—Methods are described for the estimation of lead, iron, 
and cadmium; copper, tin, and antimony may also be separated 
when present in the spelter, and the amount of zinc is found by 
difference. The sample is treated with dilute hydrochloric acid 
for fifteen hours, and the insoluble portion separated by filtration: 
this insoluble portion is then dissolved in nitric acid, tin and 
antimony oxides are removed, and the lead is estimated in the 
filtrate by the volumetric method described previously by the 
author (A., 1904, ii, 780). Cadmium is estimated in the 
ammoniacal filtrate from the lead dioxide, by double precipitation 
as sulphide, trichloroacetic acid being employed in separating 
traces of zinc in the second precipitation (T., 1907, 91, 964). Iron 
is estimated in another portion of the sample by titration with 
permanganate. W. P. S. 


Rapid Technical Estimation of Lead Dioxide in Red Leads. 
Crsark Finzi and Ernesto Rapuzzt (Zettsch. anal. Chem., 1913. 52, 
358—367).—-The apparatus consists of a 200—250 c.c. flask fitted 
with a doubly perforated cork, through which pass a stop-cock 
funnel and an exit tube, which is connected by means of a rubber 
tube (fitted with a pinch-cock) with a nitrometer. Fully 1 gram 
of the sample is introduced into the flask, also 30—40 c.c. of water, 
and the air is expelled by boiling; a little more water is introduced 
through the funnel, and the boiling continued for a while. The 
rubber tube is then temporarily closed with the pinch-cock, and 
the flame again removed. When cooled somewhat, 20 c.c. of 
hydrazine reagent are introduced, a slight heat is applied, and 
the nitrogen evolved is collected and measured with the ordinary 
precautions. One atom of nitrogen=1 mol. of lead dioxide. The 
reagent is prepared as follows. Sufficient hydrazine sulphate to 
yield a 12% solution of hydrazine acetate is decomposed by means 
of barium acetate. The liquid is filtered, and 10% of acetic acid 
added. L. ve K. 
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Some Sensitive Copper Reactions. Detection of Copper by 
means of Dextrose. Danret Scnenk (Chem. Zentr., 1913, i, 1233; 
from Apoth.-Zeit.. 1913, 28, 137).—The reversed Fehling’s reaction 


will detect 1/20,000 gram-mol. crystallised copper sulphate in a 
litre. J. C. W. 


The Analysis of Copper Tin Alloys. Wiutitam Gemmett (J. 
Soc. Chem. Ind., 1913, 32, 581—584).—In the estimation of tin in 
a copper tin alloy by treating with nitric acid, and obtaining the 
tin directly as stannic oxide, the last-named substance is always 
yellow, due to the presence of copper and iron oxides. To avoid 
this source of error, the author dissolves two grams of the alloy 
in a mixture of 10 c.c. of nitric acid (D 1°42) with 10 cc. of 
sulphuric acid (D 1°84) and 30 c.c. of distilled water; both copper 
and tin dissolve completely, and after expelling oxides of nitrogen 
and diluting with an equal bulk of water, the copper is estimated 
by deposition on a rotating platinum electrode. The tin in the 
remaining solution can be precipitated as stannic oxide by diluting 
and boiling, or more conveniently by pouring into a cold 2% 
solution of sulphuric acid saturated with hydrogen sulphide; it 
is then dissolved in ammonium sulphide and the tin estimated 
electrolytically. 

For the estimation of lead 5—10 grams of the alloy are dissolved 
in the above acid mixture, and the solution evaporated until the 
sulphuric acid fumes; the liquid is then diluted, and the lead 
sulphate collected and weighed. Iron, nickel, and zine can be 
successively estimated in the usual manner in the solution from 
which copper and tin have been removed; the iron is precipitated 
with ammonium hydroxide, the nickel with dimethylglyoxime, and 
the zine then calculated by difference or estimated electrolytically ; 
as an alternative the iron and nickel can be precipitated together 
by sodium hydroxide and separated afterwards. DF. F 


Analysis of a Mixture of Sodium Carbonate and Copper 
Sulphate. Henri J. F. pt Vries (Zaitach. anal. Chem.. 1913, 52, 
350—357).—Two grams of the mixture (an insecticide used in 
agriculture) are dissolved in a known volume of W/5-sulphuric acid, 
the carbon dioxide is boiled off, and the liquid, when cold, diluted 
to 100 c.c. Of the filtrate, 25 c.c. are now titrated with W/10- 
sodium hydroxide, the end-point being shown by a slight separation 
of basic copper sulphate. This gives the sodium carbonate. 
Solution of phenolphthalein is now added, and the titration con- 
tinued with continuous shaking until the colour of the precipitate 
formed turns ultramarine or violet-blue. This gives the copper 
sulphate. The relation between the alkali and copper sulphate 
must be determined by a practical experiment. The analysis 
should be controlled by a determination of the carbon dioxide, 
say, by means of Scheibler’s apparatus. If this, calculated to 
sodium carbonate, should exceed the titration result, sodium 
hydrogen carbonate is present, which may be found by an easy 
caleulation and then allowed for. L. pe K. 
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Estimation of Manganese in Soils. Muinan J. Srrita (Zeitgs, 
anal. Chem., 1913, 52, 337—345).—The process is intended {or 
soils moderately rich in calcium. Fifty c.c. of a 25% hydrochloric 
acid extract (=10 grams of sample) are evaporated in a 200 cg. 
flask, with addition of 25 c.c. of fuming nitric acid, to a small 
bulk, and then further evaporated in a porcelain dish to a syrupy 
consistency ; evaporation three times in succession with 10—20 eg, 
of strong nitric acid is then recommended. Finally, the mass js 
taken up with dilute nitric acid and rinsed into a 100 c.c. flask, 
when heat is applied to effect complete solution. When cold, two 
drops of V/10-thiocyanate and, if necessary, 1 ¢.c. of V/10-iron-alun 
are added, and the red colour produced is removed by addition of 
N/10-silver nitrate. After again adding a little thiocyanate, the 
liquid is made up to the mark, shaken, and filtered. 

Twenty-five c.c. of the solution are now mixed with 17 cc. of 
strong nitric acid, cooled to 18°, and shaken for fifteen minutes with 
1—1°25 grams of bismuth peroxide. After cooling for a few 
minutes by a stream of cold water, the liquid is filtered through 
a tube, the bottom of which is a perforated porcelain plate covered 
with asbestos, and the residue is well washed. The permanganate 
formed is now estimated in the usual manner by means of 
standardised solution of hydrogen dioxide, the excess of which is 
titrated with standard permanganate. L. DE K. 


Estimation of Iron in Water. Orto Mayer (Mon. Sc7., 1913, 
$, I, 81).—A detailed description of two modifications of a method 
for the colorimetric estimation of iron in water, based on the 
action of potassium thiocyanate on ferric salts, the intensity of 
the colour obtained being compared with those of standard solutions 
of ferric thiocyanate. F. M. G. M. 


The Quantitative Separation of Iron and Chromium. 
Francois Bourion and A. DersHayes (Compt. rend., 1913, 156, 
1769—1771).—By submitting a mixture of chromic and ferric 
oxides, heated gradually from 200—650°, to the action of a slow 
current of chlorine charged with sulphur dichloride vapour, a 
mixture of the chlorides is obtained, from which the ferric chloride 
alone is extracted by cold water. This method is applicable to 
mixtures not containing more than 30% of chromic oxide. With 
more than this percentage, an equal volume of powdered ammonium 
sulphate must be added to the mixed oxides before chlorination, 
which is then conducted at first at a low temperature, finally 
heating the mixture gradually up to 650°. This method gives very 
accurate results up to 80% of chromic oxide. W. G. 


Iodometric Estimation of Free and Combined Chromic 
Oxide. Max Griécer (Zeitsch. anorg. Chem., 1913, 81, 233—242).— 
Chromites may be brought into solution by Storer’s method of 
treatment with concentrated nitric acid and potassium chlorate 
(Zeitsch. anal. Chem., 1870, 9, 71). The subsequent precipitation 
as barium chromate is unsatisfactory, and the good results obtained 
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by Pearson (ibid., 108) are due to a compensation of errors, the 
solubility of barium chromate in ammonium acetate solution being 
balanced by the retention of barium chloride by the precipitate. 

The substance containing not more than 0°3 gram of chromium 
oxide is warmed on the water-bath with 10 c.c. of nitric acid, 
D 1:4, adding one gram of potassium chlorate gradually in the 
course of an hour. The solution is then boiled for an hour to 
expel chlorine, cooled, and diluted to 250 c.c., of which 50 c.c. 
are titrated immediately, and a further 50 c.c. evaporated to 
dryness and re-dissolved before titration, as a check on the complete 
expulsion of chlorine. . | 

For the titration, 50 c.c. of dilute sulphuric acid (4%) and 
10 c.c. of potassium iodide solution (10%) are added, diluting with 
100 c.c. of water after five minutes. The final colour change, in 
presence of starch, is from pure blue to bluish-green, and is very 
sharp. Copper and iron must be removed by boiling with 
potassium hydroxide and filtering before titration. Manganese 
must be absent, and the method fails to dissolve natural chromite. 

C. H. D. 


Separation of Chromium and Manganese. W. CornELIus 
(Pharm. Zeit., 1913, 58, 427).—The metals should be first converted 
into alkali permanganate and dichromate. On warming the dilute 
solution on the water-bath with sodivm nitrite the manganese is 
completely precipitated as hydrated peroxide, which is then, after 


thorough washing with boiling water, converted by ignition over 
the blowpipe into mangano-manganic oxide. 

The filtrate containing the chromate is then acidified with hydro- 
chloric acid, when the liberated nitrous acid causes instant reduc- 
tion of the chromate. The chromium is then precipitated with 
ammonia as hydroxide, and ignited to oxide. L. DE K. 


Separation of Chromium and Manganese. W. DEDERICHs 
(Pharm. Zeit., 1913, 58, 446).—The metals present are converted into 
sulphates by evaporation with sulphuric acid and fused with sodium 
hydroxide and -a little sodium peroxide. The mass is then treated 
with hot water, and the solution heated with more sodium peroxide 
unti! the green colour has disappeared and the liquid is of a pure 
yellow colour. The precipitated hydrated manganese dioxide is 
well washed with hot water, arid finally converted by ignition into 
manganomanganic oxide. 

The chromate is estimated iodometrically as usual after acidify- 
ing the filtrate with hydrochloric acid, or may be precipitated by 
neutralising the solution with nitric acid and adding mercurous 
nitrate; on ignition the precipitate yields chromic — 

. DE K. 


The Simultaneous Estimation of Small Quantities of 
Titanium and Vanadium Colorimetrically. Joserpn W. MeLLor 
(Trans. Engl. Cer. Soc., 1913, 12, 33—35).—When dilute acidified 
solutions of titanium and of vanadium sulphates, coloured by the 
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addition of hydrogen peroxide, are measured in a Lovibond; 
tintometer, making use of the red rays, a straight line curye js 
obtained for the relation between the concentration of the titaninn 
or vanadium and the tintometer scale. A like relation is foynq 
to hold for titanium solutions to which dihydroxymaleic acig 
(Fenton, T., 1908, 93, 1064) has been added, and, moreover, the 
colour is not affected by the presence of vanadium. Knowing the 
above three relations, which must be determined for the particular 
observation trough used, it is easy to estimate the amounts of 
titanium and vanadium present in a solution. In part of the 
solution the amount of titanium is estimated after the addition of 
dihydroxymaleic acid; this amount is then allowed for in the 
measurements on the other part of the solution after the addition 
of hydrogen peroxide. 

In the analysis of a silicate the vanadium and titanium oxides 
are found with the iron and aluminium oxides in the ammonia 
precipitate. After washing, calcining, and weighing, the mass is 
fused with eight times its weight of sodium pyrophosphate, and the 
resulting cake, when cold, is treated by Gooch’s process or by the 
ether process to remove the iron. The solution is acidified with 
sulphuric acid, and the titanium and vanadium estimated as given 
above. z. & P. 


Volumetric Estimation of Gold. Victor Lenner (J. Amer. 
Chem. Soc., 1913, 35, 733—736).—Lenher (this vol., ii, 514) 
and Diemer (this vol., ii, 515) have found that sulphurous acid is 
capable of reducing auric chloride to the aurous state in presence 
of certain other salts. It is now shown that gold can be estimated 
volumetrically with ease and accuracy by any of the following 
methods. 

(1) Auric chloride is treated with excess of potassium iodide and 
the iodine liberated in accordance with the equation: 

AuCl, + 2KI= AuCl + 2KC1+I, 

is titrated with standard sulphurous acid. (2) Auric chloride is 
treated with excess of a strong solution of magnesium chloride and 
then with potassium iodide, and the iodine is titrated with 
sulphurous acid. (3) Auric chloride is treated with potassium 
bromide, and the bromine liberated according to the equation 
AuCl, +-2KBr=AuCl + 2KCl+ Br, is titrated with sulphurous acid. 
(4) Auric chloride is treated with magnesium chloride and potassium 
bromide, and the bromine is titrated with sulphurous acid (5 and 6). 
Auric chloride is treated with magnesium chloride or sodium 
chloride, and the resulting yellow solution is titrated with 
sulphurous acid until it becomes colourless. E. G. 


Chemistry Applied to Coal Mining. Jonn Harcer (./. Soe. 
Chem. Ind., 1913, 32, 460—462).—The Home Office method for the 
estimation of the composition of fire-damps gives correct results 
only when the inflammable gas present is pure methane. In some 
firedamps there appears to be no other inflammable gas, but in 
many cases the author has found large quantities of heavy hydro- 
carbons. 
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By the following method, using the Haldane apparatus, it is 

ssible to estimate the actual volume of inflammable gas without 
making any assumption as to its composition: (1) In one portion of 
the sample the carbon dioxide and oxygen are estimated and the 
yolume of residual inflammable gas plus nitrogen noted. (2) In a 
fresh portion the carbon dioxide is estimated; the inflammable 
gas is burned, the carbon dioxide formed is absorbed, and then the 
residual oxygen and the volume of residual nitrogen noted. From 
(1) the inflammable gas plus nitrogen, and (2) the nitrogen, the 
volume of inflammable gas is ascertained. This method also gives 
the amount of oxygen used, which is very important as a check on 
the other figures. 

An improved method for estimating the inflammable gas is as 
follows: The carbon dioxide and oxygen aro first estimated, and 
the residual mixture of nitrogen and inflammable gas is driven 
into the combustion pipette, which contains, instead of the simple 
platinum spiral, one covered with copper oxide. The spiral is 
heated by an electric current in the usual way, and the inflammable 
gas converted into carbon dioxide and water. The remainder of the 
procedure is as usual. 

Bog iron ore acts as a very strong catalyst for the preparation of 
inert gas free from carbon monoxide. In the presence of a small 
quantity of oxygen the combustion of the last traces of carbon 
monoxide is affected at 200° or over. A mixture of hydrogen and 
air burns at 100° when passed over bog iron ore. This ore can be 
used instead of palladium preparations in gas analysis. 

In the absence of air, carbon monoxide is burnt by copper oxide 
at temperatures below 100°; hydrogen at one or two degrees above 
100° and rapidly at 150°, whilst methane is apparently untouched 
at these temperatures. The use of copper oxide at 150° is suggested 
for removing hydrogen from methane when the latter is required 
pure, and also for estimating hydrogen in the presence of methane. 

The presence of carbon dioxide in moderate amount does not 
appear to influence the combustion of liquid, gaseous, or solid com- 
bustibles, but in certain cases, for example, with coal dust, it does 
seem to exercise a profound influence on the starting of such 
combustions. a Ge 2 


Analytical Methods for Petroleum. P.S. Saprier (J. Ind. Lng. 
Chem., 1913, 5, 393—394).—The quantity of oxygen in petroleum 
and asphalts may be estimated by burning the substance in an 
atmosphere of hydrogen and collecting and weighing the water 
produced. A silica tube is used for the combustion, the further end 
of the tube being packed with iron-wool; at the beginning of the 
operation this is heated to bright redness, and hydrogen is passed 
through the tube until the calcium chloride tube attains a constant 
weight. The portion of the combustion tube containing the sample 
is then heated whilst the current of hydrogen is. maintained. A 
U-tube packed with glass-wool is placed between the combustion 
tube and the calcium chloride tube, and serves to condense vapours 
other than that of water. A blown petroleum residuum, or so-called 
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artificial asphalt, was found to contain 3°88% of oxygen when 
analysed by this method. W.P.S. 


Distinction Between Light Petroleum and So-called 
“Pine-Benzines” (Turpentine Substitutes) by means of 
Distillation and Solubility Tests. Davip Hoipe (Chem. Zit, 
1913, 37, 610—611).—When light petroleum is distilled in ap 
Engler flask the difference in temperature at the beginning of the 
distillation, as shown by two thermometers, the bulb of one of 
which is immersed in the boiling liquid whilst the bulb of the other 
is opposite the exit tube, is usually from 30° to 40°; in the case 
of turpentine substitutes this difference is generally from 5° to 14°, 
and in a few instances amounts to 18°. A mixture of 1 vol. of light 
petroleum with 3 vols. of 96% alcohol always yields a turbid fluid, 
whilst in the case of turpentine substitutes the mixture is clear. 

W. P.S. 


Quantitative Estimation of Light Petroleum in Turpentine. 
(Miss) C. Bakker (Chem. Weekblad, 1913, 10, 420—425).—The 
adulterated sample is agitated with concentrated sulphuric acid, 
and after keeping for twenty-four hours the upper layer is agitated 
with fuming nitric acid. It is then distilled with steam, and the 
volume of the light petroleum is measured directly. A. J. W. 


The Maumene Number of Turpentine Oil. Carto Grimatpr 
and L, Prussia (Chem. Zeit., 1913, 3'7, 657).—When 20 cc. of 
turpentine oil are mixed in a vacuum jacketed vessel with 10 ce. 
of a freshly prepared mixture of 1 vol. of sulphuric acid, D 1°84, 
with 7°5 vols. of isoamyl alcohol, a rise in temperature of from 77° 
to 85°7° is observed ; the fraction of the oil boiling between 155° 
and 156° gives a similar Mauméne number. Substitutes for turpen- 
tine oil (pine oils, etc.) yield numbers which lie below 47°, whilst 


petroleum oils show practically no rise in temperature with the test. 
W. P. S. 


Estimation of Caoutchouc by Bromination. WI-Hrim 
VauBeL (Gummi Zeit., 1912, 26, 1879—1880. Compare Ksch, A, 
1911, ii, 946).—A description of a rapid method for the estimation 
of caoutchouc by direct bromination according to the equation: 

C,)H,,+ 6Br=C,,H,,Br, + 2HBr. 
The caoutchouc (2 grams) is dissolved in carbon tetrachloride, the 
solution treated with potassium bromide (5 grams) and 200 c.c. of 
dilute hydrochloric acid (1:10), followed by 40 c.c. of a standard 
solution of 2% potassium bromate; a particle of potassium iodide 1s 
added, and the iodine set free titrated in the usual “/_-¥ - 


Direct Estimation of Caoutchouc by Titration of Bromine. 
Franz Kircunor (Gummi Zeit., 1913, 27. 9).—The author discusses 
Vaubel’s method (preceding abstract) of analysing caoutchouc by 
estimating the excess of free bromine after bromination, and does 
not consider it satisfactory. F. M. G. M. 
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New Method for the Direct Estimation of Caoutchouc. 
L. G. Wesson (J. Ind. Hng. Chem. 1913, 5, 398)—Vhe method 
depends on the conversion of the caoutchouc into its nitrosite 
derivative and the estimation of the carbon in the latter, the 
quantity of caoutchouc being calculated from the amount of carbon 
found. The sample is extracted with acetone, and then dissolved 
or allowed to swell up in carbon tetrachloride; nitrous gases are 
passed through the solution to saturation, and the nitrosite formed 
is dissolved in acetone, from which it is separated by precipitation 
or evaporation. The quantity of carbon is then estimated in the 
nitrosite by combustion. W. P. 8S. 


Adapted Wiley Extractor for Caoutchouc Extractions. 
(nares P. Fox (J. Ind. Hng. Chem., 1913, 5, 417).—Iu place of the 
usual reservoir, a large glass tube may be substituted; large 
charges of thin sheet caoutchouc rolled on fabric may be inserted 
in this tube, which is fitted below the condenser within range of the 
drip of the condensed solvent. W. PB. &. 


Estimation of Nitrogen in Caoutchouc. Water Scumirz 
(Gummi Zeit., 1912, 26, 1877—1879).—The author considers the 
Kjeldahl method to be the most satisfactory for the estimation of 
nitrogen in caoutchouc. The caoutchouc (2—3 grams) is heated 
in a 300 cc. Kjeldahl flask with 45—50 c.c. of concentrated 
sulphuric acid, with the subsequent addition of copper oxide and 
potassium sulphate. The distillation of the ammonia can be 
carried out by (1) direct heating, (2) by the help of a current of 
steam, or (3) with the aid of a current of air, whilst for the 
final estimation of ammonium sulphate, potassium iodate and 
potassium iodide with subsequent titration of the freed iodine is 
suggested ; or sodium oxalate or carbonate can be employed. 

F. M. G. M. 


Estimation of Nitrogenous By-products in Raw Caoutchouc. 
ALEXANDER TscuiRcH and WatterR Scumitz (Gummi Zeit., 1912, 26, 
2079—2080. Compare Utz, A., 1912, ii, 1002).—A preliminary 
account of a method by which crude Para caoutchouc is prepared 
for the estimation of nitrogen. The caoutchouc (2°5 grams) is 
neither washed nor freed from resin, but after drying in a vacuum 
desiccator is heated at 80° with 40—60 c.c. of pentachloroethane, 
cooled, diluted with chloroform, and the solution filtered; the 
nitrogen estimations are carried out on the residue, and the 


contents of the filtrate by the Kjeldahl method. F. M. G. M. 


[Examination of Drinks and Animal Organs Suspected to 
Contain Wood Spirit.] Francesco Ouivart (Chem. Zentr., 1913, i, 
eng oy Arch. Farmacol. sperim., 1913, 15, 83—96).—See this 
vol., i, 797. 


Estimation of Methyl and Ethyl Alcohols in Mixtures 
Containing Both. Junivs Meryerrep (Chem. Zeit., 1913, 
87, 649651. Compare A., 1912, ii, 1103).—The dichromate 
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method for the estimation of methyl and ethyl alcohols yields 
trustworthy results in the case of the alcohols themselves, and also 
in mixtures of the same provided that the difference in density 
of the two alcohols is taken into account in calculating the 
respective quantities of the alcohols from the amount of dichromate 
consumed. W. PLS, 


Estimation of Glycerol in Fermented Liquids. M. Emmanuzy, 
Pozzi-Escor (Bull. Assoc. Chim. Sucr. Dist., 1913, 30, 743—749),— 
One hundred c.c. of the liquid are treated with about 2 grams of 
lead hydroxide, heated to remove alcohol and other volatile sub- 
stances, then neutralised with potassium hydroxide, and filtered; 
the filtrate and washings together should have a volume of 50 cc. 
The filtrate is now distilled under reduced pressure at a tem- 
perature of 60°, a current of steam being passed through the 
distillation flask towards the end of the distillation. The distillate 
containing the glycerol is then concentrated to a volume of about 
40 c.c., and the glycerol is estimated by the well-known dichromate 
method. W. P. 8. 


Identification of Phenol by Bromine Water. OrrTo ANsELMINO 
and A, MANDKE (Chem. Zentr., 1913, i, 1543—1544 ; from Apoth.-Zeit., 
1913, 28, 214).—Bromine water produces a white turbidity with 
phenol in the extreme dilution of 1 to 38,000. J.C. W. 


Eftect of Temperature, Acid Concentration, and Time on 
the Bromination of Phenol for Quantitative Estimations. 
L. V. Repman, A. J. Weitu, and F. P. Brock (/. Jnd. Eng. Chem, 
1913, 5, 389—-393).—-Having investigated the bromination method 
for the estimation of phenol, the authors recommend the following 
procedure: Fifty c.c. of water, 5 c.c. of hydrochloric acid, D 12, 
and 15 c.c. of the phenol solution under examination (this solution 
should not be stronger than WV/10) are placed in a stoppered 
bottle, and V /10-bromide-bromate solution (2°76 grams of potassium 
bromate and 15 grams of potassium bromide per litre) is added 
with continuous shaking until the contents of the bottle exhibit 
a slight yellow colour; the temperature of the liquid should be 
about 22°. After shaking for one minute, 0°5 c.c. of a 20% 
potassium iodide solution is added, the mixture is shaken for 
another minute, and the iodine then titrated with J /10-thiosulphate 
solution. Each c.c. of V/10-bromide-bromate solution corresponds 
with 0°0015675 gram cf phenol. W. P.S. 


Estimation of Phenol in the Presence of Organic Matter. 
E. Moore Mumrorp (Chem. News, 1913, 107, 253).—A method for the 
estimation of phenol in such substances as the media used i 
bacteriology consists in sulphonating the phenol, nitrating the 
phenolsulphonic acid, and converting the resulting product into 
ammonium picrate, the quantity of the latter being then estimated 
colorimetrically. A quantity of the solution under examination 1s 
heated to 90° with a few c.c. of sulphuric acid; 10% potassium 
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nitrate solution is then added, and the mixture is boiled until <ll 
organic matter has been destroyed. After cooling, the solution 
is rendered alkaline with ammonia, and the coloration obtained 
compared with that yielded by a known amount of phenolsulphonic 
acid which has been nitrated and treated with ammonia. 


W. P. S. 


Estimation of Quercetin in Wine. THEODORE von FELLENBERG 
(Chem. Zentr., 1913, i, 1366 ; from Mitt. Lebensmitt. Hyg., 4, 1—14).— 
The foliage of the vine contains quercetin, 1 kilo. of the fresh 
shoots yielding 0°17 gram (compare Neubauer, A., 1873, 933). 
Wine, however, contains the substance in the form of its methyl- 
pentosan, quercitrin. The yellow dye in wine can be estimated by 
dyeing-out on mordanted wool and matching against standards. 
The brownish-red dye in red wine is first removed by unmordanted 
wool The dye is developed by fermentation, especially of the 
grape husks, and can be increased by boiling the husks or the wine 
with dilute sulphuric acid. Any parts of the vine which are, or 
have been, green will furnish the dye on warming with dilute 
sulphuric acid, so that it seems to consist of quercetrin, quercetin, 
and a decomposition product of a substance allied to chlorophyll. 


J. C. W. 


Estimation of the Bromine Absorption of Wine. THEODORE 
von FettenBera (Chem. Zenir., 1913, 1367—1368; from Mitt. 
Lebensmitt. Hyg., 4, 14—41)—A standard solution containing 
potassium bromate and bromide has been applied to the estimation 
of three ‘bromine numbers”: A, the bromine absorbed by the 
original wine; B, that required by the residue after distilling off 
the alcohol and precipitating with lead acetate; and C, the bromine 
required after shaking the concentrate with basic lead acetate. 
A—B gives a measure of the true tanning materials, such as 
tannin, and also of the dyes (see preceding abstract); B—C 
represents those chlorophyll-like substances which absorb bromine ; 
and C is accounted for by those substances which give a colour 
reaction with vanillin and hydrochloric acid (this vol., ii, 78). 
The author hopes to be able to apply the process to the detectior 
of sophistication. J. C. W. 


Convenient Quantitative Method of Estimation of Pentoses 
in Presence of Other Sugars by means of Spectral 
Observations. Erw. Prnorr and K. Gupr (Chem. Zeit., 1913, 37, 
621)—The method is based on Tollens’s reaction for the pentoses, 
the reaction being carried out in alcoholic solution. The coloured 
solution is then diluted with alcohol until the red and yellow 
absorption bands are just on the point of disappearing when 20 c.c. 
of the alcoholic solution is submitted to examination in a cylindrical 
tube of 3 cm. internal diameter. 

Twenty-five c.c. of the pentose solution, containing not more 
than 3% of pentoses, are mixed with 25 c.c. of hydrochloric acid 
(D 1:19), 50 c.c. of 96% alcohol, and 0°6 gram of phloroglucinol. 
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The solution is heated to boiling on a water-bath in a flask provided 
with a reflux condenser, the boiling continued for half an hour 
after which the solution is rapidly cooled. If » volumes of alcohol 
are required for the dilution of one volume of the resulting solution 
in order to reduce the intensity of the absorption bands so that 
they can just be recognised under the above conditions, then the 
percentage of pentose in the solution submitted to examination js 
given by 4(7+1)0°0237. If n=0, this represents 0°0948%, and 
this is the smallest quantity which gives rise to recognisable 
absorption bands. 

Experiments with solutions containing dextrose, levulose, and 
sucrose, together with pentose, have shown that these substances 
do not interfere with the estimation. H. M. D. 


Volumetric Application of Titanium Chloride to the 
Estimation of Invert Sugar. Lzopo_tp RADLBERGER and Wi.HELM 
SrecmunD (Chem. Zentr., 1913, i, 1307—1308; from Osterr.-ung. 
Zeitsch. Zucker-Ind. Landw., 1913, 42, 34—44).—The method resolves 
itself into an estimation of the unreduced copper left in a known 
volume of Fehling solution. The solution is filtered, made up 
to 500 c.c., and aliquot parts are acidified, treated with potassium 
thiocyanate and a little ferric chloride, and titrated in the cold 
in a carbon dioxide atmosphere with titanium chloride, made by 
boiling 100 c.c. of the 15% solution with 100 c.c. of concentrated 
hydrochloric acid and diluting to two litres with air-free water. 
The reduction of the red ferric thiocyanate does not occur until 
all the cupric thiocyanate is reduced, according to the equations: 

CuSO, + 2KCNS =Cu(CNS), + K,SO,, 
Cu(CNS), + TiCl, + HCl=CuCNS + TiCl,+ HCNS. 

The standardisation of the titanium chloride is effected as follows. 
The copper sulphate solution is estimated electrolytically, and then 
25 e.c. are mixed with 25 c.c. of the Rochelle salt solution, and 
made up to 500 c.c. Twenty-five, 50, and 100 c.c. are mixed with 
2, 4, and 8 c.c. sulphuric acid (D 1°16), 10, 20, and 40 c.c. 10% 
potassium thiocyanate, and 0°5 c.c. ferric chloride (equivalent to 
01 c.c. titanium solution), and titrated until the red colour dis: 
appears. These conditions are observed for all titrations. The 
end-point is very sharp, and the method is rapidly carried out and 
gives good results. J. C. W. 


Aluminium Hydroxide as a Protein Precipitating Reagent 
in the Estimation of Lactose in Milk. Wittiam H. WELKER 
and Howarp L. Marsu (J. Amer. Chem. Soc., 1913, 35, 823—824).— 
Experiments are described which indicate that moist aluminium 
hydroxide can be employed with advantage for the removal of 
proteins from milk in the process of estimating lactose (compare 
Marshall and Welker, this vol., ii, 568). The results are not 
affected by the use of an excess of the reagent, and filtration takes 


place more rapidly than in the case of the copper-alkali ~~" 
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Estimation of Milk Sugar in Milk by Precipitation with 
Ammonium Sulphate. Erica Krerscumer (Zei/sch. physiol. Chem., 
1913, 85, 286—291. Compare Salkowski, A., 1912, ii, 610).— 
Salkowski’s method of estimating milk sugar in milk with the 
polarimeter after precipitation of the proteins with ammonium 
sulphate has been compared with a number of other processes. It 


gives accurate results, and is very suited for rapid working. 
F. A. 


Polarimetric Estimation of Sucrose in Honey by the 
Lehmann-Stadlinger Method. E. J. Sarin (Zeitsch. anal. Chem., 
1913, 52, 367—-371).—The author has found the above process to 
be quite suitable for the technical assay of honey. The process is 
based on the difference in rotation before and after inversion of 
the honey. Using a 10% solution, and observing the rotations at 
20° in a Schmidt-Haensch apparatus, the difference in the observa- 
tions is multiplied by 0°5725; result =sucrose. L. pE K. 


The Polarimetric Estimation of Starchin Barley. E. Scawarcz 
(Zeitsch. ges. Brawwesen, 1913, 36, 85—88, 97—10z).—The author 
discusses the work of Lintner (A., 1908, ii, 1077), and describes 
numerous experiments carried out under different conditions, from 
which he finds the specific rotation of barley starch to vary between 
[a], +198° and [a],, + 202°43°, according to the acid employed, the 
temperature, and period of the reaction. F. M. G. M. 


Polarimetric Estimation of Starch in Potatoes. Franz HERLEsS 
(Zeitsch. Zuckerind. Béhm., 1913, 3'7, 466—471).—The rotatory power 
of pure potato starch was estimated by stirring weighed amounts 
of the fine powder with 25 c.c. of water and adding 25 c.c. of 
fuming hydrochloric acid (D 1°188); after one hour it is diluted 
to 100 c.c. To produce 100% polarisation the amount of dry, 
ash-free starch was found to be 8°821 grams; [a]? + 196°25°. 

To estimate the starch in potatoes, 8°82 or 8°80 grams (for 
Mohr’s or for metric c.c. respectively) of very finely pulped substance 
are washed with 25 c.c. of water into a 100 c.c. flask, and treated 
with 25 c.c. of the fuming hydrochloric acid (D 1°188). After an 
hour it is diluted to 100°35 c.c., filtered, and polarised. The reading 
gives the percentage of starch direct. 

When the potatoes are supposed to contain sugar, or other 
polarising substances, the usual amount is transferred to a 100 c.c. 
flask and diluted with water to 100°35 c.c. A portion of the filtrate 
(50 c.c.) is then treated with 25 c.c. of fuming acid in another flask, 
diluted to 100 c.c., and polarised. 

In the case of meals and finely crushed cereals, it is advisable to 
employ phosphotungstic acid. N. H. J. M. 


Estimation of Glycogen in Muscle. Henri Brerry and (Mme.) 
Z. Gatin-Gruzewska (Compt. rend., 1913, 156. 1491—1493).— 
The method for the estimation of glycogen in liver (compare this 
vol., ii, 160) is applicable for its estimation in muscle. The fresh 


42—2 


ii. 636 ABSTRACTS OF CHEMICAL PAPERS. 


meat is taken without any prior extraction and digested with 
potassium hydroxide solution (35%), the glycogen so dissolved 
is hydrolysed with hydrochloric acid, and the dextrose estimated 
after precipitation of the proteins with mercuric nitrate. W. G. 


Detection of Acetaldehyde in Paruldehyde. Gegore Hey, 
(Chem. Zentr., 1913, i, 1363—1364; from Apoth. Zeit., 1913, 28 
165—166).—-Pure paraldehyde does not give the Gentian-blue 
coloration with sodium nitroprusside and piperidine (Lewin, A, 
1900, ii, 179), but traces of acetaldehyde do react. The coloration 
is transient, but may be used to determine whether the paraldehyde 
is up to the official standard. J.C. W. 


The Detection and Estimation of Formic Acid. Heryricg 
Fincke (Biochem. Zeitsch., 1913, 51, 253—287).—Steam is passed 
first through a flask containing the liquid under examination, and 
the steam and other volatile products are then passed through a 
second heated flask containing a suspension of calcium carbonate, 
which neutralises the formic acid. When all the formic acid has 
been distilled over, the distillate in the second flask is filtered and 
concentrated, and the formic acid is then estimated by heating the 
slightly acid liquid with mercuric chloride in the presence of 
sodium chloride and sodium acetate. The reaction proceeds 
according to the equation: 

HCO,Na + 2HgCl, = 2HgCl + CO, + NaCl+ HCl. 
The mercurous chloride thus formed is weighed. Certain precau- 
tions must be taken when the following acids are present in the 
distillate: sulphurous, sorbic, glyoxylic, levulic, cinnamic, salicylic, 
and fumaric acids. The first-named is oxidised by hydrogen per- 
oxide, the excess of which is destroyed by mercuric oxide. Methods 
are also given for eliminating errors due to the other acids, which 
occur, however, only seldom. Formic acid is also formed as a 
decomposition product of sugars, etc., which may be present in the 
substance under examination. In this case formic acid will be 
continuously formed during the distillation, and this fact affords a 
method for ascertaining whether the acid is a decomposition 
product, or exists preformed. The experimental methods are given 
in detail, and the steam distillation apparatus is figured in the text. 
S. B. 8. 


Detection of Formic and Acetic Acids. Application in the 
Analysis of Glycerol. Lio Bonnzs (Chem. Zentr., 1913, i, 1364; 
from Bull. Sci. Pharmacol., 1913, 20, 99—101).—The liquid is 
boiled down to one-quarter with sulphuric acid, the distillate 
neutralised with calcium carbonate, evaporated to dryness without 
filtering, and then submitted to dry distillation. The distillate is 
tested for aldehyde with Leys’s magenta-bisulphite solution, and for 
acetone by ineans of Legal’s sodium nitroprusside reaction. - 

J. C. W. 


Estimation of Lactic Acid. A. Better (Bull. Soc. chim., 1913, 
[iv], 18, 565572 *).—The method is intended for the estimation of 


* and J. Pharm. Chim., 1918, [vii], 8, 21—29. 
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lactic acid in presence of much organic matter, and involves (1) the 
elimination of proteins, (2) extraction of the lactic acid by means 
of ether, and (3) estimation of the acid by conversion into acet- 
aldehyde, and determination of the latter by means of ammoniacal 
silver nitrate. 

For the removal of proteins, Patein and Dufau’s reagent is used, 
which leaves the lactic acid in the mother liquor in the form of 
sodium lactate. The mother liquor is evaporated to syrupy consist- 
ence, mixed with 1 or 2 c.c. of 20% sulphuric acid, and then with 
enough dry washed sand to enable it to be packed in a Soxhlet 
extractor of slightly modified form and extracted with dry ether. 
The partly purified lactic acid thus obtained is carefully oxidised 
in a special apparatus with permanganate, and the acetaldehyde 
formed aspirated into a known volume of ammoniacal silver nitrate 
of known strength. When the reaction is complete the unreduced 
silver is determined by the Charpentier-Volhard method. The 
apparatus used is figured in the original, which also gives exact 
experimental details and a series of typical results. T. &. H. 


The Estimation of Lactic Acid in Urine. Max Dapper 
(Biochem. Zeitsch., 1913, 51, 398—406).—Lactic acid cannot be 
estimated directly in urine by the method of von Fiirth and 
Charnass, but the urine must be first concentrated, and the acid 
extracted by ether. The details of the manipulation are described, 


and estimations of lactic acid from various pathological cases are 
quoted. S. B. S. 


Detection of Hydrocyanic Acid. C. Prrtust and E. Gastaupr 
(Chem. Zeit., 1913, 3'7, 609—610).—The test proposed depends on 
the blue coloration or precipitate which is obtained when copper 
acetate, potassium cyanide, and benzidine acetate are mixed together 
in solution. The reaction is also given by other substances, and is 
oly characteristic of hydrocyanic acid under the following condi- 
tions. After the removal of metals from the solution under exam- 
ination, the latter is boiled with sodium carbonate, filtered, and 
carbon dioxide is passed into the filtrate; this is then added to a 
mixture consisting of 1 drop of a 3% copper acetate solution, 1 c.c. 
of a 10% disodium phosphate solution, and 4 drops of a saturated 
benzidine acetate solution. The test will detect 0°007 mg. of hydro- 
cyanic acid in 10 c.c. of solution. W. P. S. 


Detection of Benzoic Acid in the Presence of Phenols 
and Salicylic Acid. Lucien Ropin (Ann. Falsif, 1913, 6, 
277—278).—As phenol, salicylic acid, etc., yield a red coloration 
when submitted to the test: for benzoic acid described previously by 
the author (A., 1908, ii, 1078), the test must be modified in order 
to remove the influence of these substances. For this purpose the 
residue of benzoic acid extracted from the material under examina- 
tion is dissolved in water, the solution is acidified with sulphuric 
acid, heated to 80°, and treated with potassium permanganate; this 
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destroys any phenol or salicylic acid which may be present, and the 
benzoic acid is then extracted and identified as described. 
Ww. BE 


The Estimation of Benzoic Acid in Milk. Joun F. Liversegg; 
and Norman Evers (J. Soc. Chem. Ind., 1913, 32, 319—320)—,4 
milk preservative is now on the market, consisting of a mixture 
of sodium benzoate and sodium carbonate, and the authors have 
consequently investigated methods for the detection and estimation 
of benzoic acid in milk. It was found that if a solution of sodium 
benzoate is acidified with sulphuric acid, distilled with steam, 
and the distillate extracted with ether, all the benzoic acid could 
not be recovered. Also, in the case of milk containing no benzoic 
acid, the steam distillate, when acidified and extracted with ether, 
yielded a certain residue. 

The following empirical method, by means of which about 45% of 
the benzoic acid is obtained, is recommended: 100 c.c. of the milk 
are mixed with 10 c.c. of concentrated sulphuric acid, and distilled 
in a current of steam until 600 c.c. have passed over. The distillate 
is acidified with 5 c.c. of concentrated hydrochloric acid, and 
extracted successively with 100, 35, and 35 c.c. of ether, after 
which the ether is allowed to evaporate and the residue weighed 
after drying for twenty-four hours in a desiccator; 5 mg. are 
subtracted from the weight to correct for the blank obtained with 
milk free from the preservative in question. 

A modification of Halphen’s test (A., 1908, ii, 906) for benzoic 
acid is also recommended as giving fair quantitative results. To 
the residue from the ethereal extract are added 1 c.c. of con- 
centrated sulphuric acid and 0°2 c.c. of concentrated nitric acid, 
and the dish heated, so that it fumes moderately for three minutes, 
unless a deep yellow colour forms, when the heating is stopped at 
once. When cool, 5 c.c. of water are added, and the liquid poured 
into a 50 c.c. Nessler cylinder, washing the dish with about 3 c.c. 
of water. One c.c. of a saturated solution of sodium sulphite is 
then mixed with the liquid, and afterwards 10 c.c. of 6N-ammonia. 
A brown colour indicates benzoic acid. Two c.c. of ammonium 
sulphite are then added, producing a deep red colour, the solution 
is diluted to 50 c.c., and the colour compared with standards 
prepared in the same manner. 7. &F. 


Estimation of Glycyrrhizic Acid in Sweetmeats and in 
Liquorice Juice. E. Durrer (Ann. Falsif., 1913, 6, 252—255).— 
Twenty grams of the sample are dissolved in 50 cc. of 10% 
ammonia, and 150 c.c. of 95% alcohol are added gradually; after 
the lapse of about five hours, the precipitate is separated by 
filtration, and washed with about 100 c.c. of 70% alcohol. The 
filtrate and washings are evaporated to dryness, the residue 1s 
dissolved in 50 c.c. “of water and 1 c.c. of ammonia, the solution 
is acidified by the addition of 2 c.c. of hydrochloric acid, and set 
aside for twenty-four hours. The precipitate is then collected on 
a filter, washed with 25 c.c. of water, dried partially, dissolved in 
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ammonia, the solution evaporated, and the residue weighed; 
0°320 gram of ammonium glycyrrhizate corresponds with 4 grams 
of liquorice juice, the minimum quantity which, according to 
French law, should be present in 100 grams of liquorice sweet- 


meats. To the quantity of ammonium glycyrrhizate found, how- 


ever, must be added 23 mg. to correct for the solubility of the 
compound. In the case of liquorice juice (sticks), 2 grams are 
taken for the estimation, and it is necessary to make repeated 
extractions with alcoholic ammonia in order to obtain the 
glycyrrhizic acid in solution. W. P.S. 


Comparative Investigation of Different Methods for the 
Estimation of Uric Acid. Lucien Bernarp (Chem. Zenir., 1913, i, 
1364; from Bull. Set. Pharmacol., 1913, 20, 65—69).—The author 
finds that Salkowski’s method (A., 1895, ii, 538) gives the best 
results. J. C. W. 


The Titration of Uric Acid in Urine after Precipitation with 
Silver Reagent. Ericu Kretscumer (Biochem. Zeitsch., 1913, 50, 
223—232).—For clinical purposes, uric acid can be estimated with 
sufficient accuracy and rapidly, by precipitating it by Salkowski’s 
method as magnesium silver urate; the precipitate is first treated 
with sulphuric acid, the precipitated silver sulphate is filtered off, 
and the filtrate is then titrated with WV /20-potassium permanganate 
solution. The values obtained by this method were somewhat too 
high, and this is due to the fact that the purine substances are 
also precipitated and obtained in a- form in which they are com- 
pletely oxidised by permanganate. S. B. 8. 


Estimation of Uric Acid in Urine and Blood. Junius ScHNeLiter 
(Chem. Zentr., 1913, i, 1234: from Zeitsch. exp. Path. Ther., 1913, 
12, 341—347).—To avoid the loss of uric acid, which is carried 
down in precipitating the protein, it is converted into its soluble 
formaldehyde compound. For this purpose, 100 c.c. of blood are 
introduced into 1 litre of water containing 10 grams of acid 
potassium phosphate and 10 c.c. of 40% formaldehyde, previously 
neutralised with sodium carbonate. After separation of the protein, 
the solid filtrate is concentrated to 100 c.c., and 2 grams of sodium 
acetate and 10 c.c. of commercial sodium hydrogen bisulphite solu- 
tion are added. The mixture is then heated, and 10 c.c. of 70% 
copper sulphate are added. The precipitated copper compound is 
decomposed by hydrogen sulphide, 10 c.c. of hydrochloric acid are 
added, and the liquid, after filtration, is concentrated. For quanti- 
tative work a further precipitation with ammoniacal silver nitrate is 
recommended. , S. B. 8. 


Precipitation of Uric Acid and Purine Bases by Zinc 
Salts. Ernst Satkowski (Zeitsch. physiol. Chem., 1913, 85, 346).— 
Both the uric acid and purine bases of urine are completely pre- 
cipitated by zinc salts. In concentrated acid urine zinc salts 
occasion a slight flocculent precipitate of zinc phosphate, which 
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slowly becomes crystalline, and may then be easily mistaken fo, 
urig acid. E. 


Some Peroxydase Reactions of Milk. TEmIsTOcLE Jona (Chem, 
Zentr., 1913, i, 1790—1792 ; from Arch. Farmacol. sperim., 1913, 15 
122—130).—The usual preservatives do not influence the peroxydase 
reactions with guaiacol or pphenylenediamine and hydrogen per. 
oxide for the discrimination between fresh and boiled milk. 
Ammoniacal copper sulphate is not a good preservative, but milk 
which had been kept at —10° gave a good reaction. On heating 
the milk, the peroxydase reaction failed earlier with the preserved 
than with the fresh samples, salicylic acid and mercuric chloride 
being most marked in this respect. The reaction is influenced by 
acids in quite different ways, and since the failure of the reaction 
with old milk depends on the development of acids, it cannot be 
used to determine the age of the sample. J.C. W. 


The Oxidation-Number of Milk. TEmistocLe Jona (Chem. Zenir,, 
1913, i, 1234; from Giorn. Farm. Chim., 1913, 62, 59—63. Compare 
A., 1911, ii, 233)—The number of c.c. of 0°1N-potassium per. 
manganate required for the oxidation of 1 c.c. of milk is called 
the “oxidation number,” and should be 50 to 52. It is sensibly 
affected by watering the milk. J. C. W. 


Detection of Sesame Oil. G. F. A. ten Boscu (Pharm. Weekblad, 
1913, 50, 526—527).—The author describes a modification of 
Kreis’s test for sesame oil. -One drop of the oil is dissolved in 1 c.. 
of light petroleum, benzene, or chloroform, and mixed with 1 c.. 
of sulphuric acid containng one-third of its volume of hydrogen 
peroxide. A green coloration due to the presence of sesamin is 
developed. A. J. W. 


A Rapid Clinical Method for Estimating Urea in Urine. 
Ext K. MarsHatt, jun. (J. Biol. Chem., 1913, 14, 283—290).—The 
urine is treated with extract of soy bean; the urea is by the urease 
in the extract rapidly converted into ammonium carbonate, and 
the alkalinity of the solution is then determined by titration, 
methyl-orange being used as indicator. W. D. H. 


Folin’s Microchemical Method for Estimating Urea. Josgri 
C. Bock (J. Biol. Chem., 1913, 14, 295—298).—In Folin and Farmer's 
method (A., 1912, ii, 702) the ammonia can be estimated by titration 
or colorimetrically ; titration, however, gives results which are too 
low. This is due to increase of acidity, which is greater when air 
is blown through the mixture whilst still hot, and even below room 
temperature an odour of acetic acid is still noticed. If, however, 
an extra tube containing strong alkali is introduced so that the 
air passes through it before going into the standard acid, and the 
air current is kept up for fifteen minutes, all the acetic acid is 
retained, and satisfactory results obtained. W. D. H. 


ANALYTICAL CHEMISTRY. ii. 641 


Estimation of Urea in Urine by means of Sodium Hypo- 
promite. Marr Krocn (Zeitsch. physiol. Chem, 1913, 84, 
379—407).—When urea is decomposed with sodium hypobromite 
art of the nitrogen is set free, and the rest converted into oxides 
of nitrogen. The carbon is, in part, oxidised to carbon dioxide, 
and the rest oxidised only to carbon monoxide. The oxidation is 
the more complete the smaller the proportion of bromine to sodium 
hydroxide. On adding dextrose, there is still less oxidation, all the 
nitrogen being eliminated as such, and the greater part of the 
carbon escaping aS monoxide. 

Similarly, when ammonium chloride is decomposed by sodium 
hypobromite, the nitrogen is only in part liberated as such, and the 
rest as oxides of nitrogen. When dextrose is added, the elimination 
of nitrogen is lessened, and some of the ammonia is not decomposed, 
but the total gas evolved is greater as carbon monoxide is set free 
from the sugar. 

The estimation of urea in urine is carried out as follows. After 
precipitation with phosphotungstic acid and neutralisation, sodium 
hypobromite is added in the proportion of 1 c.c. of bromine in 
24°5 c.c. of 30% sodium hydroxide and 70 c.c. of water. The volume 
of gas evolved multiplied by 100/96°5 gives the urea nitrogen. 
When the hypobromite consists of 1 c.c. of bromine in 196 c.c. of 
30% sodium hydroxide, the total gas evolved is equal to the urea 
nitrogen. Duplicate experiments only differ by 1%. The amount 
of urea so estimated is less than when it is determined by Folin’s 
method. ) a a Y 


A Ureometer for Estimation of Urea in Urine, Blood, and 
Cerebro-spinal Fluid. The Activity of Kidneys and Liver. 
Hryninx (Biochem. Zettsch., 1913, 51, 355—368).—A ureometer is 
described by means of which an estimation of urea in 2—10 drops 
of urine, or 5 c.c. of blood-serum or cerebrospinal fluid, is possible ; 
by this means, it is claimed that it is possible to make a clinical 
estimation of the activity of the liver. The nitrogen produced by 
the hypobromite reaction is measured in a small apparatus (which 
is figured in the text), consisting of two parts—a lower part where 
the hypobromite reagent is mixed with the liquid under examina- 
tion, and an upper part, which fits on to this, in which the 
nitrogen evolved is measured by the displacement of the water in 
a calibrated tube. S. B. S. 


Precipitating Alkaloids by Lloyd’s Reagent. SicmunD 
Watpgorr (J. Amer. Chem. Soc., 1913, 35, 837—838).—Lloyd’s 
reagent for precipitating alkaloids (Chem. Abstr., 1913, '7, 683) 
consists essentially of hydrated aluminium silicate, and has the 
composition: H,O, 17°41; SiO,, 55°30; Al,O,, 9°82; Fe,O,, 14°18; 
CaO, 158; CO,, not estimated. The activity of the reagent is 
not destroyed by heating it to 130°, but at a red heat water is 
expelled, and the reagent becomes inert. If the material is 
extracted with hydrochloric acid, the residue is still effective. 
Treatment with concentrated nitric acid or aqua regia does not 
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impair its activity. The reagent is capable of removing alkaloids 
completely from neutral or acid solutions, and the alkaloid cay 
be recovered by treating the precipitate with alkali and ay 
alkaloidal solvent. The residue thus obtained is a jelly-like mags 
which still retains activity towards alkaloids and can also pre. 
cipitate inorganic salts, such as barium chloride, lead nitrate, and 
zinc sulphate. 

The action is colloidal; it has been found that colloidal silicic 
acid and colloidal arsenious sulphide are also capable of pre 
cipitating quinine sulphate. E. G. 


Controls for the Folin Method of Estimating Creatinine, 
Wittiam H. Tuompson (Proc. physiol. Soc., 1913, i—ii; J. Physiol, 
46).—The double picrate of creatinine and potassium was found to 
act as a more satisfactory control than a solution of creatinine. 


W. D. #H. 


Estimation of “Saccharin” in Foods. JoHann Karas 
(Zeitsch. Nahr. Genussm., 1913, 25, 559—560).—The solution, or 
aqueous extract of a solid substance, is concentrated, cooled, and 
treated with about 10 cc. of a 10% tannin solution and 8 c.. of 
basic lead acetate solution. After filtration, the filtrate is acidified 
with phosphoric acid, the lead phosphate is separated by filtration, 
and the filtrate is extracted with a mixture consisting of equal 
volumes of ether and light petroleum. The residue obtained on 
evaporating the solvent will consist of “saccharin.” Substances 
containing much fat may be rendered alkaline and extracted with 
ether before the saccharin is extracted with water. W. P. S. 


Method of Distinguishing Natural from Artificial Colouring 
Matters by Estimating their Electrical Conductivity. W. 4G. 
Cuiopin and P. J. Vassiiieva (Zeitsch. Nahr. Genussm., 1913, 25, 
596—598).—The authors outline a method which depends on the 
fact that vegetable and aninial colouring matters, such as cochineal, 
catechu, saffron, turmeric, etc., have a much greater electrical 
resistance than artificial colouring matters; this difference in 
conductivity is more marked in alcoholic than in aqueous solution. 
The process will probably be of use in the analysis of mixtures of 
the two classes of colours. W. P. S$. 


New Reaction for the Detection of Aniline Colours in 
Foods and Especially in Wines. Puxiippe Matvezin (Ann. 
Chim. anal., 1913, 18, 193).—The reagent is prepared by passing 
sulphur dioxide into formaldehyde solution ; the substance formed, 
OH-CH,°SO,H, yields a violet coloration when mixed with a solu- 
tion containing a very small quantity of magenta or other aniline 
colouring matter even when these have been decolorised previously 
with sulphur dioxide or animal charcoal. The wine to be tested 
is mixed with a small quantity of animal charcoal, filtered, and 4 
portion of the colourless filtrate mixed with an equal volume of 
the reagent. If the wine contains magenta or similar colouring 
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matter, a violet coloration develops; natural wines yield a faint 
ink coloration. The test is rendered more sensitive by heating the 
filtrate with the reagent. W. P.- 8. 


Identification of Small Amounts of Dyes by Oxidation 
with Bromine. Watrer E. Marnewson (Chem. News, 1913, 107, 
965).—The test consists in adding to the dye solution twice as 
much bromine water, drop by drop, as is required to decolorise it, 
followed by solution of hydrazine sulphate, and finally excess of 
sodium carbonate solution (A). A second test portion is treated 
similarly, except that a few drops of a-naphthol solution (10% in 
50% alcohol) are added just before making alkaline (B). 

Typical examples of the following groups of dyes give the colours 
mentioned with the tests A and B: WNitro-dyes, both yellowish- 
brown. Monazo-dyes, A, colourless, pale olive, blue, or bluish-red ; 
B, red or purplish-red. Disazo-dyes, A, brown; B, purple to brown. 
Triphenylmethane dyes, both nearly colourless. Xanthen dyes, 
both red with green fluorescence to bluish-red. Alizarin, both 
purplish-red. Azine dyes, both red. Quinoline dyes, both yellow to 
pale brown. Natural dyes, both pale yellow to pale brown. The 
dye should be purified, if necessary, by extracting with amyl alcohol, 
before applying the tests. T. A. &. 


Detection of Saffron in Farinaceous Foods. Cario Martini 
(Boll. chim. Farm., 1913, 52, 37—41).—The colour reactions of 
saffron with sulphuric acid or with nitric acid do not give satisfac- 
tory results when they are directly applied to farinaceous matter. 
A good preliminary indication is afforded by the characteristic 
aromatic odour produced when the material is boiled with acid. If 
artificial colouring matters are not present, the suspected material 
may then be extracted thoroughly with alcohol, the residue after 
evaporation purified by extraction with ether at least twice, then 
treated with alcohol again. The residue obtained when this is 
evaporated yields the fugitive blue coloration with nitric acid. The 
reaction with sulphuric acid can only be obtained with certainty 
if the above treatment with ether has been repeated a third time 
with anhydrous ether, and even then a definite blue coloration is 
not always seen, but more frequently a green coloration becoming 
brown. With sulphuric acid a violet coloration appears later, even 
in the absence of saffron. R. V. 8S. 


The Triketohydrindene Hydrate [Reaction] (Ruhemann). 
Eui, ABDERHALDEN and Husert Scumipt (Zeitsch. physiol. Chem., 
1913, 85, 143147. Compare Abderhalden and Schmidt, A., 1911, 
l, 674).—The sensitiveness of the triketohydrindene hydrate reagent 
depends on the concentration of the reacting products—a blue 
coloration is often obtained on concentration when it was not at first 
visible. Fresh milk, urine, saliva, blood plasma, lymph, sweat, 
freh and boiled egg-white, fresh and cooked meat when dialysed 
give up substances which show no biuret reaction, but react with 
tnketohydrindene. A glass rod which has been handled with the 
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fingers for some time will give a reaction with triketohydrindene. 
The reagent shows 1 part of glycine in 65,000 and about 1 in 15,009 
to 25,000 of the other monoamino-acids. Proteins must be purified 
by dialysis until the dialysate no longer reacts with the reagent 
before being used for anaphylaxical studies. E. F. A. 


A Colour Reaction for Proteins. Louis Lewin (Ber., 1913, 
46, 1796—1798).—A 0°1% solution of triformoxime (trioximino. 
methylene) in commercial sulphuric acid gives a pure violet, per- 
sistent coloration with proteins. The reaction is very delicate, and 
takes place with 1 c.c. of a 0°05% solution of egg-albumin or even 
with diluted saliva. A solution of the reagent in pure sulphuric 
acid gives a yellow colour, which, however, shows the same absorp. 
tion band, A=536 wu. Traces of selenium or, to a lesser extent, 
arsenic are the cause of the violet coloration. Paraformaldehyde 
gives similar effects, but it is not so sensitive. Indole and codeine 
also give characteristic violet or gentian-blue colours, but glue does 
not respond to the test. J.C. W. 


The Conditions for Precipitation of Albumin by Picric Acid. 
Henri Lapse and R. Macuin (Compt. rend., 1913, 156, 1415—1417). 
—Using Esbach’s citro-picric reagent, the authors have determined 
the amount of picric acid fixed by varying amounts of ovoalbumin 
during their precipitation by a given volume of the reagent. The 
process consists in estimating the acidity of the liquid before and 


after the admixture of the albumin solution. By plotting the 
weights of albumin used against the amounts of picric acid fixed, 
the points are found to lie on the branch of a hyperbola, and by 
means of this curve, in conjunction with two acidimetric titrations, 
unknown amounts of albumin can be estimated. W. G. 


Estimation of the True Reaction of the Blood by the 
Electric Method. A. P. Konixov (Biochem. Zeitsch., 1913, 51, 
200—210).--Attention is called to the influence of the dissolved 
oxygen and carbon dioxide in the blood when the reaction of the 
latter is measured electrometrically. The oxygen acts in that it 
reduces the hydrogen, and the carbon dioxide in that on evolution it 
increases the alkalinity of the blood. To eliminate the latter effect 
an apparatus is described, whereby the blood is shaken in the 
presence of hydrogen, and into the hydrogen-carbon dioxide atmo- 
sphere thus produced containing the electrode, fresh blood is intro- 
duced (compare Hasselbalch, this vol., ii, 379). The readings are 
taken when the potential differences are constant, that is, when the 
evolved oxygen has combined with the hydrogen, which process 1s 
accelerated by shaking and warming slightly. If the blood is laked, 
by alternate freezing and thawing, the acidity is increased. The 
reaction of the formed elements is therefore different to that of the 
serum. Ss. B. 8. 
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The Optical Properties of Water and its Physical Con- 
stitution. C. CHéneveau (Compt. rend., 1913, 156, 1972—1974).— 
The author has measured the refractive power of water at 0° and 
100°, and finds that the results are in agreement with the hypo- 
thesis that water is a mixture, in a proportion varying with the 
temperature, of two substances, one of which is analogous to ice. 
Measurements on solutions of different concentrations of potassium 
chloride at 15° showed that the specific refractive power of the 
water was constant, although the proportion of “ice” varies with 
the concentration. z. &.. ¥. 


Relationship between Physical Properties of Solutions. IV. 
Refraction, Dispersion, and Dissociation of Salts in Water. 
Apotr HeypweiLLer (Ann. Physik, 1913. [iv], 41; 499—542. Com- 
pare Abstr., 1910, 11, 106, 398; 1912, ii, 433)—The refractive 
indices of solutions of a number of salts at concentrations from 
0'l—4'0 » for sodium light at 18° are given together with the 
corresponding values for Ag. As, and A, for hydrogen. From these 
the value for equivalent solutions is calculated by means of the 
formula 4,=100(m—y)/mmg, in which A, is the refractive index 
for an equivalent solution, m the molecular concentration of the 
solution, zg the refractive index of water, and n that of the solution. 
The salts examined consist of a number of acetates, iodates, 
chlorates, nitrates, thiocyanates, fluorides, chlorides, bromides, 
iodides, sulphates, chromates, and metasilicates. It is shown that 
by means of the A, value, which changes only slightly with concen- 
tration, » can be calculated for any concentration by means 
of the expression n=1°33327+4m/300°A,. It is shown that A, 
runs parallel with the corresponding density value A,, and that the 
following relationship exists between the electro-conductivity and 
the refraction: A,=B,+(A,—B,)i, in which i represents the 
electrolytic dissociation, A, the value of A, for a normal solution of 
ions, and B, the corresponding value for a normal solution of 
undissociated molecules. The values of A,, B,, and (A,—B,) are 
calculated for the cases examined. The author calculates a number 
of ionic moduli for the refraction, on the assumption that the 
refraction of a dissolved compound is the mean of the sum of the 
refractions of its ions. Thus Ay=An,+Anz, in which An, and 
Ana are the ion constants. In this way the following values have 
been obtained: H°=—119, Li= —55, Na’/=61, Ag’/=679, NH,/= 
60, K/=85, Rb/=154, 4Mg’=208, 4Zn’=389, $Cd/=381, 3Cu/= 
421, 4Ca’ = 319, 4Sr/ = 396, }4Ba’ = 495, C,H,-COO’ = 1025, 
CH,-COO/= 846, H-CO-O/=664, I0,’=1985, BrO,/=1254, Cl0,/= 
178, CNS’/=1316, NO,’/=718, F/=480, Cl/=777, Br’=1063, I/= 
1619, OH’=795, 480,/=1026, and 4CrO,=1665. The above 
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numbers are all multiplied by 1000. It is shown that the cation 
moduli can be represented with very close approximation by a 
multiple of the figure 0°029. The author calculates the refraction 
equivalents of the undissociated and completely dissociated salts 
by means of the Lorenz-Lorentz formula, and finds generally that 
the latter quantity is about 34% larger than the former. The true 
ionic volumes are calculated from considerations based on the ionic 
refraction, and the following values for the cross-section of the 
following ions obtained: d x 10°=H 1°65, Li 1°75, Na 1°93, K 2°38, 
Rb 2°62, Ag 2°74, Cs 2°93, Tl 3°27, Mg 2°01, Zn 2°38, Cu 2°38, 
Ca 2°43, Sr 2°62, Cd 2°70, Ba 3°00, Pb 3°46, F 1°39, Cl 2°74, Br 3:15, 
and I 3°70. From these values it is shown that the true ionic 
volume is not, like the apparent atomic volume, a periodic function 
of the atomic weight. It is shown that the dispersion and con- 
stitution are related; the author represents the dispersion by 
10(A,,, — ,,,), and from these values it is shown that the dispersion 
in the visible spectrum is practically independent of the nature 
of the cation, and consequently depends practically entirely on the 
anion. Measurements similar to the whole of the foregoing are 
recorded for the ultraviolet part of the spectrum. J. F. 8. 


Band Spectrum of Barium Fluoride in the Electric Arc and 
Line Spectrum of Barium from 7059—8200 A.U. Hays 
Grorae (Zeitsch. Wiss. Photochem., 1913, 12, 237—258).—The band 
spectrum was measured from photographs by a measuring machine. 
The spectrum was produced by means of a Rowland concave 
grating 6°34 metre radius of curvature and 20,000 lines per inch. 
The incandescent vapour was obtained by filling hollow carbon 
rods with powdered barium fluoride and feeding the arc with 
2°5 amperes at 220 volts. In some cases, to avoid the carbon 
bands, the carbon electrodes were replaced by copper tubes. Ten 
visible bands are described, together with one in the infra-red and 
one due to barium oxide. The line spectrum of barium from 
7059 to 8200 is measured with the international normal. Discussion 
of the previous work and results on this subject is given in the 


paper. J. F.S. 


Displacement of the Spectral Lines of Certain Metals 
Produced by the Presence of the Vapour of Another Metal. 
Ketvin Burns (Compt. rend., 1913, 156, 1976—1978).—The lines of 
the spectrum of barium or manganese, as obtained in the spectrum 
of an arc between iron electrodes containing these metals as 
impurities, are found to have suffered a displacement, as compared 
with the lines obtained from an are between carbon electrodes 
which have been impregnated with salts of the metals. The same 
holds for cadmium in the presence of mercury, as, for example, 
when a quartz lamp containing a cadmium amalgam is used as the 
source of light. 

This phenomenon may possibly account for the differences 
observed between the wave-lengths of lines in the solar and arc 
spectra. 
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It follows that it is not safe to take the wave-lengths of lines due 
to impurities as spectral standards. x. 2. 


Method of Observing the Flame Spectra of Halogen Salts. 
KN. pa C. Anprape (Proc. London Physical Soc., 1913, 25, 
930—-234).—If metals such as copper, nickel, iron, etc., be held in 
a bunsen flame containing chlorine, produced by leading the air 
supply through chloroform, characteristic colours are imparted to 
the different zones of the flame. These colours are due to the 
chlorides of the metals which can exist in the flame undissociated 
in the presence of excess of chlorine. This method makes it com- 
paratively easy to observe the different emissions which occur in 
the different zones. The electrical migration of the vapour can 
also be observed in such flames. All the chloride spectra have 
common characteristics. Smithells (Phil. Trans., 1900, A, 198, 
121) showed that the colour of lithium and strontium flames is 
destroyed by the presence of chlorine. In such cases the vapours 
are not electrically charged, whilst in the case of those metals which 
give coloured flames in the presence of chlorine the vapours are 
charged. Compound spectra were observed in some cases on intro- 
ducing wires into flames containing bromine or iodine vapour. 


J. F. 8. 


Different Band Spectra of Mercury. Jowannes Stark and 
Georg Wenpt (Physikal. Zeitsch., 1913, 14, 562—566).—It is shown 
that there are at least three band spectra of mercury. The first 
is obtained in the positive light of a mercury lamp at a pressure 
of I—10 mm. and a current of 10—30 milliamps. It consists of 
five bands, which have maxima at A 490 pu—400 pp, 

A 350 up—310 py, 

A 270 pp—250 pp, A 248 pu, and A 234 wu. The second band 
spectrum is obtained in the positive light in hydrogen of 10—20 mm. 
pressure and a current of 12—20 milliamps. This consists of 
thirteen bands and of three other bands of a quite different nature. 
A third band spectrum is observed in the negative light, but 
details of this are reserved for a future publication. The author 
considers that the first spectrum is caused by the neutral system 
univalent mercury—ion—electron in the process of recombining to 
form a neutral atom. The second spectrum is probably due to an 
electron which is combining with bi- or ter-valent mercury ions. 
The third spectrum is regarded as being due to either a ter- or 
quadri-valent mercury ion combining with an electron. J. F. 8. 


Differentiation between the Mercury Lines \ 2536-7 and 
23455 A and the Mercury Bands \ 2540 and \ 2346 A. 
Jouannes SraRK and Grorg Wenpt (Physikal. Zeitsch., 1913, 14, 
567—568. Compare last abstract)—A comparison of the charac- 
teristics of the above-mentioned bands and lines is given, which 


enables the one to be identified in the presence or absence of the 
other, J. F. §. 
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Normal System of Wave-lengths in the Are Spectrum of 
Iron. F. Goos (Zeitsch. wiss. Photochem., 1913, 12, 259—275)—The 
author points out that in determining the arc spectrum of jron 
second order, it is not sufficient to say that the are was using a 
current between 5 and 10 amperes, but every condition, parti- 
cularly the pressure, must be characterised. Measurements of 
Fabry and Buisson, Eversheim, and Pfund are quoted as showing 
differences which have arisen in the second order iron spectrum 
from differences in the arc. The normal third order for the iron are 
spectrum is discussed. ‘The influence of pressure on the width of 
lines and the sensitiveness of certain lines to changes in pressure are 
discussed by the author, and measurements are given. Suggestions 
are made for the determination of the normal third order for the 
iron spectrum. J. F. 8. 


Arc Spectrum of Platinum Measured on the International 
Normal. Ericn Symons (Zeitsch. wiss. Lhotochem., 1913, 12, 
277—295).—The author has photographed and measured the are 
spectrum of platinum; the measurements in the region 
A 6945—a 4282 were made on the international normal, and the 
regions below and above this on Buisson and Fabry’s normal 
measurements. The measurements were made by means of a 
Rowland concave grating 6°4 metre radius of curvature and 20,000 
lines to the inch. The measurements in the region A 6500—a 2500 
were made on the second order spectrum, whilst those above and 
below were made on the first order spectrum. The illumination was 
obtained by placing small pieces of platinum foil in the crater 
of a carbon are fed by 5 amperes at 220 volt direct current. A 
full list of the lines is given, ranging from A=6710°44 to A=2144'19. 
These values are compared with the measurements of Rowland 
and Tatnall, Exner and Haschek, and Kayser. J. F. S. 


The Absorption of Water Vapour and New Residual Ray 
Groups in the Region of Long Wave-lengths. HEINrica 
Ruspens (Sitzungsber K. Akad. Wiss. Berlin, 1913, 28, 513—549. 
Compare A., 1910, ii, 172, 262)—Experiments are made on the 
influence of water-vapour on the residual rays obtained by reflexion 
from four surfaces of rock salt, sylvine, and potassium bromide. It 
is shown that water-vapour has a very marked influence on the 
energy distribution of the residual rays, and fhat existence of two 
maxima in the energy curves of these substances is entirely due to 
the water-vapour in the atmosphere through which the rays pass. 
The mean wave-length is but slightly influenced by the presence 
of water-vapour. The residual rays from silver chloride, lead 
chloride, calomel, and silver bromide were examined, and shown 
to have mean wavelengths of 81-5u, 91°Oy, 98°8u, and 112°7p 
respectively. The energy distribution curves of these substances 
also show peculiarities which must, from a study of the interference 
curves, be attributed to water vapour. Water vapour shows 4 
strong absorption over the spectrum range 45y—120p, with 
specially strong absorption at 50p, 66m, 79», and probably also 


GENERAL AND PHYSICAL CHEMISTRY. ii, 649 


at 58u and 103p. Water vapour is particularly transmissive at 
dip, 54p, 62p, 75p, Mp, and 115m. In the region 53y—il3p 
quartz exhibits a strong dichroism in the sense that the residual 
rays are more strongly absorbed when the electric vector swings at 


right angles to the axis than when the vector is pe Se 


axis. 


The Absorption of Light by Inorganic Salts. IX. Solutions 
of Copper, Nickel, and Cobalt Salts in Alcohol and Acetone. 
Rosert A. Houston and A. H. Gray (Proc. Roy. Soc. Edin., 1913, 
33, 137146. Compare A., 1911, ii, 785, 786; 1912, ii, 507).— 
The authors investigate the absorption spectra of the salts of nickel 
cobalt and copper salts in solution in acetone and alcohol. The 
measurements are made by means of a spectrophotometer, and 
are all in the visible region. In many cases, particularly the 
nitrates, it was impossible to obtain the salts anhydrous owing to 
decomposition, and in other cases, that is, sulphates, the anhydrous 
salts were found to be insoluble in alcohol and acetone. In these 
cases the hydrated salts were used for measurement of the extinc- 
tion-coefficient, whilst in other cases the anhydrous salts were used. 
The general result is drawn from the measurements, that when 
copper, nickel, and cobalt salts are dissolved in acetone or alcohol 
their absorption is much greater, and at the same time more char- 
acteristic of the molecule than when they are dissolved in water. 
The addition of water to a solution of cobalt bromide in alcohol was 


next studied, and an attempt made to show that the change in 
colour of the solution is due to a balanced action: 

CoBr, + «H,O — CoBr.,7H,0. 
The values of x do, it is true, in most cases approximate to 6, and 
consequently make it extremely likely that the colour change is 


brought about by the anhydrous salt changing into the hexahydrate. 
J. F. 8. 


The Absorption of Light by Inorganic Salts. X. Robert 
A. Houston and Cuarves Cocurane (Proc. Roy. Soc. Edin., 1913, 33, 
147—155. Compare preceding abstract.).—The present paper deals 
with four points arising out of previous papers. (1) Ewan (A., 1895, 
ul, 433, 471) had pointed out that the molecular-coefficient of copper 
acetate varied with the wavelength in the same way as the 
molecular extinction-coefficients of other salts of copper, but its 
value was approximately two and a-half times the value of the 
latter. Curves showing the relationship between the sulphates and 
acetates of copper, nickel, and cobalt are given, which show the 
abnormality of copper acetate. This is attributed to a difference 
in chemical constitution. (2) With respect to the colour of ions 
the authors show that the molecular extinction-coefficient remains 
constant at low concentrations, and increases asymptotically as 
saturation is reached. The behaviour is entirely different from that 
of the molecular conductivity ; consequently there is no connexion 
between the two quantities. The authors draw the conclusion, 
therefore, that ionisation has nothing whatever to do with the 
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colour changes of copper, nickel, cobalt and iron salts in solution, 
(3) It is shown from the shape of the curve for the extinction. 
coefficient of anhydrous cobalt chloride in acetone that the acetone 
doubtless combines with the cobalt chloride; and (4) the absorption 
of cobalt and nickel iodides had been previously shown to have very 
large absorptions approaching that of iodine. The results were 
redetermined and shown to vary with the age of the solution, 
Eventually it is shown that the two iodides break up in solution 
into iodine and oxyiodides of the formule Co,I,0 and 
Nil,,9Ni0,15H,O 

respectively, thus explaining the high absorptive values of the 
solutions. J. F. §. 


The Absorption of Light by Inorganic Salts. XI. Con. 
clusion. Rornert A. Houston (Proc. Roy. Soc. Hdin., 1913, 33, 
156—165. Compare preceding abstracts).-—A theoretical paper in 
which the work published in the preceding papers is criticised, 
together with the various theories of absorption. The author states 
that there is no spectroscopic evidence in favour of the theory of 
electrolytic dissociation, but there is some evidence against it 
which can, however, be surmounted by the assumption of hydrolysis, 
complex ions, hydration, etc. J. F.S. 


Quantitative Investigation of the Absorption of the Ultra- 
violet Raysby Aliphatic Monamines, Diamines, Nitriles, 


Carbylamines, Amides, and Oximes. Jran Breveckt and Victor 
Henri (Compt. rend., 1913, 156, 1860—1863).—The authors have 
studied the influence of the different groups containing nitrogen in 
the above substances on the absorption of ultraviolet rays, the deter- 
minations being made in alcoholic solution, They are led to the 
following conclusions: (1) In all the cases examined, absorption 
takes place in a regular manner, the value of the molecular absorp- 
tion constant increasing with diminishing wave-length of light up 
to A=2144; (2) absorption of ultraviolet rays by primary amines 
of the series C,H.,,,NH. increases with the value of ». When 
compared with the corresponding alcohols, the replacement of -OH 
by -NH, causes a considerable increase in absorption. The absorp- 
tive power of the hydroxy! group is small, so that, for the alcohols, 
the influence of the alkyl group is the predominant factor. The 
absorption of alcohols of the series C,H», ,OH increases with the 
value of “7” according to an exponential law. On the other hand, 
the influence of the amino-group in primary amines is very Con- 
siderable, and masks the absorption due to the alkyl group in such 
a manner that the relative variations of the absorption with regard 
to the value of “n” are small; (3) secondary and tertiary amines 
resemble primary amines in their general behaviour; (4) when the 
hydrogen atoms in ammonia are successively replaced by alkyl 
groups of the formula C,H,,,,, a strongly marked increase of 
absorption is noticed which follows an exponential law; thus, for 
A= 2389 the values of € are 0°66 for methylamine, 1:8 for dimethyl- 
amine, and 15°8 for trimethylamine; (5) the absorption curve of 
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ethylenediamine resembles that of ammonia ; (6) substances in 
which nitrogen is triply linked to carbon or is quinquevalent have 
very little absorptive power; (7) the absorption of amides 
resembles that of the corresponding acids. Substitution of the 
hydroxyl by the amino-group produces an increase in absorption, 
which, however, is of relatively less importance than in the case of 
alcohols and primary amines, since the absorption due to the acyl 
group is itself considerable; (8) the absorption of oximes 1S 
greater than that of amines, and substitution of the two atoms of 


hydrogen of the NH, group by alkyl radicles produces a very 
H. W. 


. 


marked increase in absorptive power. 


Action of Radiations on a Mixture of Coloured Substances. 
P. A. DancearD (Compt. rend., 1913, 156, 1844—1845).—It has been 
previously shown that only the rays actually absorbed are causative 
of the decolorisation of chlorophyll. When light is allowed to act 
on a mixture of chlorophyll and pinaverdol, the latter is first 
decolorised at the first absorption band of the chlorophyll, later at 
its own absorption band; in the absence of chlorophyll, pinaverdol 
is only decolorised at its own absorption band, from which it follows 
that the latter is attacked and finally destroyed through the energy 
absorbed by the chlorophyll, and not by that absorbed by itself. 
The experiments have been extended to a variety of coloured 
substances, with the general result that radiations which are com- 
pletely inactive towards a pure substance are found to become 
active in the presence of a second pigment. Since chlorophyll in the 
plant is accompanied by various yellow pigments, such as carotine 
and xanthophyll, and decolorisation is complete at the bands I, II, 
III, and IV, it follows that these pigments are also attacked and 
ultimately decomposed through the energy absorbed by the chloro- 
phyll. H. W. 


Colorimetric Dilution Law. Artnuur Hantzsca (Annalen, 1913, 
398, 379—384).—Several examples have been given by the author 
of substances which attain a state of isomerism-equilibrium in 
solution and exhibit variations from Beer’s Law. It is now stated 
that these abnormalities are due to the presence of traces of 
impurities in the solvent or in the solute. Ethyl acetoacetate in 
very carefully purified hexane follows the law, although in ordinary 
hexane it exhibits abnormalities. Optical abnormality is shown 
by the colourless and the yellow modifications of ethyl dichloro- 
dihydroxyterephthalate in all solvents; this is due to an impurity 
in the solute, because the more easily purified methyl ester obeys 
Beer's law in all solvents. Doubtless the same explanation accounts 
for the abnormal optical behaviour of the colourless and the yellow 
modifications of nitro-p-acetotoluidide. 

The variations of the chromoisomeric pyridine, quinoline, and 
acridine salts from the colorimetric dilution law can be explained 
by the ionic hypothesis in the case of dissociating solvents; a satis- 
factory explanation of the abnormalities in non-dissociating media 
cannot be given, Cc. 8 
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Interference Phenomena of Pleochroic Liquid Crystals jn 
Convergent Polarised Light. Danie, VorLANnpER and M, § 
Huta (Zettsch. physikal. Chem., 1913, 83, 723—727).—It is shown 
from a study of the interference figures of liquid crystals that 
they are analogous to uniaxial crystal plates cut at right angles to 
the crystal axis. Mixtures of liquid crystals when examined under 
crossed nicols do not show the same colours in all four quadrants 
of the ‘interference figure. This was noticed first with a mixture 
of pcyanobenzylideneaminocinnamic active amyl ester and p-cyano- 
benzylideneanisidine. This behaviour is found in the case of all 
strongly pleochroic and circularly polarising liquid crystals. A 
number of coloured diagrams of interference figures are appended 
to the paper. J. F. 8. 


Studies of the Processes Operative in Solutions. XXVIII. 
The Influence of Acids on the Rotatory Power of Cane Sugar, 
of Glucose, and of Fructose. Frrprerick P. Worzky (Proc. Roy. 
Soc., 1913, A, 88, 439—443).—-The author has studied the effect 
of adding benzenesulphonic acid in different dilutions to solutions 
of sucrose, dextrose, and levulose with respect to the rotatory 
power. It is shown that the large alteration produced by the acid 
in the value of the ratio of the final to the initial rotation in experi- 
ments on the hydrolysis of sucrose can be completely and satisfac. 
torily explained by the changes produced by the acid on the 
rotatory powers of the three sugars involved. J. F.S. 


Energy Changes during Photochemical Reactions in Gases. 
III. Photochemical Deozonisation. Emm Warsure (Sitzwngsber 
K. Akad. Wiss. Berlin, 1913, 644—659. Compare A., 1911, ii, 834; 
1912, ii, 315).—The author has investigated the decomposition of 
ozone by light of known wave-length. The ozone was mixed with 
oxygen, nitrogen, and helium respectively. It is shown that the 
Einstein photochemical equivalent law (Ann. Physik, 1912, [iv], 
37, 832) holds for the cases examined. It is also shown that the 
specific photochemical deozonising is approximately twice as large 
in moist ozone-oxygen mixtures as in the corresponding dry 
mixtures. The spontaneous decomposition of ozone is increased by 
the presence of aqueous vapour. The photochemical action in con- 
centrated ozone-oxygen mixtures decreases with the intensity of the 
illumination. J. F. 8. 


Photochemical Decomposition of Solutions of Oxalic Acid 
in Presence of Uranyl Nitrate. Marcet Bout (Compt. rend., 1913, 
156, 1891—1894).—It has been shown previously (Fay, A., 1896, 
i, 464) that oxalic acid is decomposed by uranyl nitrate in presence 
of light, and that the nitrate is unchanged at the end of the 
reactions. The author finds that the acid is oxidised to carbon 
dioxide. Examined by the method already described (this vol., 1), 
171, 265) and the change being measured by conductivity deter- 
minations, the reaction was found to be unimolecular, and this was 
confirmed by determinations of the initial velocity of reaction. If 
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uranyl nitrate takes any part in the reaction, it must therefore be 
reformed as quickly as it is decomposed. The coefficient of absorp- 
tion of light for the mixture is practically the sum of those of the 
two components, and the energy absorbed is inferior to that 
required by Einstein’s rule (J. Phys., [v], 3, 277). In this and 
the case examined by Henri and Wurmser (this vol., ii, 171) 
systems of false equilibrium are concerned, in which a spontaneous 
reaction proceeds feebly and is accelerated by light. 1. A 


Photocatalysis. Marc Lanpau (Compt. rend., 1913, 156, 
18941896. Compare preceding abstract).—The decomposition of 
oxalic acid by uranium and its compounds has been investigated, 
and shown not to be parallel with the radioactivity of the sub- 
stances used. The lightest and heaviest metal of each of six groups 
of the periodic table (I, II, III, VI, VII, VIII) were also tried in 
the form of nitrates, and of these only chromium and uranium 
(group VI) proved to be active, uranium being three times as active 


as chromium. A mercury lamp was used as the source of light. 
I. A. 


Quantitative Investigation of the Action of Monochromatic 
Ultra-violet Rays on Amylase. A. CHAucHaRD and Mme. 
CuaucnaRD (Compt. rend., 1913, 156, 1858—1860).—Two methods 
have been employed in the study of the effect of variation in the 
wave-length of the ultraviolet light employed on the rate of 
destruction of amylase. In the first of these, the source of light is 
the spark passing between cadmium electrodes. The light is filtered 
by suitable screens and allowed to traverse the solution of amylase, 
when it is found that the rays A=2469, 2300, and 2195 are more 
active than those of greater wave-length. In the second series the 
light from a spark passing between magnesium, cadmium, or zinc 
poles is resolved by two quartz prisms, and the individual rays are 
allowed to act on the amylase solution. The amount of decom- 
position is found to increase as the wave-length of the light 
employed decreases. 

By a comparison of these results with the absorption of the 
diferent rays by the amylase solution, the authors are led to the 
conclusions that: (i) the photochemical action of ultraviolet rays 
o a solution of amylase is proportional to the absorption of these 
rays by the solution, and (ii) an amount of radiant energy sufficient 
to raise the temperature of the solution through only } degree is 


capable of bringing about the destruction of 40% of the amylase. 
H. W. 


Light-Reactions Observable in the Cardioid Ultramicro- 
scope. Witnerm Bintz (Zeitsch. Chem. Ind. Kolloid., 1913, 12, 
296—299).—The author records a number of reactions which take 
place in the strong illumination of the cardioid ultramicroscope 
(compare Siedentopf, A., 1910, ii, 289). It is shown that a drop 
of a carbon disulphide solution of sulphur precipitates amorphous 
sulphur in two to five minutes, and that Fehling solution rapidly 
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changes from blue to green, yellow, and finally red. Sodium nitro. 
prusside quickly shows the presence of rapidly-moving submicrons 
the nature of which is unknown, but the author considers that 
they are not substances of the iron cyanide groups, since they are 
red in colour. A mixture of mercurous chloride and ammonium 
oxalate on illumination with white or blue light rapidly shows the 
formation of feathery crystal-aggregates. Dichromated gelatin, 
malachite-green, and uranin all show rapid formation of submicrons, 
indicating that a chemical change has been induced by the light. 
J. F. S. 


Biochemical Catalysis of a Luminescent Oxidation. Jutzs 
Vitte and Evckne Derrien (Compt. rend., 1913, 156, 2021—2022), 
—It has been known for some years that the atmospheric oxidation 
of lophine in solution in alcoholic potassium hydroxide is accom- 
panied by !uminescence (Radziszewski, A., 1881, 488). Lumines- 
cence in a much more marked degree is observed if the same 
quantity of lophine in alcoholic solution is treated with a much 
smaller quantity of sodium hydroxide, some dilute hydrogen 
peroxide, and a little hematin solution. The peroxydase character 
on which the effect of the hematin depends can be also supplied 
by hemin or a little diluted blood. A siniilar luminescence can be 
observed during oxidation in pyridine solution, but in this case 
tartaric acid must be present, and the effect is produced only by 
hematin and hemin. D. F. T. 


The Equivalence of Ionisation and Chemical Action under 
the Influence of a-Rays. Samuen C. Linp (Ze Radium, 1913, 10, 
174).—In the previous paper (ihtd., 1912, 9, 426) the values given for 
the total number of ions furnished by the a-particle should have 
referred to pairs of ions. This correction does not affect the general 
conclusions, but necessitates a modification in the mechanism 
proposed for the formation of ozone in that four ions instead of 
two are required per molecule of ozone. F. S$. 


The Passage of 8-Rays Through Matter. J. GepuLt von 
JUNGENFELD (Vhysikal. Zettsch., 1913, 14, 507 —514).— Measurements 
of the absorption-coefficient » of the B-rays of uranium-X have been 
made for a number of new materials (iridium, tantalum, antimony, 
cadmium, rhodium, sulphur, and sodium), and the results are con- 
sidered from the point of view of Schmidt’s theory of absorption. 
A number of mixtures and compounds were also studied. Compar'- 
son is made between the observed and calculated values of (p//)y; 
the initial value of the absorption-coefficient divided by the density, 
for alloys of lead and tin, mixtures of powdered metals, the halogen 
salts of potassium, and the sulphates of the alkaline-earth elements. 


F. 8. 


Some Experiments to Detect 8 Rays from Radium-A. 
Wa ter Makower and Sypney Russ (Proc. Physicai Suc., 1913, 25, 
253—255).—-Since when an atom of radium-A disintegrates, the 
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atom of radium-B formed carries a single positive charge, and the 
a-particle expelled carries two positive charges, it must be supposed 
that three negative electrons are also expelled. Attempts to detect 
a Bradiation from radium-A were made by two methods without 
success. The curve of the rise of B-rays from pure radium emana- 
tion with time, through a thickness of material only just sufficient 
to absorb the a-rays of radium, agreed with the theoretical curve 
calculated on the assumption that radium-A gives no B-rays. The 
magnetic spectrum of the B-rays from a bare wire covered with 
radium-A, by exposing it for five minutes to the emanation, showed 
only the known B-rays due to radium-B. Possibly negative electrons 
may be expelled as 8-rays which would escape detection by these 
methods. F. S. 


Origin of Penetrating Rays. Viktor F. Hess (Physikal. Zeitsch., 
1913, 14, 610—617).—The author, making use of ionisation experi- 
ments at a height of 5350 metres and other controlling experiments 
(Physital. Zeitsch., 1912, 18, 1084), develops a theory of the very 
penetrating atmospheric rays. It is shown that at a height of above 
1000 metres, the penetrating rays operative at the earth’s surface 
are inoperative. The measurements were made by means of a Wulf 
apparatus, and a formula is developed which gives the quantity of 
y-rays emanating from the radium-C particles in the air. Special 
experiments were made with a radium standard, which enables 
conclusions to be drawn with respect to the quantity of radium-C 
and emanation in the air. The value obtained is between 
1‘6—1°9 x 10-16 Curie per c.c., whereas the quantity present at 
the earth surface is about 1/20th of this amount. Since the concen- 
tration of the emanation in the air cannot be more than that at 
the surface, it follows that the radium-C’ particles in the air are 
responsible for only 1/20th of the penetrating rays. Consequently 
it follows that a very large portion of the penetrating rays are 
not caused by the known radioactive substances on the earth’s 
surface or in the atmosphere. J. F. S. 


A Cathode-ray Vacuum Furnace. Enricn Tiepr (Ber., 1913, 
46, 2229—2233).—A description of a furnace which is so arranged 
that the cathode rays fall directly on a crucible containing the 
substance te be investigated. Full dimensions are given, since it 
was only with these particular dimensions that success was attained. 

Iron, nickel, chromium, platinum, tantalum, boron, etc., were 
readily melted in the furnace. Calcium carbide was dissociated at 
the temperatures produced, giving metallic calcium. T. 8. P. 


Secondary Rays from Canal Rays. Hans Barrwatp (Ann. 
Physik, 1913, [iv], 41, 643—669).—Using an aluminium electrode in 
hydrogen, the author arrives at the following conclusions: (1) That 
with increasing velocity of the primary rays the velocity of all 
secondary rays is increased to a definite maximum velocity. (2) The 
quantity of the secondary radiation is proportional to the intensity 
of the primary radiation, (3) The velocity of the free secondary 
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electrons is independent of the intensity of the primary canal 
rays. (4) The ability of hydrogen canal rays to produce secondary 
radiation demands a minimum potential of 900 volts. (5) At the 
highest discharge potentials, 95% of the secondary radiation has a 
velocity of less than that corresponding with 10 volts. (6) A higher 
velocity of the primary ray particles corresponds with a higher 
velocity of the secondary electrons. A series of experiments were 
made in air and hydrogen with the metals iron, copper, zinc, silver, 
platinum, gold, and lead, and a further series in hydrogen alone 
with carbon, magnesium, sulphur, calcium, thallium, bismuth, 
uranium, and copper oxide, and in this connexion it is shown that 
the influence of the primary radiation on the velocity distribution 
of the secondary radiation at a definite discharge potential depends 
on the atomic weight, and not on the chemical characteristics of the 
metal, and, further, that the influence of the primary radiation on 
the quantity of the secondary radiation does not depend on the 
atomic weight or the chemical character of the metal, but on the 
number of particles in unit volume composing the ray. The nature 
of the metal on which the canal rays strike, is without influence 
on the velocity and quantity of the secondary radiation. J. F. 8. 


Bending of Rubidium Rays in a Magnetic Field. Kar. 
Berewi7z (Physikal. Zeitsch., 1913, 14, 655—658).—It is shown that 
the radiation from rubidium consists of B-rays. The velocity of 
these rays approximates to 1°85 x 10" cm. per sec. J. F.8. 


Energy Required to Ionise an Atom. R. T. Bearry (Phil. Mag., 
1913, [vi], 26, 183—-186)—The author deduces an expression for 
calculating the energy required to remove an electron from an 
atom ; for helium the expression has the form He=1°'5. e?/a, where 
E is the energy required, 2e is the central positive charge of the 
helium atom, and a is the radius at the end of which the electrons 
are situated. Values of # are calculated for helium, neon, and 
argon, and they are very near the values experimentally determined 


by Franck and Hertz (this vol., ii, 174). J. F. 8. 


Ionisation Potentialin Gases. R. T. Bearry (Physikal. Zeitsch., 
1913, 14, 622).—The energy required to remove an electron from 
an atom is worked out by the author. A series of figures denoting 
the molecular radius and the observed and calculated 7.M.F. 
required to effect the separation of atom and electron in the case of 


the inactive gases is given. J. F. 8. 


The Spontaneous Ionisation of the Air in a Closed Vessel. 
J. J. Rey (Le Radium, 1913, 10, 137—141).—Contrary to the 
experience of other workers, but in conformity with those of Patter- 
son (A., 1903, ii, 194), the spontaneous ionisation in a large vessel 
was found to be nearly proportional to the pressure for pressures 
below 15 cm. of mercury, and to be nearly independent of the 
pressure above 30 cm. of mercury. The closed vessel was a cylin- 
drical brass receptacle of 13 litres capacity, thickly coated on the 
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inside with solder, and giving a production of about 100 ions per 
cc. per second. The exact form of the curve connecting ionisation 
with pressure revealed an ill-defined maximum of ionisation at 
about 50 cm. of mercury. The curve is easily explained as being 
formed by the superposition of two radiations, the one very easily 
absorbed producing most of the ionisation at low pressures and the 
other very penetrating, producing ionisation small at low pressure, 
but increasing proportionately to the pressure. 

The spontaneous fluctuations of the ionisation current in the 
chamber, the effect of dust, and of the presence of radium emana- 
tion initially in the air were also studied. F. 8. 


Recombination of Ions Produced by Rontgen Rays in Gases 
and Vapours. H. Tuirxiit (Proc. Roy. Soc., 1913, 88, A, 477—494). 
—Experiments are described on the recombination of ions in air, 
carbon dioxide, carbon monoxide, sulphur dioxide, and nitrous 
oxide. The measurements were made at 15° under varying condi- 
tions of pressure, electric field, and intensity of ionisation. The 
experiments were rendered uniform by producing the ionisation by 
means of a single flash from a Réntgen ray bulb. The experiments 
show that recombination takes place according to the expression 
dn|dt= —an? when both ions are present in equal concentrations, 
or generally dn,/dt=—an,n,=dn,/dt, in which n, and ng, repre- 
sent the number of positive and negative ions respectively, ¢ is the 
time, and a the coefficient of recombination. The coefficient of 
recombination varies with the pressure, and throughout a consider- 
able range of pressure is proportional to the pressure. J. F. S. 


Measurement of the Valency of Ions in Gases. P. LANGEVIN 
(Le Radiwm, 1913, 10, 113—118).—The theory is discussed of a 
method for determining K/D, the ratio of the mobility to the 
coefficient of diffusion of gaseous ions, with the object of deter- 
mining the valency of the ions. The gas between two parallel 
metal plates, placed very near together, is ionised by an exterior 
radiation traversing the gas normally to the surface of the plates. 
The production of ions in the volume of the gas may be considered 
uniform, provided that the distance between the plates is of the 
same order as the average path of the secondary rays in the gas, 
which is fulfilled even in the case of X-rays when the thickness of 
the gaseous layer is of the order of a millimetre. In these condi- 
tions the permanent regime which establishes itself between the 
plates is determined, in the first place, by the loss of ions by 
diffusion rather than by recombination, and the quotients K/D 
and K'/D’ for positive and negative ions can be determined by 
following the variation of current with the difference of potential 
established between the plates. Expressions for the variation of 
current with potential are worked out to the first and second degree 
of approximation, and obtained in a form such as to admit of the 
experimental determination of the valency of the ions. F. 8. 


Researches on the Valency of Ions in Gases. Epovarp 
Sattes (Le Radium, 1913, 10, 119—122).—Langevin’s method of 
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determining A/D has been put into practice, using the B-rays of 
7 mg. of a radium salt. The comparison of the curves obtained, 
representing current and voltage, with those theoretically to be 
expected for the case of univalent ions, for thicknesses of air ranging 
from 2°7 to 0°3 mm., gave values for K/D, for different portions 
of the curve, from 1°0 to 1°23 x 104, whereas, if any ions of higher 
valency had been present, the effect would have been to increase 
the value beyond 1°23 x 10‘, the value theoretically to be expected 
for univalent ions. The results bear out those of Millikan and of 
Franck and Westphal. F. 8. 


The Magnetic Separation of Ions Emitted by the Spark 
in a Rarefled Gas. Avausto Riceut (Le Raliwm, 1913, 10, 
134—136).-—At one end of a tube are two electrodes connected with 
an influence machine, furnishing about 0°3 milliampere, two con- 
densers of capacity about 37,620 #.S.U., and a spark-gap of from 
2 to 4 mm. between brass balls 5 cm. diameter. The tube is 
exhausted to 0°04 mm. pressure, and a magnetic field established 
across it to deviate the positive and negative ions produced by the 
spark in the tube to two electrodes suitably placed. Under these 
circumstances, a current passes between the electrodes, reaching a 
maximum. of about 30 micro-amperes as the strength of the magnetic 
field is increased. The effect is somewhat analogous to the Hall 
effect, the rarefied gas replacing the metallic plate. Using an induc- 
tion coil instead of an influence machine, the current may be 


increased ten or twenty times, and an ordinary galvanometer of 
medium sensitiveness used to demonstrate them. F. 8. 


The Ionisation of Liquid Dielectrics by the Radium Emana- 
tion. Gerorce Jarré (Le Radium, 11913, 10, 126—-134. Compare 
Abstr., 1910, ii, 481).—The ionisation produced by the emanation 
of radium in carefully purified hexane, carbon tetrachloride, and 
carbon disulphide has been studied in a glass condenser. An 
unknown quantity of emanation was introduced into the liquid, and 
the current for various potentials measured; an unknown fraction 
of the emanation was withdrawn by an air stream, and its quantity 
measured in an air condenser ; the current in the liquid was again 
measured, and the difference between the two currents thus found 
for a known quantity of emanation. The currents so observed were 
very small, and for the a-rays were only of the order of one 
thousandth of that produced by the emanation in air. The effects 
due to the a- and B-rays of the several products were separated, and 
the effects due to the B-rays were of the order of one-tenth of that 
produced in air. ‘Tables are given showing the number of ions 
produced per second per curie in the three liquids by the a-rays 
of radium-A and radium, and by the A-rays of radium-B and 
radium. The results are compared mathematically, and shown 
to be in agreement with what is to be expected’ from the theory of 
columnar ionisation applied to liquids. The only essential differ- 
ence between ionisation in liquids and in gases is regarded as being 
that in the former only an insignificant fraction of the ions formed 
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escape recombination in the columns in which they are produced, 
but this part, in spite of the great density of the ions in the 
columns in liquids, obeys the same laws of mobility, recombination, 
and diffusion as are valid for ions in gases. P. &. 


Tne Fractional Adsorption of Radium-Barium Salts, and 
the Fractional Electro-dialysis of the Adsorption Compounds 
thus Obtained. Ericu Esirre (Lighth Inter. Cong. App. Chem., 1912, 
2, 91--93).—An extension of the method previously described (A., 
1911, ii, 957) to other colloids indicates that they do not all show 
a like selective adsorption towards radium salts, and also that the 
adsorption depends on the nature of the radium salt used. Of the 
colloids investigated, manganese dioxide hydrate shows marked 
adsorptive power for nearly all radium salts; basic ferric carbonate 
acts similarly towards radium carbonate, so that when a solution 
containing radium salts and an excess of ferric salt is precipitated 
with sodium carbonate, all the radium is carried down with the 
iron precipitate. If this precipitate is then dissolved in the 
necessary amount of dilute hydrochloric acid to give the colloidal 
sol, Fe(OH).Cl, and the sol dialysed, the radium salts can be 
separated; Larium salts, if present, pass through the dialyser at 
a different rate from the radium salts, and thus fractionation can 
be brought about. The dialysis can be accelerated, in an obvious 
manner, by electrolysis, the phenomenon of electro-cataphoresis 
often aiding the process. 


The adsorption compounds with manganese dioxide and silicic 
acid gels may be submitted directly to dialysis or electrodialysis, 
without being first brought into the sol condition. =. 8. &. 


The Solubility of the Active Deposit of Radium. Eva 
Ramstept (Le tadium, 1913, 10, 159—165).—Plates were exposed to 
dried radium emanation overnight, without application of an 
electric fie‘d, and the activity two hours after removal compared 
with that remaining after treating a certain time with a solvent. 
From the curves the loss of activity of both radium-B and -C could 
be separately deduced. Glass surfaces give better and more regular 
results than those of gold and platinum. Only about one-half 
(mean 0°52) of the active deposit on a glass surface is readily 
dissolved ; the other half is not dissolved at all on boiling with acid, 
but with gold and platinum the soluble part amounts to 60—70%. 
This is explained by the recoil of the radium-B particle in its 
formation from radium-A, driving it into the surface. For radium-B 
deposited on a plate by projection from a radium-A surface the 
whole is soluble. 

The measurements of solubility were carried out with two similar 
plates, one of which was subjected to standard treatment, the same 
in all cases. Radium-C is soluble in the common acids, less so in 
alkaline liquids and in water, and very little in organic solvents. 
Radium-B dissolves more quickly than radium-C in water and 
acids, especially when dilute, less quickly in alkaline liquids, 
and very little in organic solvents. Radium-A is more soluble than 
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radium-B and -C, and dissolves even in organic solvents, especially 
carbou disulphide, which confirms its position in the sulphur family 
of elements. The speed of solution increases with the temperature 
of the solvent, and Arrhenius’s formula applies approximately. It 
was found by depositing the active material on plates of gold and 
platinum previously saturated electrolytically with hydrogen and 
oxygen that oxygen enormously diminishes the solubility, especially 
of radium-C’, whilst hydrogen diminishes the relative speed of 
solution of radium-A. The influence of oxygen on solubility is 
analogous to that on volatility. F. 8. 


Position of the Radioactive Elements in the Periodic 
System. Kasimir Fasans (Le Radium, 1913, 10, 171—174).—Owing 
to the discovery of a short-lived product of uranium-X, called 
uranium-X, (Fajans and Gohring, Naturwissenschaften, 1913, 1, 
339) of half period 1°1 minutes, the only remaining possibility as 
regards the origin of actinium is that it comes from a B-ray change 
of radium, and the atomic weight of actinium will then be equal to 
that of radium. On this assumption, the following generalisation 
holds. The a-ray-giving members of a non-separable group of 
elements have longer periods of life according as their atomic weight 
is higher. For the f-ray-giving members the reverse is the case. 
For the a-ray rule radium-F is an exception. For the f-ray rule 
actinium-B and -X are exceptions. This point of view explains the 
small content of lead in thorium minerals, free from uranium, 


because the end-product of thorium in the lead place in the periodic 
table, with atomic weight 208°4, ought to have a shorter period 
of life than radium-G (lead), atomic weight 206°5, although longer 
than that of radium-D, atomic weight 210°5. F. S. 


Activity of Subsoil and Atmospheric Air in November and 
December, 1912. Josk MuNoz pet CastiLtto and Joské Barrio 
FerNnAnvEz (Anal. Quim. Fis., 1913, 11, 294—307).—It is suggested 
that probably the activity of the sub-soil may be related to the 
pressure and temperature, but it is not influenced by the wind. 
Up to 0°5 metre depth the activity of the air and of the sub-soil 
appear to be related. Below 2 metres this activity increases with 


the depth, and the activity is greater in firm than in loose soil. 
G. D. L. 


Relation between the Limiting Values of the Molecular 
Conductivity and Internal Friction in Non-aqueous and 
Aqueous Solutions. Paunt Watpen (Bull. Acad. Sci. St. Péters- 
bourg, 1913, 559—582).—In order to investigate the extent to which 
the law A.7 =constant (see A., 1906, ii, 335; 1912, ii, 23) is 
applicable, the author has examined the following cases. 

(1) Tetramethylammonium iodide in benzyl cyanide. (2) Tetra- 
amylammonium iodide in methyl and ethyl alcohols, acetonitrile, 
ethyl cyanoacetate, and acetone; with ethyl alcohol, A»-%0 = 
0°524, whilst with the other four solvents the values lie within the 
limits 0°562 and 0°567. These results show that, in the solvents 


i ee | 


— 


GENERAL AND PHYSICAL CHEMISTRY. ii, 661 


employed, the above salt containing the complex cation, N(C;H,,),, 
behaves in exactly the same way as potassium iodide, only the 
absolute value of the product changing from salt to salt; thus, the 
four homologous tetralkylammonium iodides give the values: 
methyl, 0°745 ; ethyl, 0°700; propyl, 0°624; amyl, 0°557. It is found 
also that, if V is the molecular volume of a large ion, the law 
hip +9 - x/V=const. holds for different salts of a homologous 
series, independently of the solvent (see Herzog, A., 1911, ii, 23). 

3) Piperidine picrate in water, propionitrile, acetone, furfur- 
aldehyde, ethyl cyanoacetate, nitromethane, acetylacetone, benzo- 
nitrile, methyl thiocyanate, methyl and ethyl alcohols and aceto- 
nitrile. With all these solvents except ethyl alcohol, the differences 
from the mean value of 0°632 are less than +2%. Although funda- 
mentally different in their chemical relations, piperidine picrate 
and tetrapropylammonium iodide differ little in molecular weight, 
number of atoms in the molecule, and value of the product 
hip: Ia; the conclusion is therefore drawn that, also with organic 
solvents, the sum of the velocities of migration or the molecular 
conductivity depends principally on the number of atoms composing 
the salt. 

(4) Triamylamine picrate in ethyl and methyl alcohols, water, 
ethyl cyanoacetate, acetonitrile, and nitrobenzene. In this case 
hp + 2 =0°509+0°005, the values for tetra-amylammonium iodide 
and sodium iodide being 0°557 and 0°556 respectively. The fact that 
the simple cation, Na’, exhibits the same velocity of migration as 
the complex one, N(C,;H,,),°, is understandable only if the former 
is surrounded by an extensive atmosphere of molecules of the 
solvent. 

(5) The values of Ag.ny for tetramethylammonium nitrate in 
acetonitrile (0°759), methyl alcohol (0°753), nitromethane (0°774), 
and ethyl cyanoacetate (0°758), and (6) those for tetramethyl- 
ammonium thiocyanate in acetone (0°755), acetonitrile (0°769), 
methyl alcohol (0°770), and ethyl cyanoacetate (0°775) are given in 
brackets, 

Hence, if the value of the product A. for a given salt in an 
eficient and readily accessible solvent of considerable ionising 
power is known, the value of the limiting molecular conductivity 
for the same salt in a second solvent can be calculated from the 
expression : 

My =Ao-1y /To =Const./y" » - 

Such a method of calculating is of value in determining the 
degree of dissociation at any dilution, v(y=A!,/A1,, ), either of 
‘lightly dissociated salts or of good electrolytes in solvents of low 
ionising power. - 


Electrical Emissivity and Disintegration of Hot Metals. 
Jouy A. Harker and Grorer W. C. Kaye (Proc. Roy. Soc., 1913, A, 88, 
522538. Compare A., 1912, ii, 525).—The authors describe experi- 
ments on the metals platinum, iridium, iron, tantalum, copper, 
uickel, and brass. The metals were heated by an alternating current, 
and no potential was applied ; the experiments were carried out in 
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nitrogen at low pressures. It is shown that the emission of positive 
electricity occurs at temperatures from 1000° to 1400°. For metals 
which melt within this range, a sudden and marked increase jp 
the positive current often occurred at the melting point, due prob- 
ably to a sudden release of occluded gas. The presence of oxygen 
augments the positive current. At higher temperatures negative 
electricity predominates, and increases rapidly with the tempera- 
ture. The negative current attained with iridium at the melting 
point was 80 milliamps., with tantalum at 1670°, 220 microamps., 
with iron at the melting point, 90 microamps. In the case of carbon 
in air at 760 mm. an ionisation current of 34 amps. was obtained, 
The negative current at moderate pressures appears to be largely 
increased if the conditions are such that considerable “sputtering” 
of the metal occurs. The negative currents are probably a conse- 
quence of chemical action between the metal and the surrounding 
gas. Carbon becomes plastic in the neighbourhood of 2500°, and 
readily sublimes at the same temperature. J. F.S. 


New Processes for the Production of Electricity which 
Explain Some Bioelectrical Phenomena. II. RermuHarp Beutyer 
(Zettsch, Elektrochem, 1913, 19, 467—477. Compare this vol., ii, 
468).—A continuation of the work published in part I (loc. cit.). 
Experiments are described which show that at the surface of 
salicylaldehyde and aqueous salt solutions, potential differences 
exist which vary reversibly with the concentration in the same way, 
no matter which salt is in the aqueous solution. This is as was to be 
expected from the theory deduced previously (Joc. cit.). Equally 
concentrated solutions of different cations give large, although 
different, potential differences. It is shown how the potential 
difference of cells containing several such single potential differences 
may be calculated from thermodynamical considerations, It is 
shown tkat both the strength and concentration of the acid in the 
non-aqueous phase influence the dimensions of the potential varia- 
tions with concentration change. The addition of non-electrolytes, 
such as sugar, which are soluble only in the aqueous phase, do not 
affect the potential difference, but the addition of substances, like 
alcohol and ether, which are soluble in both phases, and thereby 
change the distribution-coefficient of the salts, cause a change in the 
potential diference, and this is the same as that observed for plant 
membranes. Finally, measurements were carried out with basic 
substances insoluble in water ; these substances give rise to #.M.F.’s 
which change in the opposite direction to that observed for acidic 
substances, that is, there is a reversibility for the anion. The EM.F. 
in these cases is analogous to the #.M.F. obtained for acidic 
substances, and can be treated by the mathematical expressions 
given in the earlier paper (Joc. cit.). J. F. $8. 


[Measurement of Polarisation Potential.] Davip RetcninstEin 
(Zeitsch. Elektrochem., 1913, 19, 518—520).—The author shows that 
in his measurements on polarisation potentials (A., 1912, ii, 1037) 
an error was introduced by measuring this with a hydrogen elec- 
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trode. The value thus obtained gave the sum of two potentials, 
namely, that of the polarisation and that of the polarising current. 
Itisshown that by using the Haber-Luggins capillary method quite 


diferent values are obtained, and these represent the true values. 
J. F. 8. 


Theory of Chemical Polarisation of Reversible Electrodes. 
Anodic Behaviour of Mercury, Copper, and Silver Copper 
Alloys. Davip REICHINSTEIN (Zeitsch. Llektrochem., 1913, 19, 
520-530. Compare preceding abstract).—The author puts forward 
an hypothesis which considers the positive and negative polarisa- 
tions as similar and comparable processes. ‘The reasons for the 
deposition of alloys on the cathode in electrolysis are developed, 
and the solution of an anode alloy is treated as a special case of 
negative depolarisation. The second part of the paper is experi- 
mental, and deals with the polarisation of the electrodes Cu|CuSO,, 
(uHg|CuSO,, and CuAg|CuSO,, in the presence of sulphuric acid 
of various concentrations. The current density potential curve and 


the time potential curves of these elements are determined. 
a. F. &. 


Influence of the Addition of Free Sulphuric Acid and its 
Neutral Salts on the Cathodic Polarisation of the Cu | CuSO, 
Electrode. Davip ReicHinsTEIn and A. Zigzren (Zeilsch. Elektrochem., 
1913, 19, 530—534. Compare preceding abstracts).—It is shown 


that the cathodic polarisation of a Cu!CuSO, electrode gives an 
entirely different current density potential curve when a measure 
able quantity of hydrogen ions are present. The addition of free 
sulphuric acid or neutral sulphates [K,SO,, MgSO,, ZnSO,, Na,SO,, 
and (NH,),.SO,] brings about a considerable increase in the polarisa- 
tion. The nature of the current-density concentration curve leads 
to the conclusion that the addition of the sulphates brings about 
a decrease of the Cu”’ ion concentration in the electrolyte, and the 
slow reaction, on which the chemical polarisation depends, consists 
in the reduction of the Cu" ions by a vathodically produced reduc 
ing agent, and not in the slow production of Cu” ions from the 
undissociated copper sulphate in the solution. J. F. S. 


Minimum Potential of Electrolytic Valves in the [Direction 
of the Current]. Gitnruer Scnuize (Ann. Physik, 1913, 41, [iv], 
593—608. Compare A., 1907, ii, 842; 1908, ii, 350, 560, 658; 
1909, ii, 371).—Electrolytic valves are shown to prevent the passage 
of current in the direction of flow as long as the applied potential 
does not reach a given minimum value. The size of the minimum 
potential depends on the metal of ‘which the valve is made, the 
thickness of the gas layer on the metal, and the nature of the 
electrolyte. The minimum potential of tantalum is 1°51 times that 
of aluminium when both mefals have been prepared at the same 
potential. The minimum potential increases slightly with the 
preparation potential and the thickness of the active layer. The 


minimum potential increases about 7% when the ionic concentration 
44—2 
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of the electrolyte is decreased by one-half. In 0°2N-solutions of 
nitrates, after preparation of the valves by a direct current of 
85 volts, the minimum potential of tantalum for alkali cations is 
about 10 volts, and for most other cations about 30 volts. The 
minimum potential for H ions is particularly high, 46°3 volts, Qs 
the anions the aluminate anion AIO,’ has an abnormally low minj- 
mum potential, 4°3 volts, and the Cl’ and NO,’ ions relatively high 
values, namely, 18:2 and 11°7 volts for 0°05N-solutions of the 
sodium salts. Tables of values for a large number of anions and 
cations, with and without addition of other substances, are given 
in the paper. J. F. §, 


Normal and Liquid Potentials in Non-aqueous Solutions, 
Correction. N. Iscariscuev (Zeitsch. Elektrochem., 1913, 19, 491) ~ 
Correction to the author’s paper (A., 1912, ii, 729). The value of 
E,, for silver in methyl-alcoholic solution is shown to be 0°9100 volts 
instead of the lower figure published previously. J. F.8. 


Blectrocapillary Phenomena at the Surface [of Contact] of 
Immiscible Liquids. P. Kanpinov (Zeitsch. physikal. Chem., 1913, 
83, 587--591).—The author has determined the relationship which 
exists between the capillarity of two liquids to which definite but 
variable potentials are applied. The apparatus is a modified Lipp- 
mann electrometer, having three limbs; this contains one of the 
liquids ; the other is contained in a capillary tube which dips into 
the central limb. Electrodes are introduced into the two liquids 
so that they are as near as is possible to the surface of separation. 
The liquids used in the experiments were ether and a 5% solution of 
uranium nitrate in water. The potentials applied varied from 1 to 
20 volts. It is shown that with increasing potential difference the 
surface tension increases to what is apparently a limiting value at 
about 12 volts. J. F. 8. 


Passivity of Metals and its Dependence on the Solvent. 
N. Iscariscuev (Zeitsch. Hlektrochem., 1913, 19, 491—498).—The 
author has studied the conditions under which the metals nickel, 
cobalt, iron, cadmium, copper, and zinc become passive in alcohol 
solutions and also in water solutions. The process is followed by 
means of 7.M.F. measurements. The #.M.F. of nickel against a 
solution of nickel chloride in alcohol was measured, and the value 
found to increase rapidly, that is, the metal became passive; on 
removing the metal and cleaning it, it showed its original potential 
on again immersing in the liquid, but became passive much more 
rapidly than before, and on repeating the process the rate at which 
it became passive continued to increase. A fresh piece of nickel 
dipped in the solution which had been used became passive very 
rapidly. A solution of nickel chloride in alcohol was left for two 
days in contact with a piece of nickel; on using this solution for 
the #.M.F. measurements, it was shown that the nickel became 
passive very rapidly. If all oxygen was removed from the solution 
and the measurements were made in a current of hydrogen, the 


ation 
_ the 
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4.M.F. was constant, and consequently the metal showed no signs 
of becoming passive; thus it is shown that the passivity of nickel 
in solution is due to the presence of a soluble substance of the 
nature of a peroxide, and the main cause of the passivity of nickel 
in alcoholic solution is the formation of an oxide coating on the 
metal. Similar results were arrived at for cobalt, iron and 
cadmium. In the case of copper in cupric chloride solution it is 
shown that the presence of a complex compound of alcohol and 
cuprous chloride, Cu(C,H;O),.*CuCh,, conditions the passivity of 
copper. Hypotheses concerning the action of this complex in the 
case of copper passivity are considered. J. ¥. 8. 


Acid and Base as Expressions of the Intensity of Electrons 
Exnst Cravo (Ber. Deut. pharm. Ges , 1913, 23, 331—355).—A theo- 
retical paper, in which the author seeks to show that acidity is not a 
chemical property of H ions, but a physical property of all anions, 
and probably an expression of the intensity of the electrons in the 
anions, basicity in the same way being an expression of the intensity 
of electrons in cations. The intensity depends on the nature of the 
substance, and is probably the source of energy in electrolytic dis- 
sociation and in the chemical action of ions. Some reactions which 
are anomalous when viewed from the point of view of the ordinary 
electrolytic dissociation theory, are described and discussed on the 


new basis. 1. A: B. 


Electrolysis of Solutions of Lithium Hydroxide. Wittam 
(EcusNER DE Coninck and A. Boutaric (Ann. Chim. Phus. 1913, 
|viii], 29, 471—472).—It has been previously observed by Duter 
(Compt. rend., 1887, 104, 354) that the volume of oxygen obtained 
during the electrolysis of solutions of potassium, sodium, barium, 
and calcium hydroxides is sensibly less than one half of that of the 
hydrogen evolved. These observations have been confirmed by 
Berson and Destrem (A., 1888, 1007). The authors have therefore 
tlectrolysed solutions of lithium hydroxide, the cathode being a 
platinum wire and the anode a platinum plate. The volume of 
lydrogen liberated is always more than double that of the oxygen, 
varying from 2°30 for low-current densities to 2°06 for higher 
current densities. The phenomenon is not dependent on an absorp- 
tion of oxygen at the anode, since it does not show an appreciable 
variation if the latter has been previously used or recently heated. 
Hydrogen peroxide could not be detected in the liquid surrounding 
the anode, nor does a peroxide of lithium appear to be formed. 

H. W. 


The Electrolysis of Silver Nitrite and the Transport 
Number of the Nitrite Ion. Nitratan Duar and Devenpra Narr 
BrartacHaryya (Zeitech. anorg. Chem., 1913, 82, 141 —144).—Silver 
uitrite has been electrolysed, using a platinum cathode and silver 
inode, The transport number found for the nitrite ion is 0°539 in 
'1l—0-017N-solution, and 0°519 in 0°002N-solution at 25°. Vogel 
‘4, 1903, ii, 591) found 0°5877 from a 0°05N-solution of barium 
trite, C. H. D. 
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Concentration Changes in the Electrolysis of Copper 
Sulphate Solutions. Cuartes W. Bennett and C. 0. Browy 
(J. Physical Chem., 1913, 1'7, 373—385. Compare A., 1912, ii, 646) 
—The anode-cathode potential in a cell with a rotating cathodg 
depositing copper increases regularly with the speed of rotation of 
the cathode. By means of Sand’s auxiliary electrode it was found 
that the solution pressure of the copper cathode increases by 
upwards of 0°014 volt when the speed of the cathode is increased. 

Fine-grained copper produced by electrolysis or by mechanical 
treatment has a higher solution potential than cast copper. The 
H.M.F. of the cell cast copper| copper sulphate solution | electrolytic 
copper is 0°006 volt, which is increased to 0°014 volt with rapid 
stirring. The increase in solution pressure of the rotating cathode 
during electrolysis is attributed, however, to the increased rate of 
removal of cuprous salt (ions) with the more efficient stirring, as no 
such increase occurs when the electrolyte is dilute sulphuric acid 
free from copper. 

The increase in back 7.M.F. at the cathode does not explain the 
whole of the increase in the anode—cathode potential, part of which 
must be attributed to an increased resistance due to air bubbles 
being drawn down into the solution when the speed of rotation is 
high. 

The variations in anode—cathode potential and cathode solution 
potential with variations in temperature and in concentration of 
acid and copper salt and the influence of alcohol are in harmony 
with the authors’ hypothesis. The back #.M.F. in acid cuprous 
chloride solution, however, falls with increased cathode speed. This 
is attributed to a more rapid removal of the cupric ions from the 
vicinity of the cathode, but it is not explained why they should 
tend to collect there. 

The solution potential of a rotating copper electrode in nitric 
acid diminishes with increased speed of rotation owing to the more 
rapid removal of the active film of nitrous acid (compare Stansbie, 
Proc. Faraday Soc., November, 1912). R. J. C. 


Photoelectric Phenomenon Shown by Liquid Sulphur 
Dioxide. Jacqurs Carva.to (Compt. rend., 1913, 156, 1882—1884). 
—It has been shown already (A., 1910, ii, 1026) that when a 
current is passed between platinum electrodes in liquid sulphur 
dioxide in the dark, the current-intensity falls to a constant mini- 
mum. If at this stage the liquid is alternately illuminated and 
darkened, the current intensity rises to a greater extent at each 
successive illumination, reaching a maximum at the seventh, and 
falls at each extinction of the light, the limit of the fall beimg 
higher at each successive extinction. These changes are shown by 4 
curve in the original. After the final extinction the current graduv- 
allv falls to the original minimum. 

These two effects occur in the mass of the liquid, and are produced 
by ultraviolet rays. The positive effect is chemical. and is due to 
the change rerresented by the equation 380,=S+2S80,; the nega- 
tive effect, which takes place in the dark, is due to the removal 0 
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the impurities by the current. This negative effect is not exhibited 
when an alternating current is used. 7. A. Bf. 


Thermoelectric Power of Silicon. Jvunann G. KorEniGsBerRGER 
(Physikad. Zertsch., 1913, 14, 658—659).—The author has examined 
specimens of silicon which have both negative and positive values 
for the thermoelectric power when in contact with copper. It is 
shown that this property increases in both cases with the iron 
content of the silicon. It is determined by the number of electrons 
on the silicon, and the number of electrons determines the absolute 
dimensions of the Hall effect, the conductivity, the thermoelectric 
power, and the Peltier heat effect. d. 3 &. 


Magnetic Properties of the Alloys of Iron, Cobalt, Nickel, 
and Manganese with Boron. Armanp Binet pu JASSONNEIX 
(Eighth Inter. Cong. App. Chem., 1912, 2, 165—170).—Measurement 
of the magnetic permeability of the various alloys of iron with 
boron (compare A., 1909, ii, 569) shows that it attains a maximum 
when the composition corresponds with that of the boride, Fe,B. 
Similar series of measurements could not be made with alloys of 
nickel and cobalt, owing to the small quantities of them available, 
but the few results obtained indicated that the magnetic permea- 
bility of nickel is diminished by alloying with boron, at all events 
at the ordinary temperature ; the boride Ni,B is not attracted even 
by a strong magnet. 

Of the manganese borides, MnB and MnB,, only the former 
possesses magnetic properties other than those possessed by man- 
ganese itself. The permeability of the various alloys reaches a 
maximum at 13—15% of boron. 

Hysteresis measurements showed that the various alloys of iron 
and manganese with boron, as also the borides Fe,B, MnB, MnB,, 
and CoB, gives flatter cycles than soft iron filings. 

Iron boride, Fe,B, becomes non-magnetic at 740°; with falling 
temperature, it becomes magnetic at 730°. Both the borides of iron 
and cobalt lose their magnetism at a lower temperature than the 
respective metals. z. & 2. 


Additive Character of Physical Properties in Organo- 
metallic Compounds. Paut Pascau (Compl. rend., 1913, 156, 
1904—1906).—It has been shown previously (this vol., ii, 182) that 
in the case of organo-metallic compounds of the aliphatic series the 
conservation of diamagnetic properties follows a limit law, but that 
there are anomalies in the case of aromatic organo-metallic com- 
pounds. These anomalies have now been investigated by the deter- 
mination of the density, refractive index, and coefficient of mag- 
netisation for a number of compounds of both types. Lists of the 
values obtained are given in the original. 

Tn general, there is an exaltation of the optical properties of the 
metal (or corresponding multivalent element) in the case of the 
aromatic compounds and a lowering of the coefficient of magnetisa- 
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tion. There is therefore no generally additive character in the 
physical properties in the case of organo-metallic compounds. The 
may be exceptional in this respect, but the existence of these 
anomalies indicates that the additive character of physical constants 
in purely organic substances may be due, not only to the relative 
independence of the constituent atoms, but also to their low atomic 
weights and to the constant character of the valencies concerned. 
T. A. H. 


The Thermo-electricity of Steel. Wurto_p Broniewsk1 (Compt, 
rend., 1913, 156, 1983—1985).—The author has extended his previous 
work (this vol., ii, 288) to steels containing respectively 0°07, 0°24, 
0°44, 0°79, and 1°12% of carbon; manganese, silicon, sulphur, and 
phosphorus were also present. The results show that the various 
critical points and points of recalescence are as readily determined 
by this method as by any other. 

Formule are given which represent the thermo-electric power of 
the different steels over a range of temperature between 0° and 700°. 


a & F. 


Relation between the Law of the Compressibility of Gases 
and the Coefficients of Dilatation. TuHapp£e Perczatsxt (Compt. 
rend., 1913, 156, 1884—1886).—A mathematical paper in which it is 
shown that the values of pv for hydrogen, nitrogen, and air, calcu- 
lated from a knowledge of the values of a and 8, the coefficients of 


dilatation at constant pressure and at constant volume respectively, 
are in good agreement with the experimental values found by 
Amagat and Witkowski. a. Bo 


The Adiabatic Expansion of Liquids. L. Gay (Compt. rend., 
1913, 156, 1978—1979).—Using the method previously described 
(this vol., ii, 382) the author has determined, at different tempera- 
tures, the coefficient of adiabatic compressibility of the following 
liquids: ethyl bromide, isopentane, cyclohexane, carbon disulphide, 
toluene, carbon tetrachloride, chloroform, and ethyl acetate. From 
the results obtained the coefficient of isothermal compressibility has 
been calculated, and found to be in agreement with the results of 
other observers. T. 8. P. 


The Equilibrium Diagram of Both Modifications of Sulphur. 
Wa tTHeR Nernst (Zeitsch. physikal. Chem., 1913, 83, 546—550).—A 
theoretical paper in which it is shown that there is no reason for 
attributing a value other than zero to the integration constant C 
of the expression of the second law of thermodynamics as applied 
to the maximum work of condensed systems, namely, 

A=-—T,f?U /T?.dT+CT. : 
Kruyt’s paper (this vol., ii, 132) is criticised, and an answer given 
to his method of using the Nernst theorem for calculating the 
transition point of sulphur (see also Smits, this vol., ii, —, 
. 8 
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Determination of Specific Heats at Low Temperatures and 
their Use in the Calculation of Electromotive Force. II. 
Franz Potiirzer (Zeitsch. Elektrochem., 1913, 19, 513—518. Com- 
pare A., 1911, ii, 180).—The author has determined the specific 
heats of mercury, heptahydrated zinc sulphate, mercurous sulphate, 
mercurous chloride, thallous chloride, and ice at temperatures from 
the boiling point of hydrogen to about —100°. The values were 
used to calculate the atomic and molecular heats of the substances, 
and figures obtained which agree well with those obtained by means 
of the Nernst-Lindemann-Einstein formula. By means of the 
specific heats found the author calculates the /.M.F. of the elements, 
Hg|HgCl|PbCl,|Pb, Hg|HgCl|AgCl|Ag, and 

Pb| PbCl, | AgCl] Ag, 
making use of the Nernst heat theory. The calculated values agree 
well with the best experimentally determined values. J. F. 8. 


Melting Points, Specific Heats, and Heats of Fusion of the 
Alkali Metals. Errennz Rencape (Compt. rend, 1913, 156, 
1897—-1899).—A short description is given of the methods used in 
purifying the metals, and in determining the constants. The 
following results were obtained : 

Sodium.—Specific heat (solid) 0°2811 + 0°000233¢; (liquid) 0°330 
at 98°; heat of fusion 27°21; m. p. 97°9°; Z/T (ratio of atomic 
heat of fusion to absolute m. p.) 1°69. 

Potassium.—Specific heat (solid) 0°1728+0°000142¢; (liquid) 
0'1422 + 0°000668¢ ; heat of fusion 14°67; m. p. 63°5°; Z/7 1°70. 

Rubidium.—Specific heat. (solid) 0°0802+0°000153¢; (liquid) 
00921 —0°000026¢ ; heat of fusion 6°144; m. p. 39°0°; Z/T7 1°68. 

Caesium.—Specific heat (solid) 0°0522+40°000137¢; (liquid) 
00604 — 0°000034¢ ; heat of fusion 3°766; m. p. 28°45°; Z/T 1°66. 

2. A. M, 


Cryoscopy in Molten Hydrated Salts. Cx. Leennarpt and A. 
Boutaric (Bull. Soc. chim., 1913, [iv], 13, 651—657).—An elaboration 
of work already published on the cryoscopy of the fused penta- 
hydrate of sodium thiosulphate (compare A., 1912, ii, 234) and an 
extension of the study to the decahydrate of sodium sulphate. For 
the latter the latent heat of fusion at 31°3° is found to be 56°9, 
which gives K =32°5 in van’t Hoff’s formula, a value which agrees 
well with the experimental figure. W. G. 


Lowering of the Freezing Points of Reacting Solvents. 
Petrus H. J. Hoenn (Zeitsch. physikal. Chem., 1913, 83, 513—545. 
Compare this vol., ii, 394).—A theoretical mathematical paper con- 
taining a continuation of the author’s calculations (Joc. cit.) applied 
especially to freezing-point lowerings. It is shown that the freezing 
point of a salt (acting as solvent) is only lowered by the unlike 
portion of an added salt containing one ion the same as the solvent ; 
for example, the lowering of the freezing point of potassium 
chloride is brought about by the SO, ion on the addition of 
potassium sulphate. The dissociation of dissolved salts is not 
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complete, or is it zero. Only when the ionisation of the solvent is 
very small can the dissolved substance at very great dilution be 
completely dissociated, and only under these conditions can the 
unlike ions lower the freezing point. The rule, “that only the 
unlike ions lower the freezing point of a primary system,” is evolved 
mathematically for a solvent of any complexity. It is also shown 
that this rule is a special case of a general law, concerning the 
lowering of an (x+1) phase-point in a system of m components. 
This is fully worked out in the paper. The theoretical points 
evolved in the paper are illustrated, and proved by a consideration 
of the freezing-point lowerings of potassium chloride, sodium 
chloride, potassium fluoride, sodium fluoride, potassium nitrate, 
sodium chlorate, barium chloride, strontium chloride, calcium 
chloride, and formic acid, by the addition of salts containing one or 
other of the ions of the solvent, and by the addition of salts 
containing ions which are both dissimilar. The change in the 
transition point of Glauber’s salt by the addition of various 
substances (Léwenherz, A., 1896, ii, 149) is considered, and shown 
to be in accord with the theory evolved. J. F.S. 


Vapour Pressure of Metais. H. von WanrTENBERG (Zeilsch. 
Elektrochem., 1913, 19, 482—489).—The author has determined the 
vapour pressure of lead, silver, thallium, platinum, and copper by 
the method previously used by him for the determination of the 
vapour pressure of silicon (A., 1912, ii, 1137; this vol., 11, 47). The 


follewing values were obtained: Lead, vapour pressure (p) at 
808°=1:05x 10-4 atm., 996°=2°30x10-3 atm., and 1178°= 
2°20x 10-2 atm. The boiling point (4) and the heat of vaporisa- 
tion (A) were calculated in each case, A=44,000 cal. and 6 =1630°+ 
20°. For silver, p at 1178°=1°90 x 10-4 atm., 1316°=1-08 x 10-8; 
1435° 5°10x 10-3: A=60800 cal., 6=2100°. For thallium, p at 
634°=7°40 x 10-5; 783°=1°75 x 10-3; 970°=3°20x 10-2: vA=3800 
and 6=1306°. Platinum and copper showed no loss in weight when 
heated at 1360°. Hence their vapour pressure at this temperature 
was less than 10-5 atm.; tin, however, gave a notable pressure at 
this temperature, and preliminary experiments are recorded. 
J. F.S. 


Vapour Pressure of Binary Mixtures. Jowannes J. VAN LAaR 
(Zeitsch. physikal. Chem., 1913, 83, 599—6"8).—Polemical against 
Dolezalek (this vol., ii, 481). The author takes exception to ten 
points in Dolezalek’s criticism of his paper (A., 1910, ii, 583), which 
he argues at length. J. F. 8. 


Regularities in the Steam Distillation of Organic Acids. 
Axper. Sten (J. pr. Chem.. 1913, [ii], 88, 83—89).—It has heen 
shown by Naumann and Miiller (A., 1901, i, 204) that at constant 
temperature and pressure the velocity of steam distillation of a 
volatile substance, as measured by the amount contained in unit 
volume of the distillate, is proportional to the amount of the 
substance in the distillation flask, provided that the volume of 
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liquid in the latter remains constant. From this the author deduces 
the equation 1/vloga/(a—x)=c, where a is the amount of the 
substance originally present in the distillation flask, » the volume 
of the distillate, z the amount of substance in the distillate, and c a 
constant, which is termed the distillation constant. The value of 
this constant has been determined for a number of organic acids, 
using a volume of 150 c.c. 

In the case of acetic acid it is found that the velocity of distilla- 
tion is inaependent of the concentration, and inversely proportional 
to the volume of the liquid in the distillation flask. 

Substitution of a hydrogen atom in acetic acid by methyl 
increases the volatility, whilst substitution by phenyl, chlorine, 
carboxyl, and hydroxy! diminishes it in the order given. 

Of the isomeric toluic acids, all of which have a greater volatility 
than phenylacetic acid, the ortao-compound is the most volatile 
and the para the least. 

isoButyric acid is more readily volatile than n-butyric acid. 


FF. Bi 


Small Rods for Preventing Superheating. E. P. Hiusster 
(Zeitsch. angew. Chem., 1913, 26, 400).-—The end of a glass rod is 
softened in the Bunsen flame and then a piece of platinum wire 
pushed into 1t. When the glass is cold the wire is bent backwards 
and forwards so as to break it off as neai to the glass as possible. 
Such rods act extremely well in preventing the superheating of a 


boiling liquid. T. &. P. 


Polymorphism of Zinc. P. N. Lascurscurenxo (J. Russ. Phys. 
Chem. Soc., 1913, 45, 552—557).—The author has measured the amounts 
of heat developed during the cooling of zinc in a tube of quartz 
glass from various temperatures ranging from 200° to 540° down 
to 15—15'5°. The curve having amounts of heat as ordinates and 
initial temperatures as abscisse suddenly increases in steepness at 
340—350°, which is in good agreement with the temperature of 
transformation as given by other observers. At the melting point, 
419420°, the curve rises vertically through a certain distance, and 
then becomes virtually a straight line. The heat of transformation 
is about 0°19 Cal. per gram-atom, and the latent heat of fusion 
about 1°73 Cal. 

Although quartz exhibits a definite temperature of transformation 
at 575—580°, quartz glass contains no crystalline quartz, and hence 
shows no transformation point. z. BF, 


Thermochemical Researches on Solution. III. Nuicotas DE 
Kotossovskt (Bull. Acad. roy. Belg., 1913, 329—339. Compare this 
vol., ii, 22, 308).—The author has determined the heat of solution 
of sodium and potassium iodides and bromides in aqueous solutions 
of ethyl and methyl alcohols, the object of the work being to see 
if there existed in these cases the same regularity between the 
corresponding sodium and potassium salts as was found by Thomsen 
for aqueous solutions. For a 33°83% ethyl alcohol_water mixture, 
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that is, 200H,0O+40Et-OH, the following heats of solution are 
found: NaBr=-—1866 cal.; NalI=+151 cal.; KBr= —6384 eal. 
and KI= —6076 cal. The differences between the heats of solution 
of corresponding sodium and potassium salts are of the same order 
as the corresponding differences obtained for aqueous solutions; on 
the other hand, the differences between these figures are about 
double the values obtained for aqueous solutions. For a 30°77% 
methyl alcohol_water mixture, that is, 200H,O+50Me-OH, the 
following heats cf solution were obtained: NaCl= —2234 cal.; 
NaNO,= — 6064 cal.; KCl= —5429 cal., and KNO,= — 9300 cal. 
The difference between the heats of solution of the corresponding 
sodium and potassium salts is —3850 cal., and between nitrate and 
chloride in each case — 3215 cal.; this shows the additive nature of 
the heat of solution in alcohol—water solutions. The author then 
proceeds to examine certain solutions as to their suitability as 
freezing or cooling mixtures. It is shown that the following tem- 
perature lowerings are obtained: 50NaCl+ 100H,O, 2°5°; 50NaCl+ 
100EtOH, 5°5°; 100C;.H,.0,,+100H,O, 24°; 100C,,H,.0,, + 
100EtOH, 5°5°; 100NH,NO,+100H,O, 25°5°; 100NH,NO,+ 
100EtOH, 19°0°; 50KNO,+100H,O, 10°9°; 50KNO,+ 100EtOH, 
41°; 100EtOH+100H,0, 6°4°; 100PhOH +100, 33°83% alcohol, 
184°; 100PhOH +100, 95% ulcohol, 144°; and 200PhOH +100, 
95% alcohol, 22°5°. J. F. 8. 


Thermochemical Researches on Solution. IV. Nicotas pe 
Kotossovski (Bull. Acad. Roy. Belg., 1913, 340—357. Compare last 
abstract).—The present paper deals with the relationship of the 
heat of solution in water and aqueous alcohol, and the degree of 
dissociation of the dissolved substance in these solvents; and for 
this purpose a number of heats of solution in water and 33°83% 
alcohol were determined. The following values were obtained: 
C,H;(OH); + 200H,O = + 1339 cal.; C,;H,(OH), + 200H,O + 
40EtOH=-—412 cal.; tannin+400H,O=+325 cal.; tannin+ 
400H,O + 80EtOH = + 206 cal.; C,,H 90,,(sucrose) +400H,O= 
—913 cal.; C,.H,.0,, +400H,O + 80EtOH = —4290 cal.; PhOH+ 
200H,O = — 2730 cal. ; and PhOH + 200H,0 + 40EtOH = — 4578 cal. 
On comparing these values with the corresponding values of strong 
electrolytes it is seen that there is no obvious difference in the heat 
change for electrolytes and non-electrolytes. The author shows that 
the heat of solution of phenol in alcohol—water mixture and in 
pure water furnishes evidence in favour of the existence of a 
phenol hydrate in the latter case, and not in the former. J. F. S. 


Anhydrous Sodium Sulphate and Water. D. T. Wizser (J. 
Physical Chem., 1913, 17, 556—557).—The dissolution of anhydrous 
sodium sulphate in water above the transition point (32°6°) is 
accompanied by a rise in temperature which is greater the higher 
the initial temperature. The explanation which connects the 
positive heat of solution with the falling solubility curve of the 
anhydrous salt is correct, but it does not explain the effect of the 
ivitial temperature on the temperature rise. Dammer suggested 
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an increasing heat of solution with rise in temperature, but it is 
sufficient explanation that the temperature rise depends on the 
ratio of the rate of dissolution to the rate at which heat is lost by 
radiation, etc., and that this ratio is higher at 90° than at 40°. 

R. J. C. 


Trouton’s Quotient and the Heat of Vaporisation of Pure 
Substances Boiling at Low Temperatures. Data for Helium. 
Ropert DE Forcranp (Compt. rend., 1913, 156, 1809—1813)—The 
author has calculated the molecular heats of vaporisation of a 
number of substances of low b. p. (chlorine, radium emanation, 
oxygen, nitrogen, hydrogen, and helium) by means of his formula 
(this vol., ii, 556). The values obtained are in satisfactory agree- 
ment with those deduced from the vapour tension, and also with 
those obtained by direct experiment. Trouton’s law only appears 
to be exact at moderate temperatures (from 300° to 900° absolute). 

The method of calculating the molecular heat of vaporisation 
from measurement of vapour tension is fully explained in the 
instance of helium. H. W. 


A Safe Thermostat for Use with Coal-gas. Wittem P. 
JonissEN (Chem. Weekblad, 1913, 10, 532—537).—A description of a 
thermostat and stirrer actuated by hot air. The important features 
are use of “compo” pipe for the gas leads instead of indiarubber, 
and the complete enclosure of the gas-jets in a chamber of wire- 
gauze, on the principle of the Davy !amp. A. J. W. 


Constant Temperature Apparatus. Freprerick H. Dupré and 
Percy V. Dupré (Analyst, 1913, 38, 308—311).—An apparatus is 
described and figured, in which a constant temperature is obtained 
by regulating the pressure; this may be effected by cautiously 
withdrawing (or supplying) air after (or before) generating steam. 

The apparatus consists of a boiler filled one-third with water, a 
reflux condenser, a water-jacketed pressure bulb, and a screw valve. 
When the latter is shut the apparatus is absolutely air-tight; a 
safety plug of fusible metal is supplied. The pressure determines 
the temperature of the steam evolved in the boiler, and so long as 
sufficient heat is supplied to keep the water boiling without pro- 
ducing more steam than can be dealt with by the condenser, the 
temperature remains practically constant. L. DE K. 


Molecular Constitution of the Free Surfaces of Liquids. 
Mavison M. Garver (J. Physical Chem., 1913, 17, 386—389. Com- 
pare A., 1912, ii, 831).—The conclusion previously drawn from 
Maxwell’s law of the distribution of molecular energies, namely, 
that attraction in the surface film of a liquid depends on the 
number of molecules irrespective of their mass, is now shown to 
be unnecessary. The equation is satisfied if it is assumed that the 
density of a liquid is determined solely by the molecular forces 
acting between individual molecules in the surface film. In the 
interior of the liquid the average force acting on a molecule in any 
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given direction is nil, but owing to the relatively crowded condition 
complexes are formed which act temporarily as single molecules, 
The molecular weight in the surface film is the same as that of 


the saturated vapour. R. J. C. 


Gay and Ducelliez’s Chemical Interpretation of Singular 
Points. Nicovas pE Kotossovski (Bull. Soc. chim., 1213, [iv], 13, 
648—650).—A criticism of Gay and Ducelliez’s inferences (compare 
this vol., ii, 387). W. G. 


Significance of the Relationship between Molecular 
Cohesion and the Product of the Molecular Weight and the 
Number of Valencies. Apert P. Matuews (J. Physical Chem, 
1913, 17, 481-—500. Compare this vol., ii, 300, 494, 495).—Accord- 
ing to Drude, the electron couples constituting molecules are of two 
kinds, namely, those of the atoms which when added together give 
the molecular weight, and the valency electrons, which have a 
different degree of liberty and can vibrate synchronously with light. 
Pascal has shown (A., 1911, ii, 367, 679) that magnetic suscepti- 
bility is a function of atomic weight and valency; thus refractive 
index, diamagnetism, and molecular cohesion are cognate proper- 
ties. 

The fact that cohesion is determined by the number of electron 
couples (atomic and valency) in the molecule suggests that it is 
electrostatic or electromagnetic in nature. The author adopts the 
latter view, and supposes that magnetic attraction is molecular 
cohesion made apparent at distances more than molecular by reason 
of the orientation of polarised molecules. 

If a molecule is of such a nature that its electron couples 
co-operate to produce polarity, it is paramagnetic, but if the molecule 
has many poles it is diamagnetic, and its magnetic field coincides 
with its cohesive field. 

In non-magnetic substances the cohesive field is completely 
neutralised by the surrounding molecules. R. J. C. 


Do Molecules Attract Cohesively Inversely as the Square 
of the Distance? Atsert P. Matnews (J. Physical Chem., 1913, 
17, 520—535. Compare preceding abstract).—The empirical equa- 
tion, A=L—F=k( 3/d— 3/P), where A represents the internal 
latent heat employed in overcoming molecular cohesion on passing 
from liquid at density ) to vapour at density d, was considered by 
Mills (A., 1911, ii, 711; 1912, ii, 1041) as evidence that molecular 
cohesion, like gravitation, follows an inverse square law. Mills’ 
equation is not valid in the neighbourhood of the critical tempera- 
ture, whereas the equation given by van der Waals is valid only at 
the critical temperature. This equation, ZL —# =a(d—D), indicates, 
according to Sutherland, that molecular cohesion varies inversely 
as the fourth power of the distance between molecular centres. 

The total latent heat 7, must be equal to the sum of three factors, 
namely, #, the external work, A, the work against molecular 
cohesion, and 7, the energy absorbed in expanding the actual 
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molecules and increasing their rotation; thus the correct equation 
should be L—#H—Z=a(d—WD) on Sutherland’s hypothesis, and in 
any case Mills’ equation cannot be correct, as it takes no account of 
1, so that the inference drawn from it, that the molecules attract 
inversely as the square of the distance, is not justified. The equa- 
tion L -# —I=a(d—D) reduces to that of van der Waals near the 
critical temperature, where J is very small. It cannot be verified at 
other temperatures in the absence of an independent estimate of the 
value of Z, but in accordance with it the ratio (L—F)/(d—D) 
increases progressively from a on passing from the critical to lower 
temperatures. The value of Z for hexane is nil at the critical 
point (234°5°) and 28°21 Cal. at 0°. 

It is urged that the known variations in the constant b of van 
der Waals’ equation indicate that the factor 7 cannot be neglected. 
At low temperatures, when } decreases on vaporisation it must be 
supposed that association or quasi-association occurs in the vapour 
and J retains a positive value. R. J. C. 


Fluidity and the Hydrate Theory. II. Evcene C. Binenam, 
Georce F. WuitTk, AprRIAN THomas, and J. L. Capwett (Zeitsch. 
physikal. Chem., 1913, 83, 641—673. Compare A., 1912, ii, 1144).— 
A continuation of the previous work; the authors have measured 
the fluidity of the following series of binary liquid mixtures at a 
series of temperatures: Ethyl alcohol and water, acetic acid and 
water, methyl alcohol and water, formic acid and water, n-hexane 
and dissoamyl, methyl alcohol and ethyl aicohol, acetic acid and 
ethyl alcohol, and also the ternary mixtures ethyl alcohol, water, 
and acetic acid, and ethyl alcohol, methyl alcohol, and water. The 
measurements of other observers are recorded, compared with the 
authors’ values, and criticised. An hypothesis is put forward to 
explain the relationship between fluidity and other physico-chemical 
properties. It is shown that in comparing the fluidity of mixtures, 
volume concentration must be used instead of the usually adopted 
weight concentration. It is also shown that normally the fluidity 
concentration curve is linear, and that changes from the linear 
curve in certain mixtures can be explained by chemical changes, 
association, etc. The cases examined indicate that many so-called 
solvates are, strictly speaking, chemical compounds of one molecule 
of each of the components of the mixture, and in this they are 
directly opposed to the general theory that a solvate is undeter- 
mined in its composition. This is explained by the statement that 
at any given moment only a small fraction of the components are 
combined, and that an equilibrium exists between the compound 
and the components. It is shown that taking n». as a measure of 
the anions and cations in the ionic migration, in ethyl alcohol— 
water mixtures this value decreases when the concentration of the 
alcohol is slowly increased, but no minimum is to be found which 
corresponds with the fluidity minimum. Assuming that the “ atmo- 
sphere’ surrounding the ions is of uniform size it would follow 
that the conductivity would be proportional to the fluidity. But 
in mixtures with small fluidity the components are combined to the 
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largest extent; consequently, the atmosphere surrounding these 
atoms or groups is diminished, and the ionic velocity is correspond- 
ingly large. It is also shown that when an acid and an alcohol 
are mixed an additive compound of the two components is first 
formed, and that this then decomposes to form the ester. Also it is 
shown that a maximum in a viscosity-weight concentration curve 
does not necessarily give the composition of the solvate; conse- 
quently, until some other evidence is forthcoming as to the exist- 
ence of hydrates in solution than this, the results must be received 
cautiously. J. F. 8. 


Association in Some Gaseous Mixtures. ALFRED Scnuize 
(Ber. Deut. physikal. Ges., 1913, 15, 488—496. Compare A., 1912, 
ii, 108).—Experiments are described on the vapour pressure of 
the following vapour mixtures: acetone—chloroform, ethyl ether- 
benzene, benzene—chloroform, and ethyl ether—carbon disulphide. 
It is shown that on mixing acetone and chloroform a mutual asso- 
ciation takes place, and at 80° under a total pressure of 1 atm. the 
two substances combine to the extent of 0°37 mol. %. From this 
it follows of necessity that the same compound exists in the liquid 
mixture and to a much larger extent, as has been shown by the 
divergence of the mixture from the mixture laws. With regard to 
the mixtures ethyl ether—benzene and benzene—chloroform a chemi- 
cal compound of the two substances could also be detected in the 
gaseous phase. By the same method it is shown that in the mixture 
ethyl ether—carbon disulphide on account of the increase in pressure 
on mixing the vapours that carbon disulphide must be strongly 
associated ; probably ter- or yuadri-molecular complexes are present. 
Finally, a series of other properties are detailed, which allow of 


conclusions being drawn as to association in liquids and vapours. 
J. F. 8. 


Related Absorption Curves. I. | Werner Meck ensure (Zeitsch. 
physikal. Chem., 1913, 83, 609—-624. Compare A., 1912, ii, 355).— 
The author had previously shown that if the absorption curves of 
phosphoric acid by stannic oxide are plotted for different tempera- 
tures, a series of curves are obtained such that if one be taken as 
the normal curve then by multiplying the ordinate values of 
that curve by a given figure and leaving the abscisse values alone 
the other curves can be obtained. Such a series of curves the author 
calls “related ” (affine) curves. The object of the present paper is 
to see if such curves are general for other absorbing colloids, and 
for this purpose the absorption curves of arsenious oxide by ferric 
hydroxide gels at a number of temperatures is determined. It 1s 
shown here that such related curves are obtained. The meaning 
of the relationship between the curves is held to be due to the 
specific surface of the adsorbent, and consequently the constants 
for the various curves can be taken as a relative measure of the 
specific surface of the different specimens of the absorbent. It 1s 
also shown that similar related curves can be obtained when a given 
substance is adsorbed by a series of different adsorbing colloids. 


J. F. 8. 
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Adsorption. IV. Geruarp C, Scumipt (Zeitich. physikul. Chem., 
1913, 88, 674—682. Compare A., 1910, ii, 1041; 1911, ii, 969; 
1912, ii, 286)—The author gives a new and stricter proof of his 
adsorption isothermal formula (a—z)/v.S=Ke4--®/2.z, in 
which « represents the quantity of adsorbed substance, v the 
volume, (a—«)/v the concentration, S the concentration at satura- 
tion, and A and X constants. The analogy between adsorption and 
reactions of the first and second orders is illustrated by considera- 
tion of the decomposition of calcium carbonate in the absence and 
presence of carbon dioxide. It is shown that absorption of gases 
runs parallel to the power of those gases in reducing and destroying 
the fluorescence of iodine and mercury vapours. J. ¥. B. 


Tension of Metal Ammonias. Fritz Epuratm (Zettsch. physikil. 
Chem., 1913, 84, 98—100).—Polemical : an answer to Biltz (this vol., 
ii, 129, 130). J. F. S. 

An Analytical Dialyser. Lapistas Kopaczewskr (Compt. rend., 
1913, 156, 1853—1855).—The author has devised an apparatus 
in which (1) rapid dialysis in a 
stream of pure water, (2) distilla- 
tion of the water, and (3) con- 
densation of the dialysable portion 
can be effected. It may be readily 
understood from the annexed 
diagram. 

A is a modified dialyser pro- 
vided with a glass tube ; by means 
of the three-way cock, #, com- 
munication can be _ established 
between A and the flask B, or 
water may be drawn off by the 
lateral tube to enable the operator 
to determine the end of the reac- 
tion. The Jena-glass flask, B, is 
provided with a cork carrying 
three tubes; two of these, made 
of glass, communicate with the 
dialyser and pump respectively, 
whilst the third, of tin, leads to 
the condensers. The latter are 
connected by a Y-tube, and so ar- 
ranged that the water condensed 
in them flows into A. In use, the 
flask is filled with a suitable quan- 
tity of water, and the dialyser 
placed in position. The apparatus 
- 1s then exhausted through the 
stopcock r, and the latter closed. 
The flask is heated at about 40°. 
Under these circumstances be- 
tween three and four litres of water distil per day, and the water 
in the dialyser is renewed from ten to twenty times. 
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It is claimed that dialyses can be effected much more rapidly in 
this apparatus than in the usual manner, and further, that, if the 
dialyser is removed, the apparatus can be used for the preparation 
of water in a high state of purity. H. W. 


Passage of Nascent Hydrogen through Iron M. Bean 
and Sitvio Lussana (Nuovo Cim., 1913, [vi], 5, i, 389—392).—The 
recent paper of Charpy and Bonnerot (A., 1912, ii, 336) only 
confirms the authors’ results published twenty years since (Atti 
Istituto Veneto, 1888—1891). R. V. 8. 


Osmotic Pressure of Colloids. IV. The Theory of Colloidal 
Electrolytes. Wiuo08Lm Bittz (Zeitsch. physikal. Chem., 1913, 83, 
625—639. Compare A., 1910, ii, 22, 693; 1911, ii, 702).—The 
author criticises and compares the views of Donnan and Harris 
(T., 1911, 99, 1554) and Donnan (A., 1911, ii, 848) with his own. It 
is shown that in connexion with the wandering in of electrolytes in 
the measurement of osmotic pressure of colour substances against 
water of equal electro-conductivity, that the theories of Donnan 
and the author agree qualitatively, and in some cases quantitatively. 
Hydrolysis is discussed in connexion with the older theories and 
with Donnan’s theory of membrane hydrolysis chiefly in the follow- 
ing points: (a) hydrolysis in the preparation and purification of 
colloids; (0) lowering of osmotic pressure by hydrolysis, and the 
accompanying formation and polymerisation of free colour acids; 
(c) driving back of hydrolysis in osmotic experiments by the addi- 
tion of the products of hydrolysis. The author concludes that even 
in the light of the more general theory of Donnan, his conclusions, 
as stated in his last paper (Joc. cit.) with regard to characteristics 
of the solutions of colour substances, sufficiently express the 
observed conditions. . ¥. G. 


Dispersological Theory of True Solutions. Perr P. von 
Weimakn (Zeitsch. Chem. Ind. Kolloid, 1913, 12, 298—308. Compare 
this vol., ii, 307).—The author starts from the statement that solids 
are practically insoluble in those liquids in which they are unable 
to form solvates, and toward which they are chemically indifferent. 
The conclusion is drawn that solution in water is brought about by 
a weakened (dynamic chemical) linking between the water and the 
dissolved substance; the intensity of the linking must lie between 
fixed limits, an increase leading to static chemical linking (that is, 
the formation of definite hydrates) as well as a diminution causing 
a diminished solubility. From a consideration of the ultramicro- 
scopic structure of solutions the author comes to the conclusion 
that the dimensions of the viscosity of the solvate particle tend to 
approach those of the particles of the solvate without ever actually 
reaching them. In the ideal case at the maximum of the solubility 
curve the dissolved particles have their maximum dimensions and 
minimum density, and at this point the viscosity of the dissolved 
particles most nearly approaches the viscosity of the solvent 
particles. In connexion with the mechanism of solutions it is shown 
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that the process of solution consists in a diminution of the surface 
energy by means of a diminution of the surface tension and a com- 
pensating of the tendency to contract by the residual surface energy, 
by means of the kinetic energy of the solution. In a typical case 
of a true solution the contractive tendency of the surface energy 
is entirely compensated by the kinetic energy of the solvent, and 
consequently the homogeneous distribution of the dissolved sub- 
stance cannot change with time. Similarly, in the case of a substance 
which is absolutely indifferent to the solvent the contractive tend- 
ency of the extremely large surface energy cannot be compensated 
by the kinetic energy of the solvent, and consequently such solutions 
ean only maintain their homogeneous distribution for any length 
of time when they are very dilute. 4. ¥. &, 


Electrolytic Dissociation of a Salt Governed by the Mass 
Law. Paut TH. Monier and R. Romann (Compt. rend., 1913, 156, 
1889—1891).—-It has been assumed recently that the failure of 
salts and good electrolytes in general to dissociate electrolytically in 
accordance with the mass law, is due to gradual hydration of the 
ions which accompanies dilution. If this is so the mobility of the 
ions will become constant when hydration is complete, and the 
conductivity will then no longer depend only on the ionisation, 
and under these conditions the:mass law should govern the change. 
This hypothesis has been verified for piperidine cyanoacetate. 

T. A. H. 


A New Theory of Allotropy. Gustav Tammann (Zeitsch. 
physikal. Chem., 1913, 83, 728—734).—Polemical against Smits 
(compare Smits, A., 1910, ii, 195, 400; this vol., ii, 393; Tammann, 
A., 1913, ii, 193). J. F. S. 


Colloidal Suspension of Graphite. Henry L. Doyie (J. 
Physical Chem., 1913, 1'7, 390—401),.—Crystalloids, such as sodium 
chloride, sodium hydroxide, acetic acid, etc., have no appreciable 
influence on the rate of settling of suspensions of bone-black and 
graphite. Bone black and graphite decolorise saturated solutions 
of iodine in water, but iodine has no influence on the rate of 
settling of these substances in benzene and absolute alcohol. 

Good suspensions of graphite and bone-black in water were 
obtained by the use of caseinogen dissolved in sodium phosphate, 
dilute ferric acetate which had been boiled to promote hydrolysis, 
and sodium oleate. Concentrated sugar solutions, gelatin solutions, 
and an ammoniacal suspension of catechu have a little influence in 
stabilising suspensions of graphite, which in the case of catechu is 
Increased by the presence of iron oxide. 

An excellent suspension of graphite in oil was obtained by the 
use of a dry iron soap prepared by heating ferric chloride solution 
with sodium oleate. Sodium and magnesium oleates and precipi- 
tated ferric hydroxide give good suspensions, but only in presence 
of a small proportion of water. A dark gummy product obtained 
by heating “ paraffin ” in air had some effect, but resin and shellac 
were without influence. 
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A sample of Acheson’s “ Aquadag” was found to contain 3:2% 
of ferric oxide and 1°2% of copper in a total ash of 8%. 
R. J. C. 


Indirect Analysis of a Ferric Oxide Gel. Harry B. Weisgg 
(J. Physical Chem., 1913, 1'7, 536—555).—The calculation of the 
composition of a deposited gel from that of its mother liquor 
(Bancroft, A., 1905, 11, 685) depends on the assumption that one 
constituent of the mother liquor is entirely absent from the gel. 
Gelatinous ferric hydroxide precipitated from a known amount 
of ferric chloride solution by a known excess of sodium hydroxide 
solution cannot be analysed by this method, as both sodium and 
chlcrine are found in the gel. A modification of the method is 
possible in this case, as the hydroxide is matted into a compact 
mass by long-continued centrifuging, and the mother liquor may be 
decanted practically without loss. The weight and composition 
of the mother liquor are the data necessary for calculating the 
composition of the gel. The indirect method avoids the estimation 
of small amounts of sodium and chlorine in presence of excess of 
iron. 

The quantities of sodium hydroxide, chloride, and water adsorbed 
in ferric hydroxide gel vary widely with the composition of the 
mother liquor and the age and amount of centrifugal treatment 
of the gel. The absorption of chloride is diminished by an excess 
of sodium hydroxide. R. J. C. 


Proof of the Applicability of the Boyle-Mariotte and Gay- 
Lussac Laws to Emulsions. B. ILsin (Zertsch. physikal. Chem., 
1913, 88, 592—598).—The author has examined emulsions of 
gamboge in water, castor oil, and gum arabic in water, and from 
the results draws the conclusions that in emulsions the variation 
in concentration follows the theoretical laws within the limits of 
experimental error; also that at the concentrations employed in 
the work the compressibility ratio 8/8) is very nearly unity, or, 
in other words, that the movements of a given particle are quite 
independent of the movements of the other particles. J. F. 8. 


Theory of Emulsification. V. Wiper D. Bancrorr (J. 
Physical Chem., 1913, 17, 501—519. Compare this vol., ii, 121)— 
In an emulsion the surface film surrounding the dispersed drops 
must be considered as a separate phase. This film adsorbs each of 
the two liquid phases, and its surface tension is not the same on 
each side. The film becomes concave, and envelopes the liquid 
on the side with the higher surface tension. Hence a hydrophile 
colloid will make water the dispersing phase, and a hydrophobe 
colloid will make water the dispersed phase. ; 

Examples of emulsions in which water is dispersed are lanolin 
(which contains 25% of water), emulsions of water in mineral oil 
containing resin, greases, or solidified oils in which a lime soap 18 
usually the emulsifying agent, and ready-mixed paints to which 
water has been added to keep the solid ingredients in suspension. 
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In the last case the dispersing phase is linseed oil, and the emulsify: 
ing agent probably rosin. Experiments made by F. R. Newman 
showed that an emulsion of water in white lead paint could contain 
as much as 70% of water. Water can be dispersed in carbon 
disulphide to the extent of 90%, using magnesium oleate with a 
little sodium oleate as protective colloid. In order to emulsify two 
liquids which are completely miscible it is necessary to add some 
soluble substance which will cause the two liquids to separate, as 
well as an emulsifying colloid or powder. The cracking of emulsions 
with age is often due to the shrinkage of the jelly-like colloidal film. 
In some emulsions, however, the protective film is a layer of ions 
due to an electrical charge. R. J. C. 


Kinetics of Chemical Reactions of the First, Second, and 
Third Orders. V. Ecor I. Ortov (J. Russ. Phys. Chem. Soc., 
1913, 45, 457488. Compare this vol., ii, 127, 128).—The autho 
arrives analytically at the following results. 

The chemical reactions characterised by the fundamental differen- 
tial equations (I) dr/dt=k(A—z2z), (Il) dz/dt=k(A —2z)(B+2), 
and (III) dz/dt=k(A —2x)(B—2) or dx/dt=k(A —z), represent the 
summation of at least three reactions, the observed values of x being 
composite magnitudes. 

Mathematical analysis of the equations (II) and (III) renders 
possible their resolution into: (1) An equation of a reaction of the 
first order, dz,/dt=k,(A—2z,). (2) An equation representing the 
action of a newly-formed substance, different from A, and increasing 
in concentration z!; on its formation, the new compound immedi- 
ately decomposes into fresh groupings. The reaction proceeds with 
velocity k,, and is represented in the fully developed differential 
equation by the term +4,7'(A—z,). (3) An equation of the 
counter-reaction of the new compound z!, this proceeding with 
velocity kz, and being represented in the complete equation by the 
term —k,v1(A —2)). 

For a reaction with the fundamental differential equation, 
dz/dt=k(A —x)(B+ 2x), ky is always greater than k, and k,—k,=kh. 
For one with the equation dx/dt=k(A — 2x)? or 

dx/dt=k(A —x)(B-z2), 
I, is always less than k, and k,—k,= —k, whilst for one with the 
equation dx/dt=k(A —2), kz is equal to ks. 

The term £,(A —2,) of the complete equation is present in every 
differertial equation representing a chemical reaction, and charac- 
terises a process of change of the initial substance into one of 
different nature ; for instance, an ionised into a non-ionised complex. 
This change is a time-change, and when complete is immediately 
followed by further resolution into new groups or ionic groupings. 
The interaction of these new groups with the remaining: initial 
compound and the corresponding counter-reaction proceed simui- 
taneously with the first reaction, and are also time-reactions. 

The velocity constant k of the fundamental equation represents 
the difference k,—k3, and may be either positive, or negative, or 


- T. H. P 
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Kinetics of Reactions of the Second and Third Orders, yy], 
Kcor I. Ortov (J. Russ. Phys. Chem. Soc, 1913, 45, 489—5]). 
Compare this vol., ii, 127, 128)—-The author considers the deriva. 
tion of the differential equation dx/dt=k(A —mz)’ from dz/dt= 
k(A —x)8+k,¢(x). Writing k, for k(l—m), k, for 1+, and hs 
for 1+m-+m?*, it is shown that ¢(7)=a#{3A(A —kox)+hg2}. Qo 
that, d«/dt=k(A—mz)’ is derived from da/dt=k(A —z)4 
k,x{3A (A —kyx)+hg2*}. The second term of the right-hand side 
has a positive sign if m is less than 1, whereas if m is greater than | 
the equation becomes 

dz/dt=k(A —«)—k,x{3A(A —kyx) + kgx?}. 

The reactions (1) 2FeCl,+2KI=2FeCl,+2KCl+I, and (2) 
Fe,(SO,); + 2KI = 2FeSO, -- K,SO, + I, (compare Seubert and 
Dorrer, A., 1894, ii, 140, 191) are shown to be capable of repre- 
sentation thus: (1) [FeCl,]Cl+ KI=[FeCl,]I + KCl and 

2[ FeCl, |I = 2F eCl, + I,, 
FeSO, 


and (2) Beal SO, + 2KI=2[FeSO,-T] +K,SO, and 


2[ FeSO,°I] = 2FeSO, + I. 
Since, on the one hand, the reaction does not proceed to com- 
pletion but attains a limit, and, on the other, the iodine separated 
combines, as it is liberated, with potassium iodide to form the 
complex KI,, and so removes a corresponding quantity of potassium 
iodide from the sphere of the reaction, it is regarded as justifiable 
to apply to the process either the equation 
dx/dt=k(A —mz)(B—mz) 

or dx/dt=k(A—mz)*. The integral of this equation under such 
conditions that z=0 when ¢t=0 is mk=ma/tA(A—mz), where 
k and m are constants and A the amount of iodine corresponding 
with the whole of the ferric chloride or sulphate, independently of 
whether the whole or only part of the salt takes part in the 
reaction. The magnitude of m depends on the concentration of the 
potassium iodide, and is, in most cases, greater than 1, so that in 
the differential equation dz/dit=k(A —x)*+k,¢(x) the constant |; 
is negative in sign. Hence the change proceeds with retardation 
of the principal reaction, k(A —x)®, owing to union of the iodine 
and potassium iodide to form the complex KI, and to its reversi- 
bility. The magnitude of & increases in approximate proportion 
to the square of the concentration of the potassium iodide. When 
k, is negative the smaller the concentration of potassium iodide 
the greater is the absolute magnitude of k, and the more marked 
will be the negative catalysis. 

Bodenstein and Kranendieck (A., 1912, ii, 747) attempted to 
explain the results of their investigations on the decomposition 
of sulphur trioxide in quartz vessels at high temperatures by 
assuming that the course of the reaction is represented by an 
equation of the first order, da/dt=k(A —x)—k,x. Such an assump- 
tion is open to criticism, especially as it is not easy to explain why, 
under certain conditions, a reaction of the third order should 
proceed as one of the first order. To explain the divergence of this 
reaction from the usual type, the author applies the equation for 4 
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reaction of the third order in its general form, namely, 
dz/dt=k(A —mz), 

integration of which gives 2A2mk=ma2(2A —mz)/(A—mz)’. Re- 

calculation of Bodenstein and Kranendieck’s experimental results 

gives constant values for A2mk. 

In his investigations on the oxidation of sulphur dioxide in 
aqueous and dilute sulphuric acid solutions by means of oxides of 
nitrogen, Trautz (A., 1904, ii, 328) obtained time-curves which he 
could not explain satisfactorily. The author shows that applica- 
tion of the differential equation in its general form, 

dz/dt=k(A —xm)?, 
and calculation of the corresponding integral, 
Amk=mz/t(A —mz), 
rive constant results. The oxidation of sulphur dioxide in presence 
of oxides of nitrogen is, indeed, a reaction of the second order, 
complicated by negative catalysis. The influence of the latter is 
explained by the author as follows: The oxidation of sulphur 
dioxide in presence of oxides of nitrogen is expressed by 
SO, + HNO,=S0O,+ HNO,, 
which is a reaction of the second order. Hence the reaction would 
proceed according to the equation dx/dt=k(A —~z)* if the nitrous 
acid did not: remain in the solution and if other reactions did not 
proceed at the same time. But the nitrous acid undergoes the 
change represented by: 3HNO, — 2NO+HNO,+H,0, the nitric 
acid then oxidising 180, and being itself reduced to nitrous acid, 
whilss 2NO is oxidised in the atmosphere to 2NO,, which then 
dissolves again, giving HNO,+HNO,. The equilibrium between 
nitrous acid, nitric oxide, nitric acid, and water is established, not 
instantaneously, but only after a certain time, and it is to this 
circumstance that the negative catalysis of the reaction is due. 
ye Se 


Kinetics of Chemical Reactions of Oxidation, Combination, 
and Deoxidation. VII. Ecor I. Ortov (J. Russ. Phys. Chem. Soc , 
1913, 45, 511—551).—The author applies the results previously 
obtained to elucidate the mechanism of various oxidation changes 
(compare this vol., ii, 127, 128). 

The oxidation of hydriodic acid by potassium dichromate in 
presence of sulphuric acid is a reaction of the first order proceed- 
ing according to the equation dx/dt=k(A —mz), the value of m 
being 1°01—1°05. If the concentrations of the potassium iodide 
and sulphuric acid are each doubled, the value of & is increased 
approximately 8(28) times; further, if the concentration of the 
potassium iodide only is halved, & is almost doubled, whereas the 
reaction velocity is increased sixteen times (2‘) when the concen- 
tration of the sulphuric acid is doubled. 

In presence of arsenic acid the oxidation of hydriodic acid by 
potassium dichromate is a unimolecular reaction of either the first 
or the second order, being represented by dx/dt=k(A—mz) or 
(r/dt=k(A —mzx)(B+mz). When the second law holds, it is 
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assumed that an intermediate compound is formed by the chromate 
and the iodine liberated, this being, on the one hand, a double 
compound of iodine with a salt of tervalent chromium, and on the 
other a compound having the properties of sexavalent chromium 
and hence possessing oxidising properties. 

In the oxidation of potassium iodide by potassium bromate in 
presence of arsenic acid, no direct proportionality exists between 
the magnitudes of the velocity constant and the concentrations of 
the iodide and the arsenic acid, the action of the bromic acid being, 
not quantitative, but only partial. The oxidation by bromic acid 
in presence of potassium dichromate, ferric chloride, or sodium 
tungstate, and oxidation by hydrogen peroxide in presence of 
acetic acid either alone or together with potassium dichromate, 
ferric chloride, sodium tungstate, or ammonium molybdate have 
also been studied. 

The oxidation of hydriodic acid by means of bromic acid, 
hydrogen peroxide, or potassium dichromate in an acid medium 
and either with or without an accelerator may be regarded as a 
chemical process obeying a law expressed by the general equation 
dx|/dt=k(A —mz), which has been shown previously to be derived 
from dx/dt=k(A—«x)+k,z. This equation shows that the process 
comprises, besides the principal reaction of the first order expressed 
by k(A—z), also another reaction with velocity k,, which may 
either accelerate the principal reaction, k, being then positive, or 


retard it, in which case k, is negative; in the general equation 
this difference is shown by the factor m being less or greater than 1. 
In presence of an accelerator the values of both & and fk, are 


altered. 7 x 2 


The Effect of Incombustible Dusts on the Explosion of 
Gases. Harotp B. Dixon and Corin Campse nt (J. Soe. Chem. Int., 
1913, $2, 684—687).—The experimental results which led Abel to 
his view that the presence of inert dust could promote the combus- 
tion of firedamp by a catalytic surface effect and so increase the 
danger of explosion, are shown to have been due to incomplete 
mixing of the firedamp and air used; there could thus be streams 
of gas richer in combustible constituents than the samples drawn 
for analysis. In experiments by the authors it was found impossible 
to render explosive, by the addition of incombustible dust, a gaseous 
mixture which under ordinary conditions would not propagate 
flame when sparked. Even heating such a mixture by an elec- 
trically-heated platinum wire did not render it explosive. 

The experiment of Mallard and Le Chatelier (Ann. des. Mines, 
1882) may easily be modified to show the inertness of magnesia and 
other incombustible dusts. A glass tube 5 feet long and 3 inches 
in diameter is fed from below with a mixture of gas and air from 
a Mecker burner and an adjustible orifice, whilst a Bunsen flame 
burns across the upper end. When the gaseous mixture is just 
below the explosive limit particles of magnesia (heated by passage 
through the Bunsen uame) carry down a small flame cap with 
them, but when the mixture is above this limit and would propa 
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ate a flame if it was not moving upwards faster than the flame 
can travel down, a heated particle carries a real flame in its wake 
as it falls, and the flame spreads outwards in an inverted cone. 
When the mixture is just strong enough to propagate a flame 
downwards the heterogeneity of the mixture is revealed by curious 
round films of flame which slide over one another. | i ae A 


Reactions in Aqueous and Colloidal Systems. Wiutiam P. 
Drearer (J. Soc. Chem. Ind., 1913, 32, 678—684)—Experiments on 
the formation of insoluble substances, in which the reacting solu- 
tions are contained in glass capillary tubes, demonstrate the fact 
that stratification can occur in the absence of any gel. Stratified 
layers were obtained of lead chloride, lead ferrocyanide, lead 
sulphate, silver ferrocyanide, barium sulphate, and _ barium 
carbonate. In one experiment a crystal of lead chloride 4 mm. in 
length was produced as one layer. Precipitation in the form of 
spherulites was not observed. The results indicate that the presence 
of a gel is not necessary to stratification, but that the diffusion 
process is primarily responsible; local supersaturation may exert 
some effect, but this can only be subsidiary because if a tube of 
stratified lead chloride crystals is heated until the precipitate 
dissolves, recrystallisation without stratification occurs on cooling. 

When potassium sulphate is allowed to diffuse into a capillary 
tube containing barium chloride solution in which gelatin has been 
dissolved (or ammonium chloride may replace the gelatin) an 
opaque band of deposited barium sulphate appears to advance 
through the tube, leaving a clear space behind. This appearance 
is due to the gradual change of the finely divided opaque precipi- 
tate into an almost invisible crystalline salt, which could be easily 
examined under the microscope. DD. FF. 'T. 


Colorimetric Investigation of Neutral Salt Action. II. 
Hydrogen Bromide. BoxHpan von Szyszkowski (Zeiisch. physikal. 
Chem., 1913, 84, 91—97. Compare A., 1912, ii, 146).—The author 
has investigated the influence of sodium and potassium bromides 
on the colour reaction between methyl-orange and hydrogen 
bromide. The influence of these substances is compared with the 
corresponding influence of chlorides on hydrogen chloride, and it 
is shown that the sodium ion has a stronger influence than the 
potassium ion, and bromine than chlorine, the general nature of 
the influence being additive. But with sodium bromide the additive 
character vanishes entirely, and a very much smaller effect is 
observed ; this is explained by assuming a removal of hydrogen 


bromide by the formation of a complex of the type nNaBrmHBr. 
J. F. S. 


Equilibria in Systems Containing Alcohols, Salts, and 
Water, Including a New Method of Alcohol Analysis. Grorce 
B. Frankrorter and Francis CO. Frary (J. Physical Chem., 1913, 17, 
402—473).—-The equilibrium diagrams of the ternary systems of 
water with methyl alcohol—potassium carbonate, ethyl alcohol— 
potassium carbonate and fluoride, propyl alcohol—potassium carbon- 
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ate and fluoride and sodium chloride have been plotted in triangular 
co-ordinates. Each of these six systems becomes heterogeneous 
within certain limits of concentration, and the alcohol phase may 
be rendered visible with phenolphthalein in the case of potassium 
carbonate systems and with °spirit-blue | in the others. The tie 
lines are straight, whether in triangular or rectangular co-ordinates, 

In general, the solubility of the hydrated salts in absolute alcohol 
is about the same as in 60—70% alcohol, and greater than in 
alcohol of intermediate dilutions. The influence of temperature on 
the position of the binodal curves is small with methyl and ethy| 
alcohols, but considerable in propyl alcohol mixtures, particularly 
with sodium chloride. Propyl alcohol has a minimum solubility 
in 2°28% sodium chloride solution at about 37°. Some of the 
heterogeneous solutions had both upper and lower critical tempera- 
tures, outside of which they were homogeneous. 

The relative salting out powers of potassium fluoride and carbon- 
ate for ethyl and propyl] alcohols are opposite, and sodium chloride, 
which is a good precipitant for propyl alcohol, does not affect ethyl 
alcohol. The precipitating action does not depend on the ions of 
the salt, but rather on its affinity for water. 

Anhydrous potassium fluoride is an excellent dehydrant for 
alcohols, acting rapidly on account of its solubility in the alcohols, 
and absorbing a large proportion of water (62%) to form its lowest 
hydrate, KF,2H,O. The limit of dehydration of ethyl alcohol is 
at 97°5% when the vapour pressure, 3°5 mm., corresponds with that 
of the hydrate, KF,2H,O. 

Saturated potassium fluoride solution is superior to saturated 
potassium carbonate as a dehydrant as it has a lower vapour 
pressure. 

Ethyl alcohol in aqueous solution may be estimated by adding 
sufficient potassium fluoride to salt out part of the alcohol, and 
then adding water, drop by drop, until the solution is just homo- 
geneous again at 25°. The proportion of alcohol is found by refer- 
ence to the solubility curve of the salt in alcohol_water mixtures. 

The method is not applicable to liquors such as beer, which 
contain dissolved solids, but is fairly accurate in presence of small 


proportions of methyl alcohol. R. J. C. 


The Velocity of Evolution of Oxygen from Bleachiog 
Powder Solutions in Presence of Small Quantities of Cobalt 
Nitrate and the Influence of Different Compounds on it. N. 
M. Bett (Zeitsch. anorg. Chem., 1913, 82, 145—163).—An apparatus 
is described by means of which a 0°5078N-solution of cobalt nitrate 
may be added to a solution of bleaching powder in a thermostat, 
and the volume of escaping oxygen measured. The velocity accords 
well with a unimolecular reaction, but is modified by shaking and 
by the order in which the solutions are mixed. Acids accelerate 
the reaction by about one-half for V/50-solutions of the acid, and 
alkalis retard it by one-half for a V’/2000-solution. Salts accelerate 
or retard it, and a relation between the nature of the salt and its 
catalytic influence has not been found, Nickel sulphate has about 
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the same influence as cobalt nitrate, but ferrous sulphate has only 
about 1°5% of the catalytic influence of the cobalt salt. C. H. D. 


Piezcchemical Studies. X. The Influence of Pressure on 
the Velocity of Reaction of Condensed Systems. I. Ernst 
Conen and R. B. pe Borr (Zeitsch. physikal. Chem., 1913, 84, 41—82. 
Compare last abstract).—The authors give a long critical review 
of the older work on the influence of pressure on the velocity of 
chemical reactions, and follow this with a description of experi- 
mer.ts on the velocity of hydrolysis of sucrose at 25° by WV/8- and 
y/16-hydrochloric acid at pressures varying from 1 to 1500 atms. 
The authors have also determined the compressibility of sucrose 
solutions, and this value is used in the calculations of the velocity 
constant. ‘The measurements by this method can be made with 
the same accuracy as at ordinary pressures. It is shown that 
the reaction velocity is decreased by 8% at a pressure of 500 atms., 
by 19% at 1000 atms., and 26% at 1500 atms. The influence of 
pressure can be expressed by the equation dlogk/dp=const. and 
also by the linear equation ky=a+bp. The compressibility of a 
solution of sucrose containing 20 grams in 100 c.c. of solution at 
25° is found to be 238°5—423°1 atms. B x 10°=36°7, 1252°0—1509°0 
atms, B x 10°=29°1. e / 3 


Hydrolysis of Esters of Substituted Aliphatic Acids. VI. 
Saponificavion by Sodium Hydroxide of Hydroxy- and Alky]l- 
oxy-acetates and -propionates. E. W. Dean (Amer. J. Sci., 
1913, [iv], $5, 605—610. Compare Findlay and others, T., 1905, 
87, 747; 1909, 95, 1004).--The velocity of saponification by 
sodium hydroxide at 0° and 25° of the following ethyl esters has 
been determined: Ethyl acetaté, glycollate, methoxyacetate, 
ethoxyacetate, propoxyacetate, propionate, lactate, glycerate, 
aethoxypropionate, and #-ethoxypropionate. 

The presence of an hydroxyl group in aliphatic esters produces an 
acceleration in the velocity of saponification, which, however, is 
variable in its magnitude. The presence of alkyloxy-groups has a 
very varying effect, in some cases resulting in a considerable 
acceleration, in others in a slight retardation. With alkyloxy-esters 
of similar constitution the velocity of saponification decreases as 
the molecular weight of the alkyloxy-group increases. 

BSubstituted esters are saponified less rapidly than the 
aisomerides, in this respect behaving the same as in acid hydro- 
lysis; generally, however, the relative velocities of saponification 
of the esters studied are quite different from the relative velocities 
of their acid hydrolysis. 

The velocity of saponification seems to be closely connected with 
the strength of the acid from which the ester is derived; a quanti- 
tative relation could not be found at present, but, in general, the 
stronger the acid the greater the velocity of saponification. 


Tt. &. #. 
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The Forces which Determine the Velocity of Removal of 
Soluble Colloids from Colloidal Media in Aqueous Solutions, 
T. Braitsrorp Ropertson (Pfluger’s Archiv, 1913, 152, 524-534. 
Compare A., 1910, i, 528)—-The author shows that the velocity of 
extraction of proteins from colloidal media by means of aqueous 
solutions is determined by forces of a capillary nature. The capil- 
lary forces regulate the reaction velocity, not because they deter. 
mine the velocity with which the solvent penetrates the colloid 
particles and moistens their internal surface, but because they 
control the velocity with which the protein passes from the inside 
of the colloid particles to the outside solvent. The following 
relationship between the time and amount of protein dissolved is 
deduced ; «=kt™, in which z is the amount of protein extracted in 
the time ¢; k and m are constants. From the form of the relation- 
ship it is clear that although the extraction of the protein is very 
rapid at first it decreases so rapidly that it cannot be regarded as 
complete in an experimentally finite time. The above relationship 
is confirmed by the results of experiments on the rate of extraction 
of casein by dilute solutions of acids, and the extraction of protamine 
from the dried spermatozoa of Oncorhynchus tschawytscha, 
Walbaum (loc. cit.). J. F. 8. 


Catalytic Hydrogenisation by Finely Divided Metals. 
Antonio Mapinavertia (Anal. Fis. Quim., 1913, 11, 328—333),— 
Ruthenium and iridium determine the catalytic hydrogenisation of 
cinnamic acid, but not of toluene, whereas rhodium acts on both 
substances. Osmium is inactive. G. D. L. 


Catalysis. XVII. Reactions of Both the Ions and the Non- 
ionised Forms of Electrolytes. Reactions of Sodium Phen- 
oxide with Methyl! Iodide and Ethyl Iodide in Absolute Ethyl 
Alcohol at 25° and 35°. H. C. Rozertsoy, jun.and Sotomon F. Acree 
(Amer. Chem. J., 1913, 49, 474—520. Compare Acree, this vol., ii, 
576; Marshall, Harrison, and Acree; this vol., ii, 577).—In con- 
tinuation of the work on catalysis, a study has been made of the 
velocities of reaction of sodium phenoxide with methyl iodide and 
with ethyl iodide at 25° and 35° in absolute alcohol at concentra- 
tions ranging between V and WV /40. Constant values have been 
obtained for K; and K,, which represent the velocity of trans- 
formation of unit concentrations of phenoxide ions, and of non- 
ionised sodium phenoxide with alkyl iodides. This is regarded as 
evidence that both the phenoxide ions and the non-ionised sodium 
phenoxide react with the non-ionised alkyl iodides, and is sup- 
ported by the fact that the same value is obtained for A; with a 
given alkyl haloid whether the phenoxide ions are derived from 
the sodium, potassium, or lithium salt. It is probable that the 
transformation is accompanied by an “abnormal salt effect,” and in 
order to investigate this question it is proposed to determine the 
reaction velocities in solutions varying in concentration from N to 
N/2048. A similar study has shown that p-bromobenzonitrile and 
sodium, potassium, and lithium etkoxides in solutions ranging 


GENERAL AND PHYSICAL CHEMISTRY. u. 689 


from V/32 to V/2048 give the same value for X; for the ethoxide 
ion in these ideal solutions, but seem to yield different uncorrected 
values for A; and KX, in the more concentrated solutions. The 
abnormal behaviour of the concentrated alcoholic solutions are 
being investigated by measurements of their fluidities, the effect 
of added salts on the reaction velocities, and the probable extent of 
the alcoholation of the reacting constituents. E. G. 


Constitution of Atoms and Molecules. I. N. Bour (/’Ail. 
May., 1913, [v1], 26, 1—24).—The author, making use of Kutherford’s 
theory of the constitution of the atom, considers the mechanism 
by which the revolving electrons are bound to the positive nucleus. 
The considerations are made in relation to Planck’s hypothesis of 
energy quanta. It is shown that in any molecular system consist- 
ing of positive nucleii and electrons in which the nucleii are at rest 
relatively to each other and the electrons move in circular orbits, 
the angular momentum of every electron round the centre of its 
orbit will in the permanent state of the system be equal to 4/27, 
where h is the Planck constant. 

On the assumption that the hydrogen atom consists of a positive 
nucleus and a single electron of charge e¢, the author deduces the 
expression v=22?met/h3(1/7.2—1/7,2), where m is the mass of an 
electron, 7, and 7, are whole numbers, / is the Planck constant, and 
vis the atomic vibration frequency. This expression accounts for 
the law connexion of the lines in the hydrogen spectrum, If 7,=2 
and 7, varies, the expression gives the Balmer series, and if 7,=3 
the ultra-red series of Paschen is obtained. If 7,=1 and 7.=4, 5 
respectively, series are given in the extreme ultraviolet and infra- 
red. These have not yet been observed. J. F. &. 


Formation of the Molecules of the Elements and their 
Compounds with Atoms as Constituted on the Corpuscular- 
ring Theory. Apert C. Crenore (PAi/. Jag., 1913, [vi], 26, 
25—-84).—The author first describes experiments made to test the 
corpuscular-ring theory of the atom. A number of steel balls of 
uniform size are suspended by long, thin copper wires in castor oil 
and chargel to an equal high potential, allowed to take up 
their equilibrium position, and photographed. In this way it is 
shown that the arrangement calculated by Thompson is set up, 
although other equilibria are possible. The radii, etc., for the 
arrangements which correspond with hydrogen, carbon, nitrogen, 
oxygen, and fluorine atoms are worked out from measurements 
made on the photographs of the equilibrium arrangements. The 
second part of the paper deals with the combination of atoms to 
form molecules. It is shown that two atoms take up a position of 
equilibrium to one another in forming a compound, and that 
there is an attraction between them varying inversely as the fourth 
power of the distance. The third part of the paper is mathematical, 
and deals with the calculation of the necessary formule involved in 
the paper. J. F. §. 
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Chemical “Lability” and Absorption of Ultraviolet Rays, 
Victor Henri (Compt. rend., 1913, 156, 1979—1982).—Substances 
which are chemically labile are said to possess the property of 
chemical “lability.” 

An examination of the work which has been done during the 
past few years leads the author to the following electronic theory 
of chemical reactions: a substance which reacts readily contains 
molecules which are able either to liberate or to exchange electrons 
readily ; the linkings between the atoms in a molecule are brought 
about by the electrons. 

Since the absorption of ultraviolet rays is an electronic property, 
it should follow that compounds which absorb these rays should 
be chemically labile, and vice versa, An examination of a number 
of different compounds shows this to be the case. x. & F. 


Reform of Chemical Calculations. C. J. T. Hanssen (Chem. 
News, 1913, 108, 3).—The author has extended the list of atomic 
weights which are whole numbers (compare A., 1912, ii, 1157) to 
seventy-six elements. z. & P. 


Piezochemical Studies. IX. An Automatic Pressure Regu. 
lator for High Pressures. Ernst Conen and R. Lb. ve Born 
(Zettsch. physikal. Chem., 1913, 84, 32—40).—The authors describe 
an automatic apparatus which is capable of regulating the pressure 
in a reaction bomb to within 1% for pressures up to 1800 atms. 


This apparatus has been used in the authors’ previous work (A., 
1909, ii, 291, 641, 796, 857, 981; 1910, ii, 1029; 1911, ii, 23). 
J. F. 


8. 


An Automatic Apparatus for the Extraction of Solutions 
Sensitive to Heat. Ricnarp Kempr (Chem. Zeit., 1913, 37, 774).— 
The solution to be extracted is contained in a jacketed glass tube, 
which can be cooled by a current of cold water. Into this glass 
tube is fitted, at the top, a reflux condenser, and between the 
lower end of the condenser and upper end of the jacket are sealed 
two side-tubes, the lower one of which leads to the bottom of a 
flask containing the extracting liquid, and serves as an overflow 
for this liquid from the jacketed tube. The upper side-tube serves 
to conduct the vapour from the flask to the reflux condenser. Just 
below the end of the condenser is a funnel which is sealed on to 
a spiral of glass tubing which reaches to the bottom of the jacketed 
tube. The liquid from the condenser runs down through this 
spiral, and is forced, by hydrostatic pressure, up through the 
solution to be extracted, and overflows into the above-mentioned 
flask. = & FF 


A New Form of Condenser. Ricnarp AscHER (Zeitsch. angew. 
Chem., 1913, 26, 408).—To avoid the instability caused by the intro- 
duction of an adapter between a condenser and the flask of boiling 
liquid the author constructs the inner tube of the condenser with 
a short T-piece at one end, making an angle of 60° with the cooling 
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portion of the tube. The two short arms of the T-piece can be 
fitted to a flask, and with a thermometer or tap-funnel respectively. 
When the condenser is so disposed that the smaller angle of the 
T-piece is below, it is in position for ordinary distillation, whilst 
when turned with the smaller angle above it is ready for refluxing. 


A New Modification of the Liebig Reflux Condenser. 
WattTHer Friese (Pharm. Zentr.-h., 1913, 54, 670).—The ordinary 
condenser, in which the inner tube is expanded into a series of 
pulbs, is modified in such a way that the cooling area of the bulbs 
is increased by making the upper and lower end of each bulb 
reentrant (as the lower end is in the head of an alembic). In 
order to prevent the condensed liquid collecting in the bottom 
channel thus formed in each bulb, a tube is sealed into the lowest 
part and connected with the top portion of the next lower bulb. 

ae ee 


The L-Condenser. Kart Lipecxe (Chem. Zeit., 1913, 3'7, 838). 
—A condenser has already been described by the author (cbid., 
1905, 29, 1282) in which condensation is effected by internal 
cooling with an inner tube enlarged into a series of bulbs; it can 
be used over a water-bath without condensing the steam and so 
wetting the cork of the flask. The condenser is very effective, and 
the earlier disadvantage that a little of the condensed liquid in 
distillations was retained in the lower portion of the condenser 
is now obviated by attaching the inlet and outlet tubes for the 
vapour and condensed liquid in a line with the side of the condenser 
instead of centrally. ma FF. 


Lecture Experiment to Show the Specific Action of 
Catalysts. Emi Ape (Zeitsch. Elektrochem., 1913, 19, 480—482. 
Compare A., 1908, ii, 26; 1912, ii, 927).—The author has shown 
(loc. cit.) that the reaction between hydrogen peroxide and thio- 
sulphate is catalysed differently by iodine and molybdic acid. In 
the first case the reaction goes as indicated by the scheme: 

H,0, + 28,03” + 2CH,°CO,H —> 8,0,” + 2CH,°CO,/ + 2H,0, 
and in the second case as indicated by the scheme: 
4H,0, + 8,0,” —> 280,” + 2H* + 3H,0. 

If both reactions are started and a little barium chloride solution 
added to each, in the first case there will hardly be a cloudiness, 
whilst in the second a continuous formation of sulphate will occur. 
Further, if a drop of hydrochloric acid is added to each reaction 
and then a drop of methyl-orange solution which is just acid, in the 
first case the colour will change to yellow as the reaction proceeds, 
whilst in the second case it will become notably redder. As is 
visitle from the equations, the end of the reaction in the first 
case 1s conditioned by the using up of all the thiosulphate, and in 
the second case by the using up of the hydrogen peroxide. Conse- 
quently there is an excess of hydrogen peroxide over thiosulphate 
in the first case, and vice versa in the second case. This is shown by 
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adding starch to the first reaction, when a deep blue colour will hg 
formed due to the iodine liberated by the action of the H,0, on 
the sodium iodide formed in the reaction. In the second case eyey 
on adding potassium iodide there is no blue colour formed in the 
presence of starch, showing the absence of hydrogen peroxide. Ag 
a lecture experiment the author recommends the following quanti- 
ties. The volume of the reaction mixture in each case should be 
100 c.c., made up of (1) 0°1VH,0,, 0°025VNa,8,0,, 
0°025NCH,'CO,H, 

a little 0°025NV BaCl, and 0°004N HCl, a few drops of methyl-orange, 
and a little starch and 0°25VKI; (II) as (1) except that the 
0°25NKI is replaced by 0°0002 mol. Na,MoQ,. The reaction js 
complete in a few minutes, and the changes indicated can all be 


observed J. F. §. 


Two Lecture Experiments. [Preparation of (I) Copper 
Acetylide, (Il) the y-Nitrole of Nitroisopropane.| Hans Rupe 
(J. pr. Chem., 1913, [ii], 88, 7/)—82).—Details are given of the 
preparation of copper acetylide and the methods adopted to show 
its explosive character when brought in contact with nitric acid, 
potassium permanganate and sulphuric acid, bromine, and chlorine. 

The second experiment illustrates the formation of the y-nitrole 
of nitroisopropane by passing nitrous gases from arsenious oxide 
and nitric acid into a concentrated ethereal solution of acetoxime. 
The formation of the y-nitrole may be more readily shown in the 
following manner: An aqueous solution of acetoxime and sodium 
nitrite is covered with ether, and dilute hydrochloric acid added 
drop by drop with constant shaking, when the ether rapidly 

F. B. 


A Modified Borman’s Gas-generating Apparatus. J. Marek 
(Zettsch. anal. Chem., 1913, 52, 419—421).—An improved form of the 
apparatus destribed and figured by Borman (A., 1912, ii, 931). 

L. pe K. 


acquires a deep blue colour. 


Inorganic Chemistry. 


Bromides. IV. Icitio Guarsscut (Atti R. Accad. Sci. Torino, 
1912-1913, 48, 735—749. Compare this vol., ii, 333).—The author 
has continued his investigation of the stability of bromides with 
the aid of the test previously described. The paper also contains 
information regarding the hydrates of the salts described. 

Anhydrous lithium bromide evolves bromine when heated to 
its m. p., and also (in small quantity) when it is boiled with water 
and iodine. Ammonium bromide sublimes and dissociates on heat- 
ing, but does not yield bromine. Sodium bromide does not evolve 
bromine (or only in traces) when heated even above its m. P- 
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Bromine is rapidly eliminated, however, when the salt is heated 
with excess of iodine. Rubidium bromide loses bromine above its 
m. p., but only gives the smallest trace of bromine when heated 
with water and iodine. If the dry salt is heated with iodine, 
however, much bromine is evolved. Czsium bromide does not yield 
bromine on heating, and only gives traces with water and iodine; 
with iodine in the absence of water, however, bromine is evolved 
even at the ordinary temperature, and on heating the evolution is 
very considerable. Thallium bromide does not lose bromine even 
at high temperatures; it is more stable than the bromides of 
potassium and sodium. When it is heated with iodine, bromine is 
evolved. Silver bromide behaves similarly. All the above-mentioned 
bromides yield bromine when heated with chromic acid. 

The action of chromic acid on silver bromide may be used to 
detect traces of this salt, even in presence of other silver haloids. 
In the reaction, oxygen and bromine are evolved, and metallic 
silver and chromium sesquioxide are formed. 

Mercurous bromide sublimes when heated, and during the 
sublimation no bromine is liberated. The salt yields bromine, 
however, when rapidly heated with excess of iodine or with very 
concentrated chromic acid. Iodine reacts with mercurous bromide 
even at the ordinary temperature, and a mixture of mercuric iodide 
and mercuric bromide is formed. This reaction agrees with 
Werner’s formula, Hg-Hg‘Br,, for mercurous bromide. 

Anhydrous cuprous bromide evolves bromine at its m. p. The 


salt also yields bromine when heated with 25% chromic acid. 
R. V. 8. 


The Existence of Bromites. J. \Cuarens (Compt. rend., 1913, 
156, 1998—2000).—A fresh solution of hypobromite, made by the 
solution of bromine vapour in a solution of potassium or sodium 
hydroxide, was divided into two parts; the one was treated with 
an excess of ammonium chloride, whilst the other was first heated 
at 80° for a few minutes, and then excess of ammonium chloride 
added. The first solution was without action on an alkaline 
arsenite solution in the cold, whilst the second oxidised it, the 
oxidising power being as much as one-tenth of that originally 
possessed by the hypobromite solution. The oxidising agent still 
present in the second solution could not: be bromate, since bromate 
does not oxidise an arsenite in cold alkaline solution; it was 
probably bromite. This was proved to be the case by analysis, as 
follows. The hypobromite present in the (second) solution was 
destroyed with carbamide, and the bromide precipitated as silver 
bromide. After collecting the precipitate, the filtrate was divided 
into three portions, which were analysed as follows: In the first 
portion the oxidising power towards a cold alkaline arsenite solution 
was determined ; in the second portion the oxidising power towards 
a cold, strongly acid arsenite solution was measured; the third 
portion was evaporated to dryness, the residue calcined to destroy 
bromate and bromite, and the amount of bromide estimated. The 
results of these three analyses gave the formula MBrO,, that is, that 
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of a bromite, as the oxidising substance present in the second 
solution. T. 8. P. 


The Oxidation of Some Inorganic Substances at High 
Pressures and Temperatures. JarosLav MILBAUER (Highth. iver, 
Cong. App. Chem., 1912, 2, 183—185).—The action of oxygen at 480° 
and a pressure of 12 atmospheres on various oxides and mixtures 
of oxides has been investigated. The oxides of the following metals 
give peroxides: lithium, sodium, potassium, and barium. A small 
proportion of higher oxides is given by the oxides of cobalt and 
nickel. Lead oxide gives red lead, antimony oxide gives the 
tetroxide, and chromium sesquioxide gives chromium chromate. 
The oxides of the following metals and elements remain unaltered: 
glucinum, calcium, strontium, zinc, cadmium, aluminium, boron, 
thallium, silicon, zirconium, tin, bismuth, molybdenum, tungsten, 
uranium, and iron. 

The two-component mixtures investigated all contained chromium 
oxide as the one component; all of them, with the exception of 
the mixture with cerium oxide, gave chromates. In the second 
column of the periodic system the amount of oxygen absorbed 
diminishes in the inverse ratio of the atomic weight of the metal. 

T. S. P. 


The Action of Carbon Dioxide on the Mineral Sulphides. 
N. D. Costeanu (Compt. rend., 1913, 156, 1985—1987).—The action 
of carbon dioxide on sulphides, at temperatures below that at 
which dissociation of the carbon dioxide takes place, has been 
studied. 

Silver, copper, cadmium, bismuth, and antimony sulphides were 
not acted on. Silicon sulphide reacted slowly at 1100° in 
accordance with the equation: 2CO,=SiS,=2CO+28+Si0,; the 
same reaction takes place even at 450°. The results show, at the 
same time, that carbon dioxide has no action on sulphur at these 
temperatures. T. 8. P. 


Colloidal Selenium. ALEexaANDER GuTBIER and Fr. Heyricn 
(Koll. Chem. Beihefie, 1913, 4, 411—457).—The authors have studied 
the reduction of selenious acid to selenium by means of a series 
of reducing agents, and also the reversibility of the disperse 
selenium system produced in these actions. It is shown that in 
the reduction of selenious acid solution by sulphurous acid the 
maximum reduction occurs when the substances are present in the 
molecular relationship 1SeO,: 2SO,. The colour of the solutions 
in the above case is reddish-yellow when the selenium oxide is 
above the given relationship, and changes toward the green with 
an excess of sulphur dioxide. The colour is in this sense dependent 
on the way the liquids are mixed. When solutions of selenium 
dioxide are reduced by sodium or ammonium hydrogen sulphite, 
a maximum reducing action is found to occur at the molecular re- 
lationships 1SeO,: 2°5—2°7NaHSO, and 1Se0,: 1°8—2°0NH,HS0;. 
Just as in the reductions by sulphur dioxide the colour of the 
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solutions tends towards the green in the presence of excess of the 
reducing agent. All these reductions take place in the absence 
of hydrochloric acid. Reduction with sodium hyposulphite 
(Na,8,0,) occurs very rapidly, the velocity increasing with the 
increasing amount of the reducing agent, and decreasing with 
increasing dilution of the solution. A maximum reduction relation- 
ship could not be observed. A relationship appears to exist 
between the velocity of sedimentation and the concentration of the 
hyposulphite, in the sense that sedimentation is more rapid the 
greater the concentration of hyposulphite. In those cases where 
there is a large concentration of hyposulphite, the deposited red 
selenium often changes into the black modification when kept. 
Hydrazine hydrate reduces solutions of selenious acid very rapidly, 
but no maximum reduction relationship could be observed, and 
the coagulation of the selenium sols occurred at about the same 
time with all quantities of the reducing agent. Hydrazine chloride 
and sulphate behave exactly like the hydrate. The relative velocity 
of reduction of the substances investigated is shown to ‘be in 
the following order: sodium hyposulphite, hydrazine chloride, 
sulphurous acid, hydrazine sulphate, and hydrazine hydrate. The 
selenium obtained by reduction with sulphurous acid dissolves in 
water to form a colloidal sotution, and the red disperse system 
so formed, which can be filtered without a residue, coagulates 
extremely slowly. During sedimentation, it forms two layers, the 
upper one being bluish-red to yellowish-green, and the under one 
turbid red. A solid hydrosol of selenium can be obtained by 
evaporation of the above-mentioned solution in a vacuum. This is 
a reddish-brown powder, which partly dissolves in water to form 
a yellowish-green solution, and a turbid red sol can be formed by 
rubbing the residue with water. Selenium prepared by reduction 
with sodium or ammonium hydrogen sulphite forms colloidal 
solutions, that precipitated by the sodium salt passing more easily 
into solution than .that precipitated by the ammonium salt. 
Reduction with sodium hyposulphite produces reversible and stable 
sols so long as the relationship 1SeO, : 2—2°8Na.S,O, is not exceeded 
in the reduction. Selenium produced by hydrazine hydrate or the 
hydrazine salts is completely irreversible. J. F. S. 


The Atomic Weight of Tellurium ; and a Critique of the 
Basic Nitrate Method of Determination. Wiutuiam L. Duprey 
and Paun C. Bowers (J. Amer. Chem. Soc., 1913, 35, 875—880).—A 
continuation of tho earlier investigaticn (Dudley and Jones, A., 
1912, ii, 935). Tellurium, which had been purified in the mannur 
described earlier, was dissolved in nitric acid for the purpose of 
determining the atomic weight by the basic nitrate method, but 
it was found to separate, on crystallisation, sometimes as ortho- 
thombic basic nitrate, and sometimes as octahedral dioxide; the 
latter could be converted into basic nitrate by further treatment 
(repeatedly if necessary) with nitric acid. The figures calculated 
from the results of the decomposition of the basic nitrate were, 
however, so irregular that the method was abandoned. Tellurium 
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may crystallise from nitric acid solution as tellurous acid, tellurium 
dioxide, and basic nitrate, and the exact conditions for the 
separation of pure crystals of any one appear to be very elusive. 
In the failure of the basic nitrate method, the tetrabromide 
method was applied to the determination of the atomic weight of 
the various fractions of the tellurium precipitated by hydrazine 
hydrochloride, and also of the element in the various specimens of 
basic nitrate obtained above. The results indicate the identity of 
the tellurium in every case. > #. 7. 


Effect of Free Chlorine on the Product of Hydrolysis 
of Tellurous Chloride. Puizie KE. Brownine and George O Open. 
HELMAN (Lighth. Inter. Cong. App. Chem., 1912, 2, 59- 62).—In 
Harcourt and Baker’s discussion (T., 1911, 99, 1311) of the work 
of Browning and Flint on the hydrolysis of tellurous chloride, 
they state that the yellow colour sometimes observed in the 
hydrolytic fractions was found by them to be due to a small amount 
of telluric oxide present in their material, presumably because of 
chlorine set free from the hydrochloric acid by the action of bright 
sunlight. The authors find that if pure tellurous oxide is dissolved 
in hydrochloric acid which has been exposed to bright sunlight, 
the solution hydrolysed with boiling water, and the precipitate 
thus formed boiled with pure hydrochloric acid, no chlorine is 
liberated. Moreover, if the solution of tellurous oxide in hydro- 
chloric acid is saturated with chlorine both before and after 


hydrolysis, the amount of chlorine liberated when the precipitate 
is boiled with hydrochloric acid is very small, the amount of 
tellurium trioxide formed being less than 0°5%. 

It follows that the results obtained by Browning and Flint cannot 
be due to an error caused in the way suggested by Harcourt and 
Baker. T. 8. P. 


An Active Modification of Nitrogen Produced by the 
Electric Discharge. V. (Hon.) Ropert J. Srrutrr (Proc. Loy. 
Soc., 1913, A, 88, 539—549. Compare A., 1911, ii, 482; 1912, ir, 
153, 477, 935).—An improved method is described for preparing 
and storing pure nitrogen containing less than 1/150,000 of its 
volume of oxygen. It is shown that, despite criticisms, the presence 
of traces of oxygen in the nitrogen used is not essential or even 
favourable to the formation of active nitrogen. The addition of 
oxygen hinders the formation, 2% preventing the action altogether. 
Hydrogen and carbon dioxide as impurities have but little effect 
on the action, but traces of water vapour are decidedly harmful. 
Nitrides are formed by passing active nitrogen into vapours of 
mercury, cadmium, zinc, arsenic, sodium, and sulphur. These 
nitrides are decomposed by water or potassium hydroxide, giving 
ammonia. Carbon disulphide yields a blue, polymeric nitrogen 
sulphide and a polymeric carbon monosulphide. Sulphur chloride 
gives ordinary yellow nitrogen sulphide. Stannic chloride and 
titanium chlorido also yield solid products; in the latter case nitro- 
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gen was shown to be present. The following compounds give hydro- 
gen cyanide when treated with active nitrogen: acetylene, benzene, 
pentane, methyl bromide, ethyl iodide, ethyl chloride, chloroform, 
ethylene dichloride, ethylidene dichloride, and ether. Carbon tetra- 
chloride and carbon disulphide gave no trace. When chlorine is 
present, cyanogen chloride is produced, and benzene also gave 
cyanobenzene. The intensity of the cyanogen spectrum with organic 
compounds is no index of the quantity of hydrogen cyanide being 
formed. Preponderance of the real cyanogen bands is associated 
with cyanogen chloride and bromide. Generally there does not 
appear to be any definite connection between the development of 
spectra by active nitrogen and the chemical actions in nex 


Fixation of Atmospheric Nitrogen by means of Boron 
Compounds. I. Decompositions under High Pressures. 
ArrHuR STAHLER and JoHN Jacop Expert (Per., 1913, 46, 
2060—2077).—The object of the authors’ experiments was to 
determine the conditions under which boron nitride may best be 
obtained from naturally occurring compounds of boron. Since in 
such compounds the boron is generally combined with oxygen, it 
was necessary to investigate first the best methods for their 
reduction, and then the combination with nitrogen of the boron 
or boride formed. 

The reduction of boron trioxide by carbon begins to take place 
at 1200°; in the presence of nitrogen, calcium borate (borocalcite) 
undergoes redugtion at 1280°, reaction probably taking place 
according to the equation: 

CaB,0,+8C + 3N,=4BN + CaCN, +7CO. 

The electrolysis of molten borax gave yields of boron’ to the 
extent of 12°1%. Carbon electrodes were first used, but they broke 
off repeatedly at the surface cf the fusion; iron electrodes lasted 
longer, but they also broke off after a time. 

Attempts to reduce boron trioxide by means of calcium carbide 
at 1625° made it probable that the product of reaction was calcium 
boride, which has previously been prepared by Moissan. 

Before carrying out further experiments on the production of 

boron nitride it was necessary to determine its stability; it was 
found that decomposition with evolution of nitrogen only com- 
menced to take place at 2450°; this temperature of decomposition 
holds only in the presence of carbon, since the boron nitride was 
contained in a graphite crucible. 
_The next experiments were confined to mixtures of carbon with 
either boron trioxide or borocalcite. These were heated to different 
temperatures in an atmosphere of nitrogen under different pressures, 
a special electrical furnace having been constructed in which 
reactions could be carried out at pressures up to 500 kg. per 
sq. cm., and at temperatures up to 2500°. 

With mixtures of boron trioxide and carbon and nitrogen at 
atmospheric pressure, the best yield, 26—28%, of boron nitride 
18 obtained between 1500° and 1700°. With increasing pressure 
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the yield increases, more than 85% of boron nitride being obtained 
at a pressure of 70 kg. per sq. cm. and a temperature of 1600°. 
When the boron trioxide is replaced by borocalcite, a nearly 
theoretical yield of boron nitride, according to the equation given 
above, is obtained when the temperature is maintained at 1850° 
for thirty minutes and 1400° for fifteen minutes; increase in 
pressure of the nitrogen has no effect on the yield. At normal 
pressures the amount of nitregen absorbed per gram of boron js 
much greater with borocalcite than with boron trioxide; only at 
very high pressures are better results obtained with boron trioxide 
than with borocalcite. zs. & PF. 


Catalytic Action of Iodine. Moritz Koun and Atrons 
OsTERSETZER (Zeitsch. anorg. Chem.. 1913, 82, 240—241).—The 
reaction between phosphorus trichloride and sulphur chloride, 
3PCl,; +S8,Cl,=PCl;+2PSCl,, is accelerated by iodine, and a yield 
of 88% of phosphorus pentachloride may be obtained. OC. H.D. 


The Retention of Small Quantities of Water by Arsenic 
Pentoxide at Elevated Temperatures. Aran W. C. Mevzirs 
and Paut D. Porrer (Zighth. Inter. Cong. App. Chem., 1912, 2, 
179—182).—An investigation of the amount of water lost by the 
hydrate, 3As,0;,5H,O, when heated for different lengths of time 
at different temperatures in a current of dry air or of air of known 
humidity. z. 8B. FP. 


Total Adsorption of Arsenious Oxide by Ferric Hydroxide. 
JeorG LockemMANN and Franz Lucius (Zeitsch. physikal. Chem., 1913, 
83, 735—758. Compare A., 1911, ii, 485, 720).—A continuation 
of the work of Lockemann and Paucke, in which the quantity of 
iron hydroxide required for the total adsorption of arsenious oxide 
is determined at a series of temperatures, the iron always being 
exactly precipitated by the theoretical quantity of ammonia. The 
influence of sodium and ammonium salts in the formation of soluble 
basic iron salts is examined, and it is shown that sodium nitrate 
has the least tendency to form such salts, and ammonium sulphate 
the greatest. It is then shown that in the presence of salts it is 
better to add the ammonia to the iron salt in two portions; thus, 
if one-third the required amount of ammonia is added, and then 
after fifteen minutes the residue, the total adsorption is more 
regular and reproducible than if other conditions are adopted. 
The adsorption occurs less perfectly at higher temperatures than 
at lower temperatures, and the difference in the adsorption is more 
marked at lower concentrations than at higher. Thus, at 40°, the 
quantity of iron hydroxide required for the total adsorption of 
01 mg. arsenic in 100 c.c. is three times as much as is required 
at 0°, and at 80° six times as much is required; but for the total 
adsorption of 300 mg. per 100 c.c., the amounts at 40° and 80° are 
only one and a-half and two and a-half times respectively the 
quantity required at 0°. The total adsorption of arsenic by ferric 
hydroxide follows the formula F =BA?, in which 7 represents the 
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number of mg. of iron hydroxide, A the number of mg. arsenic 
er 100 c.c., and B and p are constants, which differ for different 
temperatures. The total adsorption of arsenic is not materially 
influenced by the presence of sodium and ammonium salts. The 
precipitation of arsenic by iron hydroxide is a usable process for 
the purification of concentrated salt solutions, and for the detection 
of small traces of arsenic in solutions or nitre fusions. J. F. §. 


Boron Hydrides. II. A New Boron Hydride, B,H,. 
Carbon Disulphide Cooling Bath for Maintaining a Constant 
Temperature of —112°. Axrrep Stock and Kurt Frieperict (Ber., 
1913, 46, 1959—1971).—When the boron hydride, B,H,,. (compare 
Stock and Massenez, this vol., ii, 44), is preserved at room tem- 
perature over mercury, it slowly undergoes decomposition, with 
the formation of a new boron hydride, B,H,, the only other gaseous 
product of decomposition being hydrogen. The decomposition is 
not appreciably affected by sunlight, but is accelerated to a great 
extent by ultra-violet light. At 100° the decomposition is complete 
in a few hours, whereas at ordinary temperature it takes a month 
or more. 

The composition, B,H,, of the new hydride was proved (1) by 
decomposition with water, which is very rapid, and takes place 
quantitatively according to the equation: B,H,+6H,O= 
2H,BO,;+6H., (2) by explosion with excess of air, (3) by deter- 
mination of the density, which gave a molecular weight of 27°8 
(theory for B,H,, 28°0). 

B,H, is a colourless gas possessing a characteristic, repulsive 
odour, resembling that of the hydride B,H,, and to some extent 
that of hydrogen sulphide. The vapour tensions at the following 
temperatures, —130°, —120°, —112°1°, -—110°, —100°, and 
-90°, are respectively 4, 10, 22°4, 25, 40, and 65 cm.; the b. p. is 
-87° to —88°/760 mm., and the m. p. <—140°. It is much 
more stable than B,H,, but nevertheless decomposes very slowly 
at ordinary temperatures. When submitted to the action of elec- 
trical sparks boron is deposited, and non-volatile boron hydrides of 
objectionable odour formed. When heated with the bare flame, 
colourless and yellow solid hydrides are formed, but no liquid 
products, as is the case with the hydride B,H,,; the chief product 
crystallises in long, colourless needles, which are not decomposed 
by water, and dissolve in sodium hydroxide. 

B,H, only takes fire in the air when mixed with other boron 
hydrides. With alkalis, it reacts similarly to B,H,,; for example, 
with sodium hydroxide it gives solutions in which the presence of 
hypoborates must be assumed. B,H,, is at first completely absorbed 
by sodium hydroxide (loc. cit.), but B,H, gives some hydrogen 
immediately it comes in contact with the alkali. 

The formula B,H, shows that boron must be at least quadri- 
valent, and not tervalent as a maximum, as it should be according 
to its position in the periodic system. 

A carbon disulphide cooling bath for maintaining a constant 
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temperature of —112° is described. It was used in fractionating 
the decomposition products of the hydride B,Hyy. T. 8. P. 


Borates. System Ca0-B,0,-H,O at 30° II. Unpsnro 
Spore (Atti R. Accad. Lincei, 1913, [v], 22, i, 715—719).—The paper 
gives the numerical results of the author’s experiments, a discussion 
of which is to follow. R. V. §. 


Composition of the Gaseous Mixtures Resulting from the 
Action of Water on the Carbides of Uranium and Thorium. 
Paut Lepeau and A. Damiens (Compt. rend., 1913, 156, 1987—1989), 
—The gas evolved by the action of water on the carbides of 
uranium and thorium is proved to be a mixture of the following: 
hydrogen, methane, ethane, propane, butane, ethylene, propylene, 
and homologues, acetylenic hydrocarbons. Uranium carbide reacts 
very slowly, the reaction lasting from five to twenty-five days or 
longer; thorium carbide reacts much more quickly, three to four 
days. 

Two specimens of uranium carbide were used, one containing 
147% of graphite and the other free from graphite. The reaction 
is much slower with the latter carbide, and the gases are more 
completely hydrogenised, as shown by the fact that the proportion 
of hydrogen diminishes, whilst that of the hydrocarbons, especially 
methane, propane, butane, and propylene, increases. 

The gases were analysed by the method previously described 


(this vol., ii, 349). T. &. P. 


The Composition of Water Gas. Lito Vianon (Compt. rend, 
1913, 156, 1995—1998).—The author confirms the observation of 
Clément and Désormes and of Langlois that water-gas always 
contains some*methane. Further investigation has shown that the 
formation of the methane is due to the presence of calcium oxide 
in the coke used. Experiments on the action of steam at 1000° on 
mixtures of coke and lime showed that the percentage of methane 
in the water-gas increased with increasing proportions of lime. 
The formation of the methane is considered to be due to the follow- 
ing reactions: 4CO+2H,0=3C0O,+CH,; 2CO+2H,=CO,+CH,; 
CO,+4H,=CH,+2H,0O. The lime acts as a catalyst on these 
reactions. T. &. P. 


Mixed Crystals of Potassium and Ammonium Chlorides. 
Kensrro Uyepa (Mem. Coll. Sci. Eng. Kyoto, 1913, 5, 147—150).— 
The author has determined the mutual solubilities of potassium 
and ammonium chlorides at 25°, 65°, and 90° respectively. The 
mutual solubilities increase with rise in temperature, the increase 
in the case of ammonium chloride in potassium chloride being 
much more rapid than in the case of potassium chloride in 
ammonium chloride. The gaps in the series of mixed crystals lie 
between the following molar percentages of ammonium chloride: 
27—95% at 25°, 46—93% at 65°, and 69—90% at 90°. T. S. P. 
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The Reduction of Some Metallic Chlorides by Sodium. 
Marruew A. Hunter (Highth. Inter. Cong. App. Chem., 1912, 2, 
125—138).—The author has constructed a special steel bomb, 
capable of withstanding high pressures, in which the action of 
sodium on various chlorides at high temperatures could be studied. 
In such an apparatus titanium tetrachloride is readily reduced by 
sodium ; if the amount of material used is great enough, the heat 
of reaction is sufficient to give the titanium metal in a coherent 
condition. 

Both carbon tetrachloride and carbon disulphide can be reduced 
by sodium, the temperature and pressure produced during the 
reaction being considerable. There is no conclusive evidence that 
fusion of any part of the material takes place during the reaction. 
A crystalline residue, microscopic in amount, appears to possess 
some of the properties of crystalline carbon. Some sodium carbide 
is formed as a by-product of both reactions, and if too little sodium 
is present for complete reduction of the carbon tetrachloride, some 
carbon hexachloride is produced. 

Glucinum chloride gives glucinum metal, the properties of which 
are to be investigated further. 

Silicon tetrachloride is reduced with difficulty, giving finely- 
divided silicon. Great difficulty was experienced in maintaining 
the bomb air-tight. 

Neodymium chloride gives finely-divided neodymium, which is 
not readily separated from the sodium chloride produced during 
the reaction. Zz. & 3 


Equilibria in the Systems: Water, Sodium Nitrite and 
Water, Sodium Nitrite and Sodium Nitrate. Marcrt Oswatp 
(Highth. Inter. Cong. App. Chem., 1912, 2, 205—207).—The anthor 
has determined the solubility curve of sodium nitrite, and also the 
mutual solubilities of sodium nitrate and nitrite at different 
temperatures, 

Sodium nitrite does not give a stable hydrate. Sodium nitrite 
and nitrate form neither a double salt nor mixed crystals. 

x. & FP. 


Disodium Monohydrogen Phosphate and its Hydrates. 
Their Solubilities and Transition Temperatures. Aan W. C. 
Menzigs and Epmunp OC. Humpnrry (Highth. Inter. Cong. App. Chem, 
1912, 2, 175—178).—The determination of the solubility curve of 
disodium hydrogen phosphate has given the following transition 
temperatures: dodecahydrate to heptahydrate, 35°2°; hepta- 
hydrate to dihydrate, 48°3°; dihydrate to anhydrous salt, 95°. The 
cyohydric temperature is —5°. The solubility of the anhydrous 
salt diminishes with rise in temperature. =. & 2. 


Equilibrium of Lithium Sulphate with the Alkali Sulphates 
in their Mixed Solutions up to 100°. (Mlle.) Cécrie Spretrei 
(Compt. rend., 1913, 157, 46—48. Compare A., 1912, ii, 917).—A 
continuation of the study of the solubility of lithium sulphate in 
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water in the presence of alkali sulphates up to 100°. The results 
show the existence of several double salts. With sodium sulphate 
it gives salts: Li,SO,,Na.SO,,54H,O at 0°, which ceases to exist at 
16°; Li,SO,,3Na,80,,12H,O from 16—24°; 4Li,SO,,Na,S0,,5H,0 
at 28°, and between 32° and 100° Li,SO,,Na,S0,,3H,O. With 
potassium sulphate it forms one double salt, Li,SO,,K,SO,, and 
with ammonium sulphate one double salt, Li,SO,,(NH,),SO,, up 
to 100°. W. G. 


Forms of Silver. Physico-chemical Morphology. Votkmar 
Konuscuitrer (Zeitsch. Chem. Ind. Kolloid, 1913, 12, 285—296).—A 
theoretical paper, in which the relationships between the various 
forms of silver are discussed. The material contained in the paper 
has all been previously published (compare A., 1908, ii, 182; 1912, 
ii, 253, 731, 845; this vol., ii, 285, 286, 287). J. F. 8. 


Silver Oxide. H. von Wartensere (Zeitsch. Elektrochem., 1913, 
19, 489—491).—The author shows that silver vapourises more 
easily in oxygen than in nitrogen, which he explains by the forma- 
tion of an oxide, probably Ag,O. The stability of the oxide is 
explained from its large heat of vaporisation, which lies probably 
between —90°6 and —109 Cal. If silver vapour in oxygen is 
rapidly cooled traces of oxide can be detected in the condensed 
material. J. F. 8. 


Action of Light on Silver, Mercurous, Lead and Cuprous 
Azoimides; Basic Azoimides of Lead and Copper. Lornar 
Wouter and W. Krupko (Ber., 1913, 46, 2045—-2057).—With the 
object of gaining further insight into the chemical condition of 
the photographic latent image, the authors have studied the action 
of light on the above azoimides. They find that decomposition 
occurs with immediate formation of the metal, and not of a sub- 
compound. Hence, by analogy, they are led to the conclusion 
that the photochemical alteration in the silver haloid of a photo- 
graphic plate is due to an adsorption compound of finely-divided 
metal with unchanged haloid, and not to various subhaloids of 
different colours. 

Silver azoimide is highly sensitive to light, decomposition occur- 
ring with evolution of nitrogen. In a specimen which had been 
exposed to light for such a period that decomposition had not 
occurred beyond the stage corresponding with the possible forma- 
tion of a sub-azoimide, particles of metallic silver were visible under 
the microscope, and the residue behaved, when heated or subjected 
to percussion, in the same manner as silver azoimide. Full details 
of the precautions necessary in performing these tests are recorded. 

Mercurous azoimide is more sensitive to light than the corre 
sponding silver compound. In this case decomposition does not 
follow the same course as with calomel and other mercurous com- 
pounds, since mercuric azoimide is not formed. The percussion test 
points to immediate decomposition into mercury and nitrogen, and 
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the non-formation of a sub-azoimide is further confirmed by the 
absence of hydrazoic acid from the products of the decomposition 
of mercurous azoimide suspended in water. 

Lead azoimide, which. is extremely sensitive to light, decomposes 
according to percussion and temperature tests into metallic lead 
and nitrogen when the dry salt is illuminated. When exposed to 
air or placed under water, oxidation of the separated lead proceeds 
simultaneously, and the product consists of basic lead azoimide mixed 
with finely-divided lead hydroxide. The filtrate contains traces of 
lead, hydrazoic acid, and considerable quantities of ammonia. 
Reaction thus appears to proceed simultaneously according to the 
three equations: (i) PbN,+2H,O=Pb(OH),+2N,H; (ii) PbN,(in 
light)=Pb+3N.; (iii) Pb+N;H+2H,0=Pb(OH),+N,+NHs3. 
When preserved in the dark, lead azoimide is _ practically 
unaltered after twenty-four hours at 115°. 

Cuprous azoimide, CuNsg, is obtained by the gradual addition of a 
solution of sodium azoimide to excess of a concentrated solution 
of copper sulphite to which potassium sulphite has been previously 
added, followed by acetic acid in quantity just sufficient to dissolve 
the precipitate formed. It forms a pale greenish-grey precipitate, 
which inflames at 220°. When exposed to light, it becomes deep 
red with a violet tint, and decomposes into copper and nitrogen. 

Basic lead azoimide, PbO,PbN,, has been prepared by three 
methods: (i) by heating the calculated quantities of lead azoimide 
and lead hydroxide under water in a sealed tube at 140° for twelve 
to fifteen hours, and separation of the basic azoimide from speci- 
fically heavier unchanged azoimide by elutriation. The method 
has the drawback that large spontaneously explosive crystals of 
lead azoimide are liable to separate during the slow cooling of the 
tube; (ii) by leading a current of carbon dioxide-free air through a 
boiling aqueous suspension of lead azoimide until the calculated 
amount of hydrazoic acid has been evolved ; and (iii) by heating the 
requisite quantities of freshly precipitated lead hydroxide and lead 
azoimide under water on the water-bath for twenty hours. The two 
latter methods yield uniform products. The basic azoimide is less 
sensitive to percussion or temperature than lead azoimide, whilst an 
intimate mixture of lead azoimide and oxide in the proportions 
necessary to form the sub-azoimide shows the same sensitiveness 
as the pure azoimide. It is interesting to note that lead azoimide 
when mixed with 30% water has the same sensitiveness as the dry 
azoimide, whilst moist mercurous azoimide is scarcely less sensitive 
than the dry product. 

Basie cupric azoimide, CuO,CuN,, is obtained as a yellow sub- 
stance which retains water when a suspension of the normal 
azoimide in water is heated at 70—80° in a current of air free from 
carbon dioxide until the calculated quantity of hydrazoic acid has 
been evolved. It inflames at 245°. When, however, cupric 
azoimide and cupric hydroxide are warmed under water, hydrazoic 
acid is evolved and cupric hydroxide alone remains. 

Basic mercuric azoimide is not obtained when a solution of free 
hydrazoic acid is warmed with excess of mercuric oxide, whilst 
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mercuric azoimide is unchanged when air is passed through a suspen. 
sion of it in water. 

A series of experiments is described on the connexion between 
the size of crystals and the tendency towards spontaneous detona- 
tion, from which it appears that the size of the crystals has a far 
more pronounced influence on the percussion test than on the 
temperature test. H. W. 


The Coupling of Metallic Silver and Copper with the 
Arsenic Haloids. Sirerrictp Hivpert and Fritz Herrmann (Ber, 
1913, 46, 2218-—2225)—-When molecular silver, prepared either 
by the action of hydrazine sulphate on an ammoniacal silver nitrate 
solution or by the reduction of silver chloride with zinc, is well 
shaken in a sealed tube with molten arsenic tribromide, combina- 
tion takes place with the formation of a silver arsenic bromide, 
Ag;AsBrs, which is readily freed from the excess of arsenic tri- 
bromide by washing with ether. After drying in a vacuum over 
phosphoric oxide, it forms an amorphous, black, odourless powder, 
That it is a chemical individual is shown by the following reac- 
tions: Cold water has very little action in the cold, but in the 
warm, grey, metallic silver is formed; this decomposition takes 
place readily in the cold with ammonium or potassium hydroxides. 
That the arsenic is directly linked with the bromine in the 
compound is shown by the fact that magnesium phenyl bromide 
gives a 70% yield of triphenylarsine. When the substance is 
digested with a concentrated solution of potassium cyanide, fission 
takes place in such a way that free arsenic is produced, the silver 
going into solution as a complex silver salt. A control experiment 
showed that molecular silver, potassium, cyanide, and arsenious 
acid react very slowly, giving arsenic, but this reaction could not 
account for the previous one. The compound is very stable, arsenic 
being volatilised only at a dark red heat. It is considered to have 
Ag. fe 

the constitution Ag-:As¢-Br, the arsenic atom possessing the 
Ag” \Br 

co-ordination number 6. 

When arsenic trichloride is used instead of the tribromide, a 
compound is obtained which is similar in its properties to the 
silver arsenic bromide described. It has, however, the composition 
7Ag,2AsCl,; with potassium cyanide a substance of the composi- 
tion AgAs, is obtained (it is not certain whether this is a definite 
compound), as well as arsenic, which seems to indicate that one 
atom of silver is differently linked from the others, which give 
silver chloride. It may be that the compound is a solid solution 
of silver and the compound Ag;AsCl,, which would be the analogue 
of the bromine compound. 

When copper is used instead of silver, the compounds 7Cu,2AsCl, 
and 7Cu,2AsBr, are obtained. They behave very similarly to the 
silver compounds, except that ammonium hydroxide, potassium 
hydroxide, and hydrochloric acid transform the copper into cuprous 
oxide or chloride ; magnesium phenyl bromide gives triphenylarsine. 
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Substances of similar properties are obtained by the action of 
arsenic vapour at 500° on silver chloride or bromide and on cuprous 
chloride; it follows that the decomposition of these compounds at 
high temperatures, whereby arsenic is produced, is reversible. 


a. &. ¥. 


Calcium Hydride. Wituetm Movwpennaver and C. Rotit- 
Hansen (Zeitsch. anorg. Chem., 1913, 82, 130—140).—Experiments t> 
determine the dissociation pressure of calcium hydride, using a 
nickel boat in a porcelain tube, gave a marked dissociation from 
600°, reaching one atmosphere below 800°. On the other hand, 
calcium hydride is readily prepared by heating calcium in hydrogen 
at 830°, so that the pressures measured above cannot be true disso- 
ciation pressures. The porcelain tube is attacked. If lined with 
iron, quite different results are obtained, the pressure being only 
11 mm. at 780° and 705 mm, at 1027°. <A second hydride, CaH, 
also exists, having its own dissociation pressure, and this compound 
appears to be volatile. 

The heat of formation of CaH is calculated to be about 21,000 
cal., and of CaH, from CaH and hydrogen also about 21,000 cal., 
making 42,000 cal. for the heat of formation of calcium hydride 
from liquid calcium and hydrogen, whilst Guntz and Bassett 
(A., 1905, 11, 300) found 46,200 cal. from solid calcium. C. H. D. 


The Action of Calcium Hydride on Sulphates. Ericu 
Ester and K. HERRDEGEN (BSer., 1913, 46, 2264—2267).—When « 
mixture of barium sulphate and calcium hydride is ignited by a 
fuse similar to that used in the thermit reaction, vigorous action 
takes place according to the equation: 

BaSO, + 4CaH,=BaS + 4CaO +4H,. 
The hydrogen apparently does not take part in the reduction, since 
water is not formed; of course, the reaction product may consist 
partly of barium oxide and calcium sulphide. 

If the product of reaction’ is added to water in small portions 
at a time in order to decompose excess of calcium hydride, and 
then warmed with hydrochloric acid, complete solution is readily 
obtained; the barium may be quantitatively precipitated from 
solution by saturation with hydrogen chloride (compare Ebler, A.., 
1909, 11, 347). 

The above reaction forms a ready method of getting insoluble 
sulphates into solution, a large number of sulphates reacting. 
Sulphates of the heavy metals sometimes give the metal itself; the 
reaction with lead sulphate proceeds with explosive violence. 

Further experiments are being made with the sulphates of 
thorium and cerium and other rare earth metals. zx. & F. 


Melting Points of Some Refractory Oxides. Craxence W. 
Kanotr (J. Washington Acad. Sci., 1913, 3, 315-318). — An 
Arsem graphite resistance furnace is used, the temperatures being 
determined by means of a Holborn-Kurlbaum optical pyrometer, 
sighted vertically downward through a glass window. Lime and 


ii. 706 ABSTRACTS OF CHEMICAL PAPERS. 


magnesia volatilise completely in a vacuum without melting, and 
in such cases an atmosphere of hydrogen is used. 

Magnesia is melted in graphite crucibles, but lime forms carbide, 
and must be melted in a tungsten crucible, or by making a tube 
of lime, through which hydrogen is passed and down which the 
pyrometer is sighted. Alumina and chromium oxide are melted in 
tungsten crucibles in a vacuum. 

The following results are obtained: MgO, 2800°; CaO, 2570°; 
Al,O03, 2050°; Cr,03, 1990°. C. H. D. 


Peroxide, Ozone, and Nitrous Acid in Calcium Hydroxide 
and Aragonite. Witnetm Vaupen (J. pr. Chem., 1913. [ii], 88, 
61-—72. Compare A., 1912, ii, 1180).—According to Ditz (this 
vol., ii, 320), the starch—iodide reaction shown by calcium hydroxide 
and aragonite is due to the presence of small quantities of nitrites 
and of ferric compounds, and not to the presence of calcium per- 
oxide, since neither aragonite nor calcium hydroxide give the usual 
peroxide reactions with titanic and vanadic acids. 

The author points out, however, that the negative results 
obtained in the latter reactions furnish no criterion as to the 
absence of a peroxide, for calcium peroxide itself in the presence 
of an excess of calcium hydroxide does not react with either 
vanadic or titanic acids. 

That the starch—iodide reaction is not due to the presence of 
nitrite is conclusively proved by the fact that a calcium hydroxide, 
which gave a distinct reaction with starch—potassium iodide, did 
not show the usual nitrite reactions with sulphanilic acid and 
phenol, resorcinol, pyrogallol, guaiacol, or brucine, although positive 
reactions were obtained at once on the addition of a trace of nitrite 
to the calcium hydroxide. 

Further, it is improbable that the blue coloration is due to ferric 
compounds, for the latter react only slowly with starch—potassium 
iodide, whilst in many cases the blue coloration with calcium 
hydroxide develops instantly. Moreover, the estimation of the 
peroxide by titration of the liberated iodine with sodium thio- 
sulphate is in good agreement with the results obtained by direct 
titration with permanganate, which would not be the case if the 
starch-iodide reaction were due to the presence of ferric com- 
pounds, Finally, although the peroxide in aragonite and calcium 
hydroxide cannot be detected by the uranyl nitrate, vanadic, 
titanic, and chromic acid reactions on account of the disturbing 
influence of the excess of calcium hydroxide, positive results have 
been obtained with the benzidine and m-phenylenediamine reac- 
tions, 

The paper contains a summary in tabular form of thirty-eight 
reactions which may be used for the detection of ozone, nitrous 
acid, and hydrogen peroxide. B 


Reduction of Tricalcium Phosphate by Hydrogen. ARNOLD 
Lassteur (Eighth. Inter. Cong. App. Chem., 1912, 2. 171—-174).—At 
1300° calcium phosphate is reduced by hydrogen to a mixture of 
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calcium oxide and phosphorus. Only traces of phosphorus hydride 
and calcium phosphide are produced during the reaction. It is 
probable that a basic phosphate is produced as an intermediate 
roduct. 

Cerbon monoxide has no reducing properties towards calcium 
phosphate at 1300°. ' 6k 


Theory of Luminescent Stones and their Variously 
Coloured Phosphorescence. Lupwie Vanino (J. pr. Chem., 1913, 
[ii], 88, 77—79. Compare this vol., ii, 591).—According to the 
author, luminescent sulphide stones on exposure to light become 
superficially transformed into modifications of higher energy 
content. ‘The transformation is reversible, the phosphorescence 
after exposure to light representing the transformation into the 
original modification of lower energy content. 

With respect to the effect of traces of impurities in modifying 
the colour of the phosphorescent light, the author considers that 
their action is not a chemical one, but is similar to that of the 
sensitisers in photochemical processes; the energy which becomes 
available during the transformation of the sulphides is converted 
by them into light energy. 

The different phosphorescent colours exhibited by different parts 
of one and the same stone, is found to be due to a difference in 
the temperature to which the stones were exposed during their 
preparation; thus, a mixed calcium-strontium stone containing 
traces of rubidium showed, in its upper part, a light blue phos- 
phorescence, whilst the lower part, which had been more strongly 
heated, exhibited a deep violet phosphorescence. 


Glucinum Peroxide. A. S. Komarovski (J. Russ. Phys. Chem. 
Soc., 1913, 45, 608—613).—Attempts to prepare glucinum peroxide 
by the action of hydrogen peroxide on hydrated glucinum oxide 
resulted only in the formation of the compound 3G10,4H,0,,8H,0, 
containing hydrogen peroxide of crystallisation. 

With basic glucinum carbonate of the composition GICO,,5G10 + 
8H,O hydrogen peroxide yields the basic peroxide, 2G10,,3G10 + 
8H,O, which is moderately stable, and exhibits all the usual 
properties of peroxides. ae ee A 


Glucinum Sulphide. K. Mreveirner and Hermann Steinmetz 
(Zeitsch. anorg. Chem., 1913, 82, 92—96).—Glucinum sulphide may 
be prepared by heating glucinum chloride in hydrogen sulphide, 
previously purified by means of a chromous salt and phosphoric 
oxide. For analysis the product is heated in a sealed tube with 
utric acid and silver nitrate. The silver chloride is collected, silver 
is removed from the filtrate by hydrochloric acid, and the sulphur 
is estimated as barium sulphate. Glucinum is estimated in the 
filtrate. The product contains 97—98% of sulphide. 

Glucinum sulphide is a white, amorphous mass. It is little 
decomposed by water, even when boiling, but readily by acids, 
including atmospheric carbon dioxide. It burns with a bright 
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flame and separation of sulphur in contact with concentrated 
nitric acid. Dry hydrogen chloride at a red heat converts it into- 
the chloride, and bromine vapour into the bromide. A poly- 
sulphide has not been obtained. Cc. H. D. 


The Nature of Alkaline Glucinum Solutions.  Beyyy 
BuryerR and 8S. W. Kaurmann (Zeitsch. anorg. Chem., 1913, 82. 
71—91).— When a solution of glucinum sulphate is dropped into 
potassium hydroxide, a saturation point is reached, depending on 
the concentration of the hydroxide. From the solution saturated 
with the hydroxide A a second hydroxide, B, is obtained, and on 
collecting and drying & a third modification, C’, which is still less 
soluble, is obtained. The solubility of the three modifications has 
been determined. When the relative concentrations of glucinum 
and potassium hydroxide are plotted against one another, A and B 
yield straight lines, whilst C, like the corresponding modification of 
zine hydroxide, shows a marked curvature (compare Wood, T., 1910, 
97, 878). Analysis of the hydroxides, after washing with absolute 
alcohol, gives the compositions A, H,Gl,0O,; B and C, H,G10,. The 
ionic products for A, B, and C respectively are K,, 0°73 x 10-%; 
Ky, 0°28 x 10-9; Ks, 0°144 x 10-°8, and the constants of acid disso- 
ciation are 1°5x10-!, 0°56x10-!, and 0°29x10-!. These are 
minimum values. Fresh glucinum hydroxide is a somewhat 
stronger acid than zinc hydroxide in the corresponding condition. 


H. D. 


Thermal Dissociation of Magnesium Carbonate. Roszar 
Marcand A, Simek (Zeitsch. anorg. Chem., 1913, 82, 17—49). Com- 
pare Griinberg, this vol., ii, 516).—-According to Brill (A., 1905, ii, 
522), the dissociation of magnesium carbonate by heat takes place 
in stages, seven basic carbonates being formed. Discontinuities were 
not observed by Friedrich and Smith (this vol., ii, 28). It is now 
shown that the dissociation proceeds very slowly in the dry sub- 
stance, but is accelerated by the presence of moisture, this factor 
accounting for the divergent results. 

Precipitated magnesium carbonate always contains water. Anhy- 
drous rhombohedral artificial magnesite is obtained by heating 
10 grams of precipitated carbonate with 300 c.c. of water and a 
few grams of solid carbon dioxide at 185° in an autoclave under 
20 to 30 atmospheres pressure. Even this preparation retains 
water very obstinately. The dissociation at 350° is accelerated by 
mixing the carbonate with fused potassium nitrate. Manometric 
measurements with tlie dried carbonate give inconclusive results 
owing to the slowness with which equilibrium is reached. 

Kinetic experiments have been made by heating the material 
in a platinum boat in a stream of dry or moist air. The latter 
accelerates the decomposition. The velocity of dissociation gradu- 
ally diminishes with time. 

The dissociation in presence of water-vapour has been determined. 
This is permissible, as the dissociation pressure of magnesium hydr- 
oxide is equal to one atmosphere at 180°, so that the hydroxide 1s 


INORGANIC CHEMISTRY. ii, 709 


not formed during the experiments with carbonate. Heating in 
sealed tubes, and analysing the gaseous contents after removal 
from the furnace, does not yield satisfactory results, as re-combina- 
tion takes place with appreciable velccity. This is avoided by 
mixing with potassium nitrate. A mixture of 1 part of magnesium 
carbonate and 3 parts of potassium nitrate allows of an accurate 
measurement of the dissociation. The pressure of one atmosphere 
jis reached at 402°. The heat of dissociation is calculated to be 
— 23,200 cal. Cc. H. D. 


The Influence of Foreign Metals on the Rolling of Zinc. 
EvcknE Prost and A. Van DE CasreELE (Bull. Soc. chim. Belg., 1913, 
97, 175—189).—The question of the influence of the presence of 
foreign metals on the rolling of zinc is little understood. The 
authors have taken for their experiments refined zinc (containing 
about 1% lead and a few hundredths % of cadmium and iron), and 
have added in various cases cadmium, tin, antimony, copper, 
arsenic, and iron. The results indicate that under the usual prac- 
tical conditions of rolling the content of lead should not exceed 
1:25%, and that of cadmium 0°2%; these limits are well above the 
quantities generally present in practice. The quantity of iron, 
arsenic. antimony, and tin (of which the last is most harmful) 
should be kept as low as possible, especially in view of the fact that 
the effect of these metals when present together is an additive one. 

D. ¥. F. 


A Process for Rendering*Innocuous a Water Supply 
Contaminated with Lead. Pavut Scnmipr (Arch. Hygiene, 1913, 
80, 70—73).—The colloidally dissolved lead hydroxide can be 
separated by filtration through a Berkfeld filter. S. B. 8. 


The Action of Potassium Amide on Thallium Nitrate in 
Liquid Ammonia Solutions. Epwarp ©. Franxxin (Fighth. 
Inter. Cong. App. Chem., 1912, 2, 103).—When a solution of potass- 
amide in liquid ammonia is added to a similar solution of thallium 
nitrate, a black precipitate of thallous nitride is formed in accord- 
ance with the reaction: 

3TINO, +3KNH,=TI,N + 3K NO, + 2NHs3. 

Thallium nitride dissolves readily in solutions of potassamide in 
liquid ammonia. When the ammono-base is used in limited quan- 
tity a yellow solution is formed, from which potassium ammono- 
thallite, TINK,,4NH3, may be obtained as beautiful, yellow crystals. 
This compound loses successive portions of its ammonia of crystal- 
sation to form products represented by the respective formule: 
TINK,,2NH; and TINK,,NHsg. 

When thallium nitride is dissolved in excess of potassamide, 
‘lutions are formed which give well-crystallised products, which 
are considered to be isomorphous mixtures either of potassium 
ammonothallite with potassamide or of potassamide and the 
inknown thallium amide. T. S. P. 
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Variation of Resilience in Copper and Some of its Alloys 
with Temperature. Lion GuiLier and Vicror BeRnarp (Compt. 
rend., 1913, 156, 1899—1901).—The methods of examination used 
are those already published by Guillet and Révillon (Rev. Metall, 
1909, 6, 94). The range of temperatures was from 0° to 1100°, 
Analyses of all the materials tested are quoted. With the excep. 
tion of copper—nickel alloy (Cu, 77°9; Ni, 20°2; Zn, 1°7; Fe, 0°1%), 
all the alloys tested showed maximum fragility beginning at 
300—400°, and disappearing at about 700°. In many cases the 
greatest resilience was exhibited at 100°. 

Brass (Cu, 90°6; Zn, 9°3%) becomes less fragile between 700° and 
900°, whilst the addition of lead (Cu, 90°3; Zn, 8°2; Pb, 1°3%) 
leads to the alloy showing maximum fragility up to 900°. Brasses 
containing 80°9 and 70% of copper respectively were fragile at 
700° to 850°, whilst those with 61°8 and 61°3% of copper began to 
improve at 700°. Copper—nickel alloy begins to be fragile at 600°, 
but improves at 1000°. German silver (Cu, 54°1; Zn, 25°4; Ni, 19°7; 
Fe, 0°4%) begins to be fragile at 300°, and is less resilient all 
through than copper—nickel alloy. Aluminium—bronze (Cu, 90:0; 
Al, 9°8; Fe, 0°2%) showed discontinuity between 600° and 800°, 
and determinations could not be made between these temperatures. 
Addition of iron (Cu, 88°5; Al, 7°5; Fe, 3°7) caused fragility to 
lessen at 700°. The results of the investigation are shown graphi- 
cally in the original. T. A. H. 


Complex Copper Nitrites. Aubin Kurrenacker (Zeitsch. 
anorg. Chem., 1913, 82, 201—215). — Potassium copper uitrite, 
K,Cu(NO,);, is obtained by mixing cold saturated solutions of 
copper sulphate and potassium nitrite, adding methyl alcohol, 
filtering, and adding ethyl acetate to the clear, green filtrate. Long 
crystals of the salt separate. The salt is stable when pure. 

Rubidium copper nitrite, RbgCu(NO,),, closely resembles the 
potassium salt. 


Barium copper nitrite, Ba oul hops »» from copper and barium 


nitrites, forms green double pyramids. Other compounds have not 
been obtained. Evaporating copper nitrite with zinc, nickel, or 
manganese nitrite yields a green, crystalline compound, 
2CuO,N,0.,3H,0, 

which contains traces of the added metal. The presence of a 
complex anion in copper nitrite solution is shown qualitatively, but 
even concentrated solutions contain an excess of the normal ions. 
Two basic copper nitrites are also described: 3Cu(OH),, Cu(NO,)., 
and 2Cu(OH),,Cu(NO,)o. C. H. D. 


Thermal Analysis of Clays. Rury-Watuacn (Compt. rend., 
1913, 157, 48—50).—A comparative thermal study of kaolin, a 
pure clay, white mica, and some clays of known origin. The 
samples were heated in an electric furnace, and the temperatures of 
the furnace and substance noted. Curves are given showing the 
relationship between the furnace temperature and the temperature 
difference between furnace and substance. The results indicate 
no definite means of analysis. W. G. 
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The Reactions of Aluminium Nitride. Fritz Ficurer and 
Apo.r SreNncEL (Zettsch. anorg. Chem., 1913, 82, 192—203. Compare 
A., 1907, ii, 691).—Aluminium nitride is best prepared by passing 
nitrogen over aluminium powder at 800°. A reaction sets in, and 
the temperature rises to 1300°. Impurities are removed by treat- 
ment with dry hydrogen chloride at a red heat. The nitride may 
be decomposed by fusion with potassium hydroxide, 

AIN + 3KOH=K,AI10, + NHs, 
or by heating with a mixture of 10 c.c. of concentrated sulphuric 
acid with 40 c.c. of water. Dry halogens act slowly on the nitride ; 
chlorine decomposes it at 760°: 2AIN + 3Cl,=2AICl,+ N,. Sulphur 
chloride vapours act more rapidly. Hydrogen is without action. 

Lead dichromate decomposes it completely, but the reaction with: 
sodium peroxide remains incomplete, and nitrate is also formed. 
Sulphur, phosphorus, and carbon disulphide partly displace: 
nitrogen, but phosphorus trichloride is without action. Carbon is: 
without action at 1200°, and carbon dioxide merely oxidises, but a. 
mixture of sodium and potassium carbonates with carbon converts: 
a large part of the nitride into cyanide. Alcohol forms triethyl- 
amine at 230°. C. H. D. 


Toe So-Called Manganese Trioxide. Freperick R. Lanx- 
sHEAR (Zeitsch. anorg. Chem., 1913, 82, 97—102. Compare P., 1912, 
198)—-A 6% solution of potassium permanganate is allowed to 
drop into a cooled mixture of one part of sodium hydrogen carbon- 


ate to four parts of anhydrous sodium carbonate. The gas is 
condensed in a flask cooled with liquid air. After evaporating the 
carbon dioxide, a dark red, amorphous solid, m. p. —6°, remains. 
The ratio of permanganate to manganese dioxide is about 4°8:1. 
The conclusion is confirmed that the gas is an impure hydrated 
permanganic acid. C. H. D. 


The Critical Ranges, A, and A,, of Pure Iron. Ggorce K. 
Burgess and J. J. Crows (J. Washington Acad. Sci., 1913, 3, 329-—332). 
—Five separate preparations of electrolytic iron have been used,. 
in quantities of from 21 to 31 grams. Both the inverse rate andi 
differential methods have been employed. Ac, is as pronounced! 
as Ar, for all the samples, and for metal re-melted in a vacuum 
the position of Ac, and Ar, is identical. A, and A, appear to 
be different in kind. . 


Formation of Rust under Protecting [Paint] Layers. 
Grorc Priemerer (Zeitsch. Elektrochem., 1913, 19, 507—-510) — 
Polemical. The author shows that the theory of Liebreich and 
Spitzer (A., 1912, ii, 259) with regard to the rusting of painted 
iron is unnecessary, and that their measurements will not bear the 
interpretation placed on them. J. F. 8. 


Formation of Rust under Protecting [Paint] Layers. 
Erik Ligpreicn and Fritz Spirzer (Zeitsch. Hlektrochem. 1913, 
19, 510—513).—Polemical; an answer to Pfleiderer (preceding 
abstract). o. F. 8 
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The Absorption of Iron Pentacarbonyl by Iron. A. Storrs; 
(Highth. Inter. Cong. App. Chem., 1912, 2, 225—233).—The first part 
of the paper is a re-statement of results already published (A., 1912, 
li, 986 

"The suthor has devised a method by which he is able to estimate 
both the gaseous and adsorbed iron pentacarbonyl. The curves 
showing the relation between the concentration in the vapour and 
solid phases are exactly of the form of adsorption isotherms, from 
which the conclusion is drawn that the iron pentacarbony! is 
adsorbed by the iron. This adsorption explains the slowness of the 
reaction between iron and carbon monoxide. =. & P. 


Neutralisation of Chromic Acid. René Dusrisay (Compt. 
vend., 1913, 156, 1902—1904).—'The method already described 
(this vol., ii, 388) has been applied to the investigation of the 
neutralisation of chromic acid by sodium hydroxide and by 
ammonia. The results show that chromic acid differs from a 
strong dibasic acid, such as sulphuric acid, in exhibiting a constant 
surface tension only until the first acid function is neutralised, 
after which the surface tension decreases gradually but slightly 
until the second is neutralised, when, as usual, a great decrease 
occurs. These results are in harmony with those recorded by 
Berthelot (A., 1883, 642, 767), Sabatier (A., 1886, 692), and 
Groger (A., 1908, ii, 690) as a result of other methods of investi- 
gation. a. A. 


Hydrates of Uranic Anhydride_and Heat of Formation of 
Uranyl Nitrate. Kosert pe Forcranp (Compt. rend., 1913, 156, 
1954—1958).—The uranic anhydride, UO,, used by the author was 
prepared by heating uranyl nitrate at 290—300° for a consider- 
able time, taking care to avoid fusion. If the heating takes place 
at 550—600° fusion occurs, and a polymeride of unknown molecular 
weight results. The dihydrate, UO,,2H,O, was obtained from the 
anhydride by the ordinary methods, and the monohydrate, 
U0O,,H,0, by heating the dihydrate at 80° in dry air. 

As the basis of his measurements the author assumes that the 
heat of formation of uranic anhydride from the oxide UO, and 
oxygen is the same, and has the heat of formation of the oxide 
U,0, from UO, and oxygen, namely, 37°65 Cal. (compare Mixter, 
A., 1912, ii, 899). The following thermochemical values were 
obtained: Heats of solution in dilute nitric acid of: UO, 19°803 
Cal.; UO,,H,O, 14°846 Cal.; UO,,2H,O, 12°375 Cal.; UO,+30,+ 
N,=U0,(NO,). (solid) + 67° 25 Cal. +» OF UO,(NO,).aq +86" 25 Cal.; 
U0,(NO;). = N,O0;(gas) + UO, — 30°60 Cal.; UO,+ H,0(gas)= 
H,UO, + 14°62 Cal.; UO, (NO,)»,2H,0 = UO,(NO,), + 2H,0(gas) 
— 33°27 Cal. ; ; H,UO, + U0,(NO,),= basic nitrate + 4°03 Cal “i 

T. 8. 


The Preparation of Thoria from Monazite Sand by means 
of Hypophosphoric Acid. Detection of Cerium with an 
Alkaline Solution of Ammonium Tartrate. Fritz WirTH 
(Chem. Zeit., 1913, 3'7, 773—774).—In the precipitation of thoria as 
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hypophosphate (compare A., 1912, ii, 948) difficulties may arise 
from the formation of sparingly soluble double sulphates of sodium 
and the cerium earths when sodium hypophosphate is added to the 
sulphuric acid solution of the monazite sand. These difficulties may 
be avoided if the anion of hypophosphoric acid is formed in situ 
in the acid solution. This may be accomplished either by direct 
oxidation of phosphorus in the solution, or by the anodic oxidation 
of copper phosphide, using the acid solution as electrolyte. 

Thorium can be completely precipitated as hypophosphate by the 
addition of much sodium hypophosphate to a boiling, slightly 
ammoniacal solution of thorium tartrate if care is taken to keep 
the solution ammoniacal. 

The formation of an intense, yellowish-brown colour on the oxida- 
tion of ammoniacal solutions of cerium tartrate is a very sensitive 
test for cerium. The oxidation takes place on exposing the solution 
to the air; if less than 0°1—0°5% of cerium is present it is neces- 
sary to boil the solution. If hydrogen peroxide is used as the 
oxidising agent, the test is sensitive to 0°0002 gm. of CeO, per 
100 c.c. ye eS 


Action of Boiling Sulphuric Acid on Platinum. Le Roy W. 
McCay (Highth. Inter. Cong. App. Chem., 1912, 1, 351—359).— Boiling 
sulphuric acid dissolves platinum in considerable amounts (in one 
experiment when boiling 10 c.c. of acid in a covered dish for one 
hour, 0°0038 gram of Pt was dissolved). The attack is not due to 
atmospheric oxygen, for the same thing happens when heating in a 
current of an inert gas. Excess of sulphur dioxide which may be 
conveniently generated by introducing a piece of sulphur into the 
hot acid, or else be passed in the form of a current, prevents almost 
entirely the solvent action. 

If it is assumed that at the temperature of attack there is a 
slight dissociation of the acid, thus liberating oxygen which would 
cause the action ; this would account for the protective power of such 
reducing substances as excess of sulphur dioxide, arsenious and 
antimonious oxides. L. DE K. 


Alkali Osmibromides (Hexabromo-osmeates). ALEXANDER 
Gutter (Ber., 1913. 46, 2098—2103).—The observation of Moraht 
and Wischin (A., 1893, ii, 380) that finely-divided osmium does not 
enter into reaction with bromine was confirmed. It was found that 
the osmibromides could not be obtained from the osmichlorides in 
all cases by treatment with hydrobromic acid, owing to similar 
reactions occurring to those which take place with the correspond- 
ing iridium compounds (compare Gutbier and Riess, A., 1909, ii, 
1025); only the ammonium and potassium osmibromides could be 
obtained in this way. 

The most satisfactory method for obtaining sodium osmibromide 
was by the decomposition of sodium sulphito-osmiate (schweflig- 
osmiumsaure Natrium), 3Na,0,0sO,,4S0,,5H,O (Rosenheim and 
Sasserath, A., 1899, ii, 664), with boiling concentrated hydrobromic 
acid, D 1°45. The other alkali salts were readily obtained from the 
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sodium salt by precipitation with the corresponding alkali bromides 
from not too concentrated solution. The sodium, ammonium, and 
potassium salts have already been described by Rosenheim and 
Sasserath (Joc. cit.). 

Rubidium osmibromide, Rb,OsBr,z, forms a reddish-brown, fine- 
crystalline powder. Caesiwm osmibromide, Cs,OsBrg, is a dark 
reddish-brown, microcrystalline powder. 3. &. P, 


Mineralogical Chemistry. 


Platinum Sands from New Zealand. R. A. Farqunarson 
(Zeitsch. Rryst. Min., 1913, 52, 419; from /'rans. New Zealand Inst., 
1910, 48, 448—482).—Platinum is found in several of the gold- 
fields of New Zealand. Near Orepuki, in Otago, it occurs in sands 
and shore deposits in the form of rounded scales; analysis gave: 


Pt. Ir. Pd. Rh. Au. Fe, Cu. Iridosmine. Os. Total. 
74°61 1°30 136 3°52 O39 5°08 0°15 14°32 trace 100°73 


The gabbro of the neighbourhood contains no platinum, and the 
metal was probably derived from serpentine of the interior. 
L. J. 8. 


Platiniferous Dunites. Santiaco PiNa pe Rupies and F. Coma 
Y Roca (Anal. Fis. Quim., 1913, 11, 334—339).—Two specimens of 
dunite from Diudinsky had the compositions of olivines with 1°16% 
and 1°41% respectively of chromite. G. D. L. 


Helium in Glucinum Minerals. II. Arnazpo Prurri (Aldi PR. 
Accad. Lincet, 1913, [v], 22, i, 671—672. Compare this vol., ii, 419). 
—The author has examined six further specimens of phenacite 
from different localities, and has been unable to detect helium in 
them. The minerals show no radioactivity. R. V. S. 


Calcite Crystals from a Water-Tank. Russeit F. GwinNneELL 
(Min. Mag., 1913, 16, 345—347).—The material consists of a 
glistening, white, crystalline powder, and it was deposited in a 
tank into which water was led from a spring rising from the 
ferruginous marlstone at Belton Park, near Grantham, Lincoln- 
shire. It consists entirely of minute crystals having the form of 
the primary rhombohedron, 7(1011), of calcite. D 2°71. Analysis, 
by M. B. Cuapman, gave: 


CaCO . A],0s. Fe,03. SiO,. Insol. Total. 
95°65 0°93 0°21 3°14 0° 6 99°99 


L. J. 8, 
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Triplite from Eastern Nevada. Frank L. Hess and W. F. 
Hunt (Amer. J. Sei., 1913, [iv], 36, 51—54).—Small, irregular masses 
of triplite occur with wolframite, bismuth minerals, etc., in quartz 
veins in the Reagan mining district, White Pine County. The 
material is light salmon-pink in colour with a vitreous lustre, and 
has cleavages in two directions. D 3°79, H 4—4}3; refractive indices 
a 1°650, B 1°660, y 1°672. Analysis gave the following results, 
agreeing with the formula 3MnO,P,0;,MnF,: 

Mn0. FeO. CaO. MgO. PO: F. Tota. 
57°63 1°68 2°86 1°21 31°84 rag 102°99 

The mineral thus lies at the manganese end of the series, and it 
differs from those richer in iron in its colour. L. J. 8. 


Constitution and Genesis of Ferric Sulphates. VIII. 
Botryogen and Romerite; Copiapite. Kupotr ScHARIZER 
(Zeitsch. Kryst. Min, 1913, 52, 372—398).—The formula of 
botryogen written in the form (SO,),(FeHO),(MgHO),H,,12H,O 
shows a relation to the rémerite formula: 

(SO,),(FeHO),Fe” H,,12H,0. 
Although botryogen is monoclinic and rémerite is triclinic, the 
axial ratios can be so converted as to show a close relationship. 
The available crystallographic data of copiapite are also discussed, 
and a relation brought out between these and the data for botryo- 
gen. Copiapites fall chemically into two groups, namely, those 
without and those with bivalent oxides (RO=MgO, FeO, ZnO, 
MnO). Analyses of material belonging to the first group are: 
I, native copiapite from Sierra de |’Alcapa rossa, II, artificial 
copiapite, and of the second group: III—IV, copiapite from South 
America; and V—-VI, from Rammelsberg, Harz: 
SO,. Fe,0,. . “ZnO. MgO. H,O. _ Insol. Total. 
38°62 30°24 — --- 30°75 0°90 100°51 
38°72 30°68 _— = 30°60 — 100°00 
38°44 26°36 1°5% 2°11 0:98 30°09 0°15 99°66 
38°47 26°78 1° 1°67 0:66 30°07 0°27 99°43 
38°27 26°39 0°3: 1°45 1°73 30°60 0°79 99°56 
38°22 26°19 0°45 2°47 0°85 31°33 0°40 99°91 

For the first group the formula is (HOFe),(HSO,),(SO,)3,15H,O, 
and in the second group there is in addition the radicle 
(RSO,),7#H,O. . L. J. 8. 


Chemical Composition of Dysanalyte from Vogtsburg in 
Kaiserstuhl. Witnetm Mereen and E. Hucen (Zeitsch. anorg. Chem., 
1913, 82, 242—-248. Compare Hauser, A., 1909, ii, 60).— 
Hauser’s method of analysis gives low values for columbium. The 
powdered material is purified by treatment with hot dilute hydro- 
chlorie acid and potassium hydroxide, which are without action on 
dysanalyte. The mineral has D 4°26 and H 5°5. It is fused with 
potassium hydrogen sulphate, extracted with water containing 
sulphuric acid and hydrogen peroxide, and filtered. The residue, 
after ignition with hydrofluoric acid, is again fused with potassium 
hydrogen sulphate. The filtrates, after removal of hydrogen per- 
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oxide, are twice precipitated with ammonium carbonate. The 
precipitate is dissolved in sulphuric acid, neutralised carefully 
with ammonia, and mixed with sulphurous acid in large excess, 
Titanic and columbic acids are precipitated quantitatively on 
warming. The precipitate is dissolved in sulphuric acid and 
hydrogen peroxide, and again precipitated. Titanium and colum- 
bium are separated by Weiss and Landecker’s method (A., 1909, 
ii, 942). Two specimens gave the following analyses (mean of 
several determinations) : 


Ce,0, 
Si0,. TiO,. Cb,0,;. CaO. (La,O,). FeO. Al,O;. K,0. Na,O. MnO. MgO. Total. 
I, 0°29 48°31 16°12 21°63 3°32 5°35 1°25 0°39 4°20 0°02 —  100:88 
II. 0°33 38°70 25°99 23°51 3°08 5°69 0°82 0°44 172 — — 100-28 
C. H. D. 


Zirkelite from Ceylon. Gerorce 8. Brake (Min. Mag., 1913, 
16, 309—316).—-The materials analysed were found as grains and 
small pebbles in the gem-gravels at various localities in the 
Sabaragamuwa province. They are brownish-black with sub- 
metallic lustre and sub-conchoidal fracture, and range in density 
from 4°72 to 5°22; hardness, 54—6. Three varieties are distin- 
guished according to the relative amounts of thorium and uranium 
oxides present ; these are represented respectively by analyses I-III, 
IV and V, and VI. The material is slowly decomposed by hydro- 
chloric acid, but readily by hydrofluoric. A 20-gram sample, heated 
with hydrogen potassium sulphate, yielded 134°9 c.c. of gas con- 
taining: CO,, 40°2; H, 10°2; N, 34°9; He, 14°7%: 


(Ca,La, 
ThOg. UsOg. ZrOg. TiO. Di)gOg. YoO3. FeO. CaO. MgO PbO. HO. Total. Sp. gr. 


I 2017 — — — 3°61*096 — _- -—- — — 52 
If.¢20°44 1°06 30°73 29°50 2°68 1°08 4°07 6°87 2°34 0°38 0°46 99°64 5:0 
III. 18°78 0°65 32°56 30°95 1°40 0°40 2 3°04 — 1°05 100°03 4° 
IV. 8°33 4°66 34°19 36°26 f ‘72 855 133 — 1°70 100-06 
V.t 8°51 2°08 32°64 36°06 8: ; *35 108 — 1°74 99°20 
VI. 0°2314°31 35°27 34°87 : "18 1°96 0°44 1°68 100°67 


* Ce,05, 1°44; (La, Di),O3, 2°17. + Also MnO, 0°03. t Also Al,03, 2°26. 


Material from the same samples as anal. IV-VI was examined 
crystallographically by G. F. H. Smitu. The rough crystals are 
hexagonal (a:c=1:1°1647) and twinned. It is suggested that the 
original zirkelite (A., 1895, ii, 508) may be rhombohedral or hexa- 
gonal rather than cubic. L. J. 8. 


Talc from Hozsuret,. Hungary. H. Micnen (7sch. Min. Petr. 
Mitt., 1912 [t.e. 1913], 31, 331).—The following analysis is of a very 
pure sample of tale, which in thick pieces shows a blue or green 
colour. The material is optically negative, with 2V=7°, a=1°538, 
y=1°588: 

Hygrosc. 


Si0., <Al,0O; FeO. Cr,0,. CaO. MgO. H,O. 4H,0. Total. 
61°75 8°52 1°13 trace trace 28°28 5°05 0°23 99°96 


L. J. 8. 
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Solid Solution in Minerals: The Constant Composition of 
Albite. Harry W. Foote and Watrter M. Braptey (Amer. J. Sci., 
1913, [iv], 836, 47—50).—The variable compositions of nephelite, 
analcite, and pyrrhotite have recently been explained by the pres- 
ence of other substances (not isomorphous) in solid solution (A., 
1911, ii, 122; 1912, ii, 568, 354). It is found that nephelite 
contains more silica when it is intimately associated with albite; 
and if solid solutions of this kind were common amongst minerals 
it would be expected that their composition might vary according 
to their associations. In order to test this view, analyses are given 
of albite associated with quartz from Amelia Court House, Virginia 
(anal. I by Robertson in 1884; II by Musgrave, 1882), and of 
albite associated with corundum and nephelite in corundum- 
syenite from Brudenell, Renfrew Co., Ontario: 


SiO,  Al,O, (CaO. MgO. Na,O. K,O. 4,0. Total. 
I. 67:06 21°72 159 008 10°01 039 +=x.—  100°80 
I. 6844 1935 — - neyo — 99°89 
III]. 63°36 23-32 376 — 9°20 0°16 0-24  100°54 


Deducting anorthite, the ratios of SiO,:Al,0,:(Na,O+K,0) 
are respectively 6°00:1°04:0°93, 6°00:1°00:1°02, and 
6°00 :1°04:0°94. 
These slight variations may be explained by errors of analysis or 
the presence of impurities; and they do not support the view of 
any solid solution of quartz, nephelite, or corundum in albite. 


L. J. 8. 


Nefedieffite from the Neighbourhood of Troickosavsk 
[Siberia]. Axex. Fersman and L, Citiiapzev (Bull. Acad. Sci. St. 
Pétersbourg, 1913, 677—687).—The authors describe a pale rose- 
coloured mineral found near Troickosavsk, and sold in large quan- 
tities in Irkutsk under the name of tale. It occurs in compact 
masses having a splintery fracture, and is fatty to the feel. Its 
hardness is about 1°5, and it cuts like hard soap. The intensity of 
its colour varies somewhat in different samples, and apparently 
depends on the presence of traces of manganese. Its composition is: 

H,O H,O 

(below (above _ Loss on 
Si0,, Al,0; FeO; CaO. MgO. 100°). 100°). ignition. Total. 
51°33 17°75 0°62 2°83 4°61 9°51 13°66 23°17 =: 100°31 


These results are in close agreement with those obtained for 
nefedieffite, the formula of the latter being probably: 

1(Mg0,Ca0,FeO,K,0,Na,0),1(A1,0,Fe,0,),5Si0,,4H,O + 3H,0, 
or R’R,/Si;0,,,7H,O. It sometimes undergoes conversion into 
montmorillonite, from which it differs in fusibility and in its resist- 
ance to the action of acids. 

Nefedieffite probably forms the chief constituent of Fuller’s earth, 
and allied to it are the majority of the natural soaps, including 
keffekilite, confolensite, soapstone, saponite, pseudosteatite, etc., as 
well as the so-called “ Basaltsteinmark.”’ _ a & 
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Tourmaline Group. Pavut Reiner (Verh. naturhist.-med. Ver. 
Heidelberg, 1913, 12, 262—317; and Diss. Heidelberg, 1913, 1—57), 
—A detailed discussion of the formule proposed by Penfield and 
Foote (A., 1899, ii, 304), Tschermak (A., 1900, ii, 217), and 
Wiilfing (A., 1901, ii, 65). Wiilfing assumed the isomorphous 
mixing of the two molecules Si,.B,Al,,Na,H,O,, and 

Si,2B,Al,>Mg12H¢O¢, 
and he now suggests to the author a third molecule, 
Si,.B,Al,.FegH Ogg. 
Re-calculations of many previously-published analyses are given 
in support of these formule, and the percentage of each molecule 
present in the mixture is stated in each case. The following new 
analyses, by Dittrich and Noll, are given of tourmaline: I, bottle- 
green crystals from Brazil (D 3°064; a:c=1:0°4480; optical deter- 
minations are also given); II, black crystals from Pierrepont, New 
York (D 37120); ITI, black crystals from Andreasberg, Harz (D 
3°250; a:c=1:0°4523): 
SID, TiOs, BoO3. AlgO3. FesO3. FeO. McO. MgO. CaO, NagO. Lig0. Ky0. HO. F. Total: 

I. 37°74 — 11°54 38°43 1°58 1°93 1°25 006 0°66 2°37 1°66 0°07 3°21 O°57 101-07 
II, 35°36 O°70 11°46 22°91 2°56 608 — 11°06 3°04 119 — 0:20 2°99 0°72 99°77 
III. 34°01 0°61 10°89 28°80 4°37 13°57 O12 0°42 0°58 2°03 O10 0°20 2°92 O71 99°33 

The material from Andreasberg is richer in iron than any other 
tourmaline (containing 54% of the iron molecule), and here the 
crystallographic axis ¢ is slightly longer. L. J. §. 


Adgirite-like Pyroxene and Crocidolite from Golling, Salz- 
burg. Ricuarp Dont and Cart Hiawarscen (Verh. Geol. Reichsanst. 
Wien, 1913, 79—95).—The well-known “sapphire-quartz” from 
Mooseck, near Golling, owes its blue colour to enclosed crocidolite. 
It is found in a gypsum quarry, and occurs in veins in a mixture of 
dolomite, chaiybite, and steatite, with associated hematite, limonite, 
crocidolite, and an egirite-like mineral. The last of these has the 
form of green radially-fibrous aggregates, and is shown by anal. I 
to contain much of the jadeite molecule, NaAISi,O,, in addition 
to the egirite molecule, NaFeSi,O,. The crocidolite forms loose, 
fibrous masses; D about 3°20; analysis II is near to that of “ abria- 
chanite”’ from Scotland: 

Si0,. Al,0,. FeO, FeO. MnO. CaO. MgO. Na,O. K,O. H,0. Total. 
I, 52°61 8°51 22°22 1°47 trace 1°38 0°08 13°60 0°46 0:37 100°70 
II. 56°71 238 14°70 7°60 —_ —_ 9°62 5°42 0°57 3°69 100749 


L. J. 8. 


Composition and Origin of Alkaline Rocks. Cuarues H. 
Smytn, jun. (Amer. J. Sci., 1913, [iv]. 36, 33—46).—The average 
composition of all igneous rocks, as deduced by F. W. Clarke, 
is quoted under I, and the average of twenty-three analyses of 
alkaline syenites is given under II. The latter shows more alkalis 
and alumina and less lime and magnesia: 

Si0,. TiO. Al,03. Fe,0s. FeO. MnO. MgO. CaO. Na,O. KO. P,0;. Total. 
I. 61°82 0°75 15°51 2°67 3°45 — 4°02 496 3°51 3°04 0°27 100°00 
II. 62°46 0°56 18°07 2°24 2°31 0°08 0°97 2°57 5:58 5°02 0°14 10000 
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The alkaline rocks are much rarer (less than 1% of the whole) 
and more local in their occurrence than the common type of 
sub-alkaline rocks. Further, they are characterised by the presence 
of the rarer elements lithium, glucinum, cerium, yttrium, zirconium, 
uranium, and thorium, and of the “ mineralisers,”’ fluorine, chlorine, 
and sulphur (as SO,). It is maintained that these rocks have been 
derived from the more common magma by differentiation, and that 
this has been largely effected through the agency of the “ mineral- 
isers.”” L. J. 8. 


The Meteorite of St. Michel, Finland. Lronnarp H. Bore- 
strom (Bull. Comm. Géol. Finlande, 1912, No. 34, 1—49).—Two 
stones weighing 10 kg. and 7 kg. fell on July 12th, 1910. Analyses 
of the metallic portion extracted by copper-ammonium chloride and 
of the stony portions soluble and insoluble in hydrochloric acid 
give the following as the bulk composition : 


Fe. Ni. Co. Cu P. S. SiO... TiO, Al,0,. 
1171 116 O18 001 008 222 3952 002 3°31 


Cr,0, FeO. MnO. CaO. MgO. KO. Na,O. Total. 
0°56 13°44 0°41 1°64 24°60 0°13 1°32 100°26 


corresponding with the mineral composition: nickel-iron, 8°71; 
schreibersite, 0°51; troilite, 6°11; chromite, 0°82; olivine, 43°22; 
bronzite, 26°25; plagioclase, 14°63%. L. J. S. 


The Binda Meteorite. CHartes ANDERSON and Jonn C. H. 
MinoayE (Records Australian Museum, 1913, 10, 49—52).—This 
stone was found near Binda, Georgiana Co., New South Wales, on 
June 5th, 1912, and, being perfectly fresh, it is probably connected 
with the meteor seen on May 25th. The weight was stated to be 
12 Ibs., and two fragments of 5 Ibs. 134 ozs. and 4 lbs. 64 ozs. are 
preserved. The crust is in two layers: an outer brilliant black crust 
showing lines of flow, and readily detachable from the under dull, 
black layer. The material is friable and holocrystalline in struc- 
ture, with no chondrules. Anorthite, hypersthene, chromite, and 
specks of nickel-iron were identified under the microscope. D 3°25. 
Analysis gave: 

Sid, Al,O,; FeO. Fe. FeS. MnO. Cr,0;. CaO. MgO. Na,O. K,0. 

50°50 8°84 15°29 0°45 0°96 0°51 0°75 6:15 16°15 0°28 0°13 


Cu0. V,0,. P,0;, C. H,O BaO. SrO. NiO. CoC. CO,. Cl. SOs. F. Total. 
(110°), —-_—— - — 
trace 0°01 0°03 0°07 0°10 absent 100°22 


L. J. S. 
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Analysis of Combustible Gases by Explosion. Enriquz 
Hauser (Anal. Fis. Quim., 1913, 11, 280—286) —A proportion of 
8°33% of methane ensures that the combustion of nitrogen is too 
slight to cause an appreciable error. For exact work the oxides of 
nitrogen are absorbed by a known volume of water, the solubility 
of carbon dioxide being calculated and allowed for. G. D. L. 


An Apparatus for Gas Analysis. T. 8S. Acraz (Zeittsch. anal, 
Chem., 1913, 52, 418—419).—The apparatus consists of a cylindrical 
tube. The tube has a capacity of 100 c.c., and is divided to 0°1 c.c. 
At the upper end the tube carries a stopcock, to which is sealed 
a tube bent downwards. For the passage of electric sparks 
platinum wires are fixed below this stopcock. 

At the lower end of the tube two side-tubes with stopcocks are 
attached ; one serves for the introduction or withdrawal of gases or 
liquids, the other is attached by caoutchouc tubing to a movable 
globular reservoir. The eudiometer is supported by a solid wooden 
foot loaded with lead. L. ve K. 


A New Calorimeter Bomb. Samuet W. Parr (Eighth. Inter. 
Cong. App. Chem., 1912, 1, 389—393).—In this oxygen bomb for 
calorimetric use the platinum lining is replaced by an alloy com- 
posed of nickel, copper, tungsten, and chromium with smaller and 
more or less adventitious amounts of manganese, aluminium, 
titanium, boron, and silicon. This alloy is practically unaffected 
by the acids (nitric, sulphuric) which may form during the com- 
bustion. 

A rubber gasket for sealing the bomb is substituted for the 
leaden one; in order to protect the rubber from being burnt a 
shoulder of massive metal is interposed between the rubber gasket 
and the inner chamber. ‘The same principle is carried out in 
closing the main opening of the bomb and in closing the valve 
through which oxygen is admitted. L. DE K. 


Some Tests on a New Calorimeter Bomb. Ricwarp H. 
JessE, jun. (Highth. Inter. Cong. App. Chem., 1912, 1, 233—236).—- 
The new alloy bomb devised by Parr (preceding abstract) has been 
successfully tried with sugar and benzoic acid. In these combus- 
tions the method of adiabatic calorimetry devised by Richards has 
been used (A., 1905, ii, 677; 1907, ii, 604). L. pe K. 


Litmus Paper as a Quantitative Indicator of Reaction. 
GrorcEe S. WaLpote (Biochem. J., 1913, 7, 260—267).—The reaction 
of a solution is indicated by the colour of a piece of litmus paper 
immersed in excess of the fluid until no further change can be 
observed. The correction for neutral salts, if present, is a small 
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one. When, however, a drop of the fluid is placed on litmus paper, 
the colour changes are influenced by glazing of the paper, the 
actual effect of the reaction of the material in the paper on the 
solution used, the reaction inertia of the paper, the effect of 
exposure to air, and the liberation of indicator from the paper. 
Determinations of reaction when proteins and their decomposition 
products are present are very difficult with litmus paper. The same 
phenomena ere even more marked with litmus tincture. 


W. Dz. H. 


Some Applications of the Hydrogen Electrode in Analysis, 
Research, and Teaching. Jor, H. Hitpesxanp (J. Amer. Chem. 
Soc., 1913, 35, 847—871).—An account of the value of the hydrogen 
electrode as an indicator in titrations. Curves are given represent- 
ing the titration of a number of acids, bases, and salts, and atten- 
tion is drawn to the fact that such curves supply the only generally 
trustworthy test as to the suitability of an indicator. It is also 
shown how magnesium may be rapidly estimated in the presence 
of calcium by following the hydroxyl ion concentration when 
sodium hydroxide solution is gradually added, and how, with an 
unattackable electrode in place of the hydrogen electrode, it is 
possible to follow the course of oxidation and reduction reactions. 


D. 7. Be 


Electrometric Determination of the Concentration of 
Hydrogen Ions in Biological Fluids. Kari A. Hasse_Batcn 
(Biochem, Bull., 1913, 2, 367—372).—In the electrometric method for 
the estimat‘on of hydrogen ion concentration it is necessary that 
the electrode and the liquid should be saturated with hydrogen 
without any alteration in the hydrogen ion concentration of the 
liquid. In biological fluids containing volatile acids (or bases) this 
is a difficulty which can be overcome by leading a current of pure 
hydrogen. saturated with moisture through the vessel containing 
the electrode until the latter is saturated with hydrogen. The 
liquid to be investigated is then led into the vessel, so that the 
electrode reaches into it for a certain depth. By shaking the vessel, 
the establishment of diffusion equilibrium between liquid and 
hydrogen, and attainment of constancy in the measured potential 
are accelerated. This constancy, however, is obtained by the loss 
of part of the volatile acid (or base) from the liquid to the hydro- 
gen, and wouid therefore indicate an incorrect reaction. The liquid 
Is next renewed without changing the gas mixture round the elec- 
trode, and shaking is repeated; electromotive constancy is thus 


reached without any appreciable alteration in the original fluid. 
W. D. H. 


Quantitative Relations in Capillary Analysis. Hans 
ScHMIDT (Biochem. J., 1913, 7, 231—248).—Diluted acids produce a 
ring system when dropped on blotting paper, the acid remaining 
behind the water. The radius of the coloured circle produced by 
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the acid is connected with the concentration by an €xponéntial 
equation. Various other mathematical details are given. 
W. OD. H. 


Use of Saponin {for Removing Precipitates]. C. Bunaz 
(Pharm. Zentr.-h., 1913, 54, 616).—In quantitative work it is often 
troublesome to remove the last traces of finely divided precipi- 
tates from the beaker. Addition of a drop of saponin solution to 
the rinsings overcomes this difficulty. L. pe K. 


Substitute for Platinum. Lup. Kopa (Chem. Zeit., 1913, 37, 
754).—The author recommends rods made of quartz glass 
(2—3 mm. in diameter) as a substitute for platinum wire in the 
usual flame tests. L. pe K. 


Physiology of the Thyroid. I. Methods for Estimating 
Iodine in Organic Substances. F. Bium and R. Gritzyer 
(Zeitsch. physiol. Chem., 1913, 85, 430—47U).—In order to determine 
the question whether thyroid protein circulates in the blood, a 
certain method of detecting organically-bound iodine is necessary. 
A separation of these compounds from any potassium or other 
iodides can be accomplished by the use of acetone; it was found 
that 80% of acetone coagulates all proteins, and leaves alkaline 
iodine in solution. The estimation of very small quantities of 
iodine in the coagulum is not attended with any difficulty. 


W. Dz. H. 


Estimation of Sulphur in Pyrites. Water S. ALLEN and 
Howarp B. Bisnor (Highth. Inter. Cong. App. Chem., 1912, 1, 
33—51).—1°3736 Gram of the ore is treated with 10 c.c. of a 
mixture of 2 parts of bromine and 3 parts of carbon tetra- 
chloride. After fifteen minutes .15 c.c. of strong nitric acid are 
added, and after a while the whole is evaporated to dryness on a 
steam-bath. The residue is then again evaporated with 10 c.c. of 
hydrochloric acid to render silica insoluble. After moistening with 
4 c.c. of hydrochloric acid and adding 100 c.c. of hot water, 0°2—0°3 
gram of aluminium powder is added so as to reduce the ferric iron 
to the ferrous state, which is the chief feature in the process. 

To the filtrate and washings are now added another 6 c.c. of 
hydrochloric acid (D 1°2), and then sufficient water to make up to 
1 litre. The sulphuric acid is precipitated, in the cold, by adding 
at the rate of 5 c.c. per minute 125 c.c. of 5% barium chloride 
solution. The barium sulphate which is free from iron is then 
collected with the usual precautions. L. DE K. 


Estimation of [Combined] Sulphuric Acid in Wines. Kart 
VON DER Herve (Zeitsch. anal. Chem., 1913, 52, 440—451).—The 
author having noticed that the result of the estimation of sulphates 
in wines is always higher when the acid is estimated after burning 
off the organic matters, has carried out a large number of exper'- 
ments in order to elucidate the matter. The conclusions arrived at 
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are as follows: The higher result obtained when testing the ash is 
due to an oxidation of sulphur dioxide during the ashing process 
or to the presence of organic sulphur compounds; there is no 
danger of sulphuric acid being absorbed from the gas employed. 
The matter is not without significance, and it is finally recom- 
mended to estimate the acid by direct precipitation with barium 
chloride, after boiling off any sulphur dioxide with hydrochloric 
acid in a current of carbon dioxide. L. DE K. 


Apparatus for Nitrogen Estimation. O. Wenrzk1 (Zeitsch. 
angew. Chem., 1913, 26, 400).—Instead of measuring the nitrogen 
obtained in a nitrogen estimation in the azotometer itself, a special 
measuring tube is attached to the azotometer in such a way that the 
nitrogen can be readily transferred to it, and its volume measured 
over water. tT. &. F. 


. Detection of Nitric Acid in Fruit Juices containing 
Added Water. Roperr Coun (Zetisch. dffentl. Chem., 1913, 19, 
223—226. Compare this vol., ii, 528).—The author finds that the 
ordinary diphenylamine-sulphuric acid test is capable of detecting 
the presence of as little as 2 mg. of nitric acid (N,O;) in 1 litre 
of fruit juice; smaller quantities may be detected when the reagent 
contains sodium chloride, but in view of the fact that traces of 
nitric acid are found in pure fruit juices, this more sensitive test 
may be of some disadvantage in detecting the presence of nitric 
acid introduced with the added water. Of course, a negative 
reaction with the test does not definitely indicate the absence of 
added water. W. P. S. 


Catalytic Acceleration of the Reduction of Nitrates by 
Schloesing’s Method. Rupo.r Hac (Lighth. Inter. Cong. App. Chem., 
1912, 1, 207—-208).—In Schloesing’s process (boiling the nitrate 
with ferrous chloride and hydrochloric acid and measuring the 
volume of nitric oxide evolved) the reaction may be much 
accelerated by addition of about 0°1 gram of molybdic acid before 
introducing the ferrous chloride and the acid. L. pE K. 


Modification of Marsh’s Process for the Estimation of 
Arsenic. ALEXANDRE Herpert (Highth. Inter. Cong. App. Chem., 
1912, 1, 213—-215).—The process is that of judging the amount 
of arsenic from the intensity of the arsenical mirror, but differs 
from the usual method in the way the hydrogen is generated. The 
author introduces into the generating flask a thin layer of pure 
mercury and 40 c.c. of dilute sulphuric acid (10 vol. %), also the 
liquid containing the arsenic (say, minute fractions of a mg.). 
The air having been displaced by a current of carbon dioxide, 
100 grams of liquid sodium amalgam are introduced drop by drop, 
this operation occupying about half an hour. The slow but steady 
evolution of hydrogen then carries off the arsenic hydride, which 
1s passed through a red-hot tube as usual. Finally, the flask is 
swept out by a very slow current of carbon dioxide. lL. DE K. 
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Accurate Estimation of Arsenic Based on the Gutzeit 
Test. Water 8. ALLEN and Ratpeg M. Patmer (Fighth. Inter. 
Cong. App. Chem., 1912, 1, 9—17).—In order to obtain accurate 
results with the well- known Gutzeit stain test, ferric chloride, 
reduced by means of stannous chloride, should ‘be present. The 
standard stains should be made with ferrous and stannous chlorides 
present in the solution in approximately the same amounts as are 
found in the samples analysed. Iron should be added to all 
samples which do not contain it. L. pe K. 


Volatility of Arsenious Chloride. Jonn T. D. Hinps (Zighth. 
Inter. Cong. App. Chem., 1912, 1, 227—231).—A series of experiments 
leading to the following conclusions: 

The quantity of arsenious arsenic lost on boiling in hydrochloric 
acid solution is a function of the concentration both of the arsenic 
and of the acid. When the concentration of the acid exceeds that 
of the arsenic, the fraction of the arsenic volatilised approaches 
a constant value. With the concentrations usually employed in 
qualitative analysis, the loss of arsenic on boiling the solution to 
half its bulk may be disregarded. L. pe K. 


Titration of Arsenic Acid. Aan W. C. Menzizs and Pavt 
D. Porrer (Highth. Inter. Cong. App. Chem., 1912, 1, 367—371).— 
Unsatisfactory results are obtained by direct titration of arsenic 
acid with standard alkali, but the process is much improved by 
adding barium chloride, thus liberating hydrogen chloride. A 
quantity of arsenic acid solution likely to require 30—40 c.c. of 
normal alkali is mixed with 15 c.c. of saturated barium chloride 
solution, and the whole is diluted to 250 c.c. and boiled for a few 
minutes. When cold, the liquid is titrated with W-sodium 
hydroxide (containing a little barium hydroxide). The alkali is 
added with stirring until the precipitate becomes slow in re- 
dissolving. After thorough stirring and removing any matter 
from the walls of the beaker, the liquid, which appears lustrous 
with fine crystals, is now titrated further, using phenolphthalein 
as indicator. 

The alkali is preferably checked against pure arsenic acid in the 
manner described. L. DE K. 


Detection of Infinitesimal Traces of Boron by means of 
Tincture of Mimosa Flowers. Lucien Rosin (Bull. Soc. chim., 
1913, [iv], 18, 602—606).—Thke principle of the method has already 
been described (A., 1904, ii, 445), and the present paper gives 
details for the use of the tincture instead of paper dyed with the 
tincture as a reagent for boron. By the method now described, 
as little as 0°00027 mg. of boric acid can be detected. The reaction 
is slightly affected by sodium phosphate, but not by other inorganic 
salts tried. In presence of organic salts, the latter must be 
removed by ignition before the reagent is applied. Directions for 


its use in the detection of boron in wines and milk are also given. 
7. A. &. 
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Estimation of the Organic Substance in Clays. F. Exren- 
perc, C. Dieser, and H. VEeRKENSTEDT (Zeitsch. anal. Chem., 1913, 
52, 408—418).—The authors come to the same conclusion as pre- 
vious investigators, that the moist combustion methods (use of 
chromic acid or alkaline permanganate) are not so trustworthy in 
clay analysis as the combustion with copper oxide. L. pe K. 


Apparatus for the Estimation of Air in Liquid Carbon 
Dioxide. O. WENTzKI (Zeitsch. angew. Chem., 1913, 26, 376).—The 
apparatus consists of a burette provided with a tap at the top 
and a three-way tap at its lower end. A side-tube above the 
three-way tap is connected with a reservoir containing potassium 
hydroxide solution. A measuring bulb is placed immediately 
below and in connection with the three-way tap, and is connected 
with a mercury reservoir. The carbon dioxide is admitted from 
the cylinder into the measuring bulb, and, when this is filled, the 
gas is shut off (a second three-way tap is provided between the 
apparatus and the cylinder, one arm of this tap being connected 
with a bubbling-flask, so that the rate of flow of the gas may be 
ascertained) and the gas is caused to pass slowly into the burette 
by raising the mercury reservoir, the burette having been filled 
previously with potassium hydroxide solution; the reservoir for 
the latter solution also serves as a levelling vessel when the volume 
of the residual air is read off. W. P. &. 


Detection and Estimation of Exceedingly Minute Quanti- 
ties of Carbon Dioxide. Herpert N. MacCoy and Surro 
Tasniro (Highth. Inter. Cong. App. Chem., 1912, 1, 361—366; Amer. 
J. Physiol., 1913, 32, 137—145).—The gaseous mixture (air, for 
instance) is brought into contact with a drop of clear barium 
hydroxide solution in a special apparatus, and if a cloud should 
form, it is found by trial what volume of the gas is still capable 
of just showing the reaction within ten minutes. The minimum 
volume of carbon dioxide required must be determined by a pre- 
vious experiment. L. pe K. 


Estimation of Carbon Dioxide. Lupwia W. Wink LER (Zeitsch. 
anal. Chem., 1913, 52, 421—446).—The author upholds the accuracy 
of his process published in 1903 (A., 1904, ii, 215), in which the 
expulsion of the carbon dioxide is much accelerated by the addition 
of zinc to the acid liquid; the gases evolved are first dried over 
calcium chloride, and then absorbed in a weighed Liebig’s potash 
apparatus. The process is applicable to the analysis of carbonates 
as well as to natural waters. 

For the estimation of carbon dioxide in the air, the time- 
honoured method of Pettenkofer is again recommended (action of 
lime water, titrating the excess with phenolphthalein as indicator). 
It is recommended that the bottle should be filled by applying 
suction, and not by blowing in the air by means of bellows. A 
convenient arrangement for this purpose is described. L. pe K. 
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The Use of the Fontactoscope for the Estimation of the 
Emanation Content of Spring Water. Cart ENGLER and 
Herm. Srevexine (Physikal. Zeitsch., 1913, 14, 658).—Polemieal 
against Hammer and Vohsen (this vol., ii, 622). J. F. 8. 


Detection of Potassium with Tartaric Acid. Hans Recx- 
LEBEN (Zeitsch. angew. Chem., 1913, 26, 375—376).—To the solution 
to be tested for potassium is added a moderately concentrated 
sodium hydrogen tartrate solution, and the mixture is stirred; 
if no crystals appear on the sides of the vessel containing the 
mixture, especially where the stirring rod has touched the side, 
a drop of the mixture is transferred to a watch-glass and stirred 
with a drop of 10% potassium chloride solution. A _ minute 
quantity of the crystals thus obtained is introduced into the 
original mixture, and stirred. A crystalline deposit will be 
obtained if potassium is present. A mixture of sodium acetate and 
tartaric acid may be used in place of sodium hydrogen tartrate, 
but the tartaric acid must be in excess, as potassium hydrogen 
tartrate is soluble in an excess of sodium acetate. ww. 2.%, 


Rational Analysis of Sodium Nitrate. The Ure of the 
Devarda Method versus the Misleading “ Refraction’ Method. 
Water 8S. ALLEN (Highth. Inter. Cong. App. Chem., 1912, 1, 
19—31).—The custom of estimating the moisture, sodium 
chloride, sodium sulphate, and insoluble matter, and then taking 
the sodium nitrate by difference (‘‘refraction”), is shown to be 
quite erroneous, as they are by no means the only impurities 
(potassium, calcium, magnesium, perchlorate, etc.). 

Hence, the estimation must be carried out by conversion of the 
nitric acid into ammonia and titrating the latter with methyl-red 
as indicator. For the conversion into ammonia, Devarda’s alloy 
(aluminium, 45; copper, 50; zinc, 5 parts) is recommended in 
alkaline solution. L. DE K. 


Spectroscopic Method for the Estimation of Lithium. 
W. W. Sinner and W. D. Co..ins (Highth. Inter. Cong. App. Chem., 
1912, 1, 453—468).—The authors state that satisfactory spectro- 
scopic estimations of lithium may be obtained according to the 
processes of Ballmann, Bell, or Foehr when applied to the alkalis 
extracted with amyl alcohol by the Gooch method. 

Contrary to Ranzoli’s statement, the quantitative spectroscopic 
estimation is not to be preferred to the gravimetric estimation 
(amyl alcohol process) if the lithium is present in weighable quan- 
tities. A rough spectroscopic examination is recommended in 
testing for alkalis, lithium, barium, strontium, and calcium, so as 


to serve as a guide to the proper procedure in analyses. 
L. ve K. 


Qualitative Analysis of the Calcium Group. RicHarD 
Epwin Lee and F. L. Mickie (Highth. Inter. Cong. App. Chem., 1912, 
1, 257—278).—Barium, calcium, and strontium may be separated 
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completely from magnesium by precipitation with ammonium 
carbonate (200 grams of the normal salt, 500 c.c. of ammonia, 
D 090, water up to a litre) in presence of a sufficiency of 
ammonium chloride in the cold and in slightly ammoniacal solu- 
tion. Barium may then be separated from the other two metals 
by precipitating the hot acetic acid solution of the carbonates 
with potassium chromate. From the filtrate the strontium may 
then also be obtained as chromate on adding an equal volume of 
95% alcohol. To the filtrate is added some more potassium chromate 
and also more alcohol to completely remove any strontium. The 
filtrate now containing only the calcium is diluted with twice its 
volume of water, and precipitated hot with ammonium oxalate. 
he precipitates may then be further identified in various ways, 
for instance, by means of the spectroscope. L. DE K. 


Estimation of Magnesium by Precipitation as Magnesium 
Ammonium Phosphate or Arsenate. Max Wuonper and 
C, ScuutteR (Ann. Chim. anal., 1913, 18, 221—222).—In order to 
obtain satisfactory results, the respective precipitates should be 
collected on a Gooch filter and washed with water containing 3°5% 
of ammonia; the precipitate is then dried at a temperature not 
exceeding 100°. For the conversion into the pyro-compounds the 
Gooch crucible is placed into a large porcelain crucible, the bottom 
of which is lined with asbestos. Heat is at first applied with a 
Bunsen burner for three-quarters to one hour, then the crucible is 
heated over a Teclu burner, and finally on the blowpipe. Both 
crucibles should be covered during the operation. - LL. pe K. 


Rapid Estimation of Magnesia in Limestone by means of 
the Hydrogen Electrode. Jor. H. Hitpesranp and HERBERT 
8. Harnep (Highth. Inter. Cong. App. Chem, 1912, 1, 217—225).— 
The process is based on the fact that if to a mixture of a neutralised 
solution of calcium and magnesium chlorides is added normal 
alkali the magnesium is precipitated first, the end-point being 
observed by a further rise in potential. The apparatus required, 
accompanied by a curve, is described and figured in the original 
paper. L. DE K. 


The Roasting of Zinc Sulphide Precipitates and a New 
means of Rapid Coagulation of these Precipitates from 
Acid Solution. (Mutual Precipitation of Two Colloids, 
Applied to an Anaiytical Problem.) Kari Bornemann (Zeitsch. 
anorg. Chem., 1913, 82, 216—239).—Zine sulphide may be directly 
ignited to oxide without separation from the filter paper if a 
shallow, open, porcelain crucible is used, ignited over a full Bunsen 
flame, or if, with a platinum crucible, the temperature does not 
exceed dull redness. When the filter paper is completely burnt, the 
precipitate must be heated strongly to decompose zinc sulphate. 
This must be above 935°, best in an electric furnace. Ignition in 
a well-closed crucible for fifteen to twenty minutes over a Teclu or 
Méker burner is sufficient. 

48—2 
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The precipitation of zinc sulphide is greatly assisted by the 
presence of a second colloid, especially by sulphur. This is best 
carried out by precipitating in acetic or chloroacetic acid solution 
in presence of sodium hydrogen sulphite, passing hydrogen 
sulphide briskly. The precipitate coagulates well, and is washed on 
the filter with 0°5-—1% ammonium nitrate. A slight turbidity 
remains in the solution, but this is due only to sulphur. 

The presence of sulphur is without any harmful influence on the 
separation from iron, cobalt, or nickel. With strongly acid dilute 
solutions, the separation from iron is practically complete. 


C. H. D. 


Volumetric Estimation of Traces of Zinc. ANGEL DEL 
Campo ¥ CEerDAN (Anal. Fis. Quim., 1913, 11, 287—293).—The blue 
coloration given by ammoniacal zinc solutions with resorcinol is 
discharged by alkali stannite, or, if acidified, by stannous chloride 
solution. A method of volumetric estimation is based on these 
facts. G. D. L. 


Separation of Cadmium from Zinc. W. D. TREADWELL and 
K. 8S. Guirerman (Zettsch. anal. Chem., 1913, 52, 459—469).—By 
hydrogen sulphide.—The solution should contain free sulphuric acid 
to the extent of 4—5 normal. The cadmium is precipitated as 
sulphide in the hot solution, and the gas passed until the liquid 
is cold. If large excess of zinc is present, the precipitate is 
redissolved in hot dilute hydrochloric acid (1:1), evaporated with 
a slight excess of sulphuric acid, and reprecipitated with hydrogen 
sulphide. 

By Electrolysis—About 1 gram of the mixed chlorides or 
sulphates is mixed with 8 grams of potassium oxalate, 2 grams of 
ammonium oxalate, and 0°3—0°5 gram of oxalic acid, and the 
solution electrolysed with gauze electrodes at 70—80° for four to 
five hours for each 0°l1 gram of cadmium present; current, 0°05 
ampére; tension, 1°4—1°6 volt. From 0°04 to 0°20 gram of 
cadmium may be estimated in the presence of fifty times the 
amount of zinc by adding 5 grams of sodium hydrogen sulphate, 
and electrolysing in the cold with a quick rotating electrode; a 
gauze cathode is unsuitable here. 0°2 Gram of cadmium is deposited 
within thirty to sixty minutes. L. DE K. 


Copper Content of Distilled Water. Emm Asen (Zeittsch., 
Elektrochem., 1913, 19, 477—480).—During studies on the velocity of 
the reaction between hydrogen peroxide and sodium thiosulphate 
(A., 1908, ii, 26) the author in one set of determinations obtained 
values for the velocity constant which were far higher than any 
previously obtained. Investigation showed that the high values 
were due to the presence of mere traces of copper in the distilled 
water which had catalysed the reaction. The author has devised 
a method, depending on the velocity of reaction between hydrogen 
peroxide and sodium thiosulphate, by which the amount of copper 
in distilled water can be estimated. In an experiment the author 
finds 0°000038% Cu present in the distilled water, whilst by 
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evaporating 80 litres of the water and weighing the residue the 
value 0°000040% Cu was obtained. J. F. 8. 


Estimation of Copper in Cupriferous Pastes. PHILIPPE 
Matvezin (Ann. Chim. anal., 1913, 18. 220).—0°1 Gram of the 
sample is calcined, the residue dissolved in nitric acid, and diluted 
to 20 c.c. Of the filtrate 10 c.c. are mixed with 2 c.c. of ammonia 
and made up to 20 c.c.; if necessary the solution is filtered, and to 
10 c.c. of the filtrate another 1 c.c. of ammonia is added and the 
solution is now titrated with formaldehyde—sulphurous acid until 
colourless. 

This reagent is prepared by passing sulphur dioxide through 
commercial “formalin.” The solution is then standardised as 
follows: One gram of metallic copper is dissolved in nitric acid 
and diluted to 100 c.c.; 1 c.c. of this is then mixed with 2 c.c. of 
ammonia and 1 c.c. of water, and titrated. L. vE K. 


Rapid Process for the Estimation of Copper in Roasted 
Pyrites. Hermann Koetscn (Chem. Zeit., 1913, 37, 753).—Ten 
grams of the finely powdered sample are heated to boiling with 
6—7 grams of sodium hypophosphite and 40 c.c. of hydrochloric 
acid (D 1°16). Without filtering, the liquid is diluted with 100 c.c. 
of hot water, and then mixed with 50 c.c. of sodium sulphide 
solution (40 grams per litre). After shaking a few times the 
precipitate soon settles. and is then collected and washed with 
hot water. The filter and contents are treated in a porcelain 
crucible with nitric acid, which is then expelled by evaporation 
with sulphuric acid. After dissolving the residue in 100 c.c. of 
water, the copper is deposited electrolytically; or the precipitate 
may be dissolved in 10 c.c. of nitric acid, and heated until red 
fumes cease; the last traces of nitrous compounds are destroyed 
by addition of urea. The copper may then be estimated by first 
adding slight excess of ammonia and then a slight excess of acetic 
acid. Potassium iodide is added, and the iodine liberated (which 
represents the copper) titrated with thiosulphate. L. DE K. 


Iodometric Estimation of Copper. M. Emmanvet Pozzi- 
Escort (Ann Chim. anal., 1913, 18, 219).—In the analvsis of eopper 
products the icdometric estimation is interfered with by nitrous 
compounds, which also liberate iodine from potassium iodide. The 
author overcomes this difficulty by adding excess of urea. The 
liquid is then mixed with excess of ammonia, the residue freed 
from copper by redissolving in dilute sulphuric acid and reprecipi- 
tation with ammonia, the united liquids are acidified with acetic 
acid, and after adding potassium iodide, the iodine liberated is 
titrated as usual. L. ve K. 


Detection and Separation of Aluminium and Glucinum 
by the Action of Amyl Alcohol on the Nitrates. Purp E. 
Browntno and Stwon B. Kuzrrtan (Fighth. Inter. Cong. App. Chem. 
1912, 1, 87—90).—The process is based on the solubility of 
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glucinum nitrate in amyl alcohol, when not more than 0°1 gram of 
the same dissolved in a few drops of water is boiled with 10 cc, 
of amyl alcohol until the water has evaporated. In these circum- 
stances aluminium nitrate is insoluble. 

As a quantitative method the separation may be trusted to be 
accurate within about 1 mg. after a double treatment with amy] 
alcohol. In any case the process may be recommended for the 
preparation of glucinum nitrate free from aluminium. The nitrate 
may be recovered from its amyl alcohol solution by repeated 
snaking with water. L. DE K. 


Influence of Hydrogen Sulphide on the Quantitative 
Precipitation of Certain Hydroxides by Sodium Thio- 
sulphate. Rupoitr Hac (£ighth Inter. Cong. App. Chem., 1912, 1, 
205—206).—An adverse criticism of Chancel’s process for the 
separation of iron and aluminium by boiling the solution with 
sodium thiosulphate. The author states that the alumina is but 
imperfectly precipitated, although a complete precipitation will 
take place if a current of hydrogen sulphide is passed simul- 
taneously. In that case, however, some ferrous iron is also thrown 
down. 

Salts of glucinum are not precipitated on boiling with thio- 
sulphate unless a current of hydrogen sulphide is passed for at 
least two hours. Thorium salts are quantitatively precipitated by 
simply boiling with thiosulphate. Ceric salts are not precipitated, 


not even by the simultaneous action of hydrogen sulphide. 
L. DE K. 


Reduction of Ferric Salts and Filtration by Potassium 
Permanganate. ANnpRE Leciire (J. Pharm. Chim., 1913, [vii], 7, 
587—589).—The solution is acidified with 1 or 2 vols. % of sulphuric 
acid, a sufficiency of granulated zinc is added, also a piece of 
platinum wire. In order to render the ferrous sulphate formed 
more stable, 2—3 grams of ammonium sulphate are also added, 
and the whole is then heated in an Erlenmeyer flask, the neck of 
which is closed by a small funnel, for an hour at boiling heat. 
When all the iron has been reduced, the liquid is filtered through 
glass wool, and the residue is well washed. There is no fear of 
oxygen being absorbed, even if the filtration should have to be 
repeated before titrating with permanganate. L. vE K. 


Detection and Estimation of Nickel by means of a-Benzil- 
dioxime. Freperick W. Arack (Analyst, 1913, 38, 316—321).— 
An alcoholic solution of a-benzildioxime, to which a little ammonia 
has been added, constitutes a delicate reagent for the detection of 
nickel owing to the formation of a red precipitate. When applying 
the reaction quantitatively, the solution, which should not contain 
more than 0°025 gram of the metal, is rendered alkaline with 
ammonia, an excess of the warm solution of the reagent 1s 
added with stirring, and the whole heated on the water-bath until 
the precipitate has coagulated After remaining for an hour 
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a warm place, the precipitate is collected on counterpoised filters, 
washed with warm 50% alcohol, then with hot water, and finally 
dried at 110°. It contains 10°93% of nickel. 

The detection and estimation is not affected by cobalt, ferric 
iron (to which sodium citrate has been added), manganese (in 
presence of a slight excess of acetic acid), zinc and magnesium (in 
presence of ammonium chloride), and chromium (in presence of 
ammonium tartrate). 

The method is interfered with by the presence of nitrates, which 
should therefore be expelled by evaporation with sulphuric acid. 

L. DE K. 


Use of Hydrazine and Some of its Derivatives in the 
Gravimetric Estimation of Chromium. Joser Hanis and 
T. Lukas (Eighth. Inter. Cong. App. Chem., 1912, 1, 209—212).— 
Hydrazine, but preferably thiosemicarbazide, is stated to be a 
very suitable reagent for the estimation of chromium. To the 
neutral solution of the chromate is added an excess of ammonium 
chloride (at least 5 mols. to 1 mol. of chromate), then an excess 
of the reagent, and the whole is heated to boiling. The chromium 
is precipitated rapidly as hydroxide, which is then collected and 
treated as usual. 

In the presence of iron and aluminium the mixture is oxidised 
with hydrogen peroxide in ammoniacal solution; sometimes it is 
advisable to redissolve the drained precipitate and repeat the 


operation. The mixed filtrates are then neutralised with hydro- 
chloric acid, and precipitated as directed. L. pE K. 


Volumetric Estimation of Chromium in the Presence of 
Iron. ALBIN KURTENACKER (Zeitsch. anal. Chem., 1913, 52, 401—407). 
—The solution of the mixed chlorides is introduced into a 
250 c.c. flask, excess of bromine water is added, and then a large 
excess of aqueous potassium hydroxide. The mixture is now heated 
for half an hour on the water-bath with frequent shaking; by that 
time the iron has completely separated as hydroxide, whilst the 
chromium is converted into chromate. When cold, water is added 
to the mark, and, after shaking, the supernatant liquid is poured 
through a dry filter. One hundred c.c. of the filtrate are treated 
with dilute sulphuric acid until separation of bromine sets in, 
when 20 c.c. of 30% solution of potassium hydrogen sulphate are 
added, and the whole boiled for five minutes to expel the bromine. 
In case of doubt, another 10 c.c. of the hydrogen sulphate are added, 
and the boiling is repeated. When cold, the chromate is estimated 
iodometrically, as usual. 

The iron precipitate is well washed, dissolved in dilute hydro- 
chloric acid, and also titrated in the usual manner. L. pe K. 


Assay of Tin, Solder, and Lead Dross by Electrolysis. 
L. Bertraux (Ann. Chim. anal., 1913, 18, 217—219).—Five grams 
of the tin or 1 gram of the solder dross are fused in a porcelain 
crucible with three parts of sodium carbonate and 3 parts of 
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sulphur, the mass is extracted with water, and the filtrate made 
up to a definite volume, of which is then taken an aliquot part 
representing 1 gram of material (in the case of solder the whole 
of the filtrate is used). The solution containing the tin sulphide 
is evaporated to dryness with addition of 15 grams of ammonium 
sulphate on a sand-bath, the residue is oxidised with nitric acid, 
and then evaporated with 5 c.c. of sulphuric acid until acid fumes 
cease. The residue is taken up with water, and boiled with 
30 c.c. of hydrochloric acid and 30 grams of ammonium oxalate, 
The tin is then deposited electrolytically in the author’s apparatus; 
temperature 40°, current 1—3 ampere. 

In order to estimate the lead in the undissolved sulphide (tin 
material), this, after being washed with water containing hydrogen 
sulphide, is boiled for half an hour with a mixture of 100 c.c. of 
copper nitrate solution (? strength), 4 c.c. of ammonia, and 80 c.c. 
of nitric acid (D 1°33). The filtrate and washings are made up 
to 300 c.c., and the lead is then deposited as usual as peroxide; 
current, 0°3—1 ampere, finally 1—1 ampere, to deposit the last 
traces of lead. When estimating lead in solder dross, 1 gram is 
treated with 100 c.c. of copper nitrate and 25 c.c. of nitric acid, 
diluted to 300 c.c., and electrolysed; current 1—0°3 ampere. The 
same process is used for lead dross. L. bE K. 


Assay of Tin Ores. H. Mirov and R. Fourer (Lighth. Inter. 
Cong. App. Chem., 1912, 1, 373—385).—The ore (2 grams) is fused in 
a steel crucible with 10 parts of sodium peroxide for twenty 
minutes, the mass is dissolved in water, and treated with 70 cc. 
of hydrochloric acid, which should give a clear solution. After 
heating at 90°, 4 grams of iron wire are introduced, which pre- 
cipitates any arsenic, antimony, and copper, and reduces the tin 
to the stannous state. After half an hour, the liquid is filtered, 
and the residue well washed. After again warming to about 95°, 
10 grams of granulated zinc are added, so as to precipitate the tin. 

After pouring off the liquid through a funnel containing a little 
glass wool, and washing the residue, the latter (to which the glass 
wool is then added) is dissolved in about 30 c.c. of hydrochloric 
acid in a flask fitted with a doubly perforated rubber cork, carry- 
ing an inlet tube connected with a carbon dioxide generator, and 
an exit-tube. When, after heating, all the metal has dissolved, 
the exit-tube is closed until the contents have cooled. Two hundred 
and fifty c.c. of water free from air are now introduced, and the 
tin titrated with standard iodine with starch as indicator. 


L. pe K. 


Volumetric Estimation of Titanium. Porter W. SHiMer 
and Epwarp B. Surmer (Kighth. Inter. Cong. App. Chem., 1912, 1, 
445—451).—Reduction of titanium dioxide to sesquioxide by 
means of dilute sulphuric acid and zinc rods is very slow and often 
imperfect, but according to the authors complete reduction takes 
place within fifteen minutes by using a very long reductor filled 
with amalgamated zinc. This also reduces any iron present, so that 
the titanium cannot then be estimated with permanganate; 4 
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standard solution of ferric ammonium sulphate is, therefore, used 
with potassium thiocyanate as indicator. The operations should be 
carried out in an atmosphere of carbon dioxide. Titanium may be 
separated from vanadium by fusion with sodium carbonate and 
sulphur; from the fused mass the vanadium may be extracted 
with water. When testing pig-iron for titanium a large quantity 
may be dissolved in hydrochloric acid, when all the titanium will 
be found in the insoluble residue. L. ve K. 


Antimony ‘Pentachloride as a Reagent for the Examina- 
tion of Aromatic Hydrocarbons. Sirecrriep HILPerT and 
Lupwic Wotr (Ber., 1913, 46, 2215—2218).—Antimony penta- 
chloride dissolved in carbon tetrachloride gives characteristic reac- 
tions with many aromatic hydrocarbons. About 0°1 gram of the 
hydrocarbon is dissolved in l*or 2 c.c. of the solvent, and a 30% 
solution of the reagent is added drop by drop. Pure benzene gives 
a yellow to orange coloration, but concentrated solutions deposit a 
pale additive compound. Commercial benzene, however, gives a 
dirty green colour and a dark precipitate, 0°3 mg. of thiophen 
per c.c, still responding to the test. Condensed hydrocarbons 
produce deeper colours. Naphthalene gives, in a few seconds, a 
dark lilac prectpitate, indene gives a bluish dark-red precipitate 
at once, and anthracene forms an intense green precipitate. Phen- 
anthrene gives a brown precipitate, but 8 mg. of anthracene in 
1 gram of phenanthrene can be detected by the formation of the 
above green precipitate. Carbazole gives a light green precipitate, 
and may thus be distinguished from thiophen. 

The detection of impurities in anthraquinone may be carried 
out by extracting a sample with a small volume of hot carbon 
tetrachloride and testing the extract for anthracene or carbazole 
in the above manner, and then applying the reagent to a solution 
of the less soluble quinone. Anthraquinone forms a cinnabar-red 
precipitate, whilst phenanthraquinone gives a deep red coloration, 
and traces of the latter may thus be detected. Diphenyl- and 
tripheryl-methane and fluorene also yield green additive com- 
pounds. The presence of methyl groups renders the colour more 
and more dark red. Nitro-, amino-, and carboxyl groups, however, 
have the opposite influence. 

Carbon tetrachloride must: be used as the solvent, for in chloro- 
form solution less characteristic and even colourless products are 


obtained. J. C. W. 


Volumetric Estimation of Methoxy- and Ethoxy-groups. 
Atrons Kiemenc (Monatsh., 1913, 34, 901—912).—Zeisel’s method 
of estimating alkoxy-groups has not found technical application, 
smce alcoholic silver nitrate solutions must be employed, and the 
determination requires considerable time. The author has en- 
deavoured to overcome these difficulties by leading the alkyl iodide, 
evolved in the usual manner, through a heated tube packed with 
a suitable material, the liberated iodine being subsequently titrated 
by means of sodium thiosulphate solution. 

The apparatus consists of a small flask in which the decomposi- 
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tion is effected, and from which the alkyl iodide is driven by a 
current of carbon dioxide-free air through a reflux condenser, and 
thence through a small bubbler containing a suspension of red 
phosphorus in water. Thence the vapours pass into a hard glass 
decomposition tube about 25 to 28 cm. long and 1°2 cm. external 
diameter. The tube is drawn out at either end. The front end of 
the tube is packed with about 1 gram of 25% platinised asbestos, 
behind which is a roll of platinum foil formed by making a number 
of parallel cuts in a piece of foil and rolling it round an axis 
parallel with the line of the incisions. The remainder of the tube 
is filled with pumice held in position by a wad of asbestos. The 
narrowed end of the decomposition tube is connected by a 
ground joint with a tube which dips into a small vessel containing 
concentrated potassium iodide solution. The latter vessel is con- 
tained in an Erlenmeyer flask, on the bottom of which is a 
layer of water; this communicates with the air through a Peligot 
tube. 

In the actual determination it is important that the alkyl iodide 
should be driven into the decomposition tube mixed with as much 
air as possible. In normal cases, decomposition is complete in 
one-half to three-quarters of an hour. 

At the conclusion of the decomposition, the liberated iodine is 
titrated in the ordinary manner. To determine the small quantity 
of iodine which is evolved in the form of hydrogen iodide, a con- 
siderable excess of potassium iodate is added; the solutions are 
allowed to remain for fifteen to thirty minutes, and the liberated 
iodine estimated with sodium thiosulphate. Since, however, small 
quantities of carbon dioxide are always present, partly dissolved 
in the water and partly obtained by the combustion of the alkyl 
iodide, it is necessary to carry out a blank experiment for this 
stage, and to deduct the iodine thus found from that obtained as 
above. 

From a jiarge number of experiments the author is led to the 
conclusion that the errors of his method are slightly greater than 
those of Zeisel’s gravimetric estimation, and lie generally between 
+0°5% and —1°0%. 

For the determination of the methoxy-group it is sufficient to fill 
the decomposition tube solely with pumice; with a tube filled in 
this manner, however, the values found in estimating ethoxy-groups 
are very low. The error is due to decomposition of ethyl] iodide 
into ethylene and hydrogen iodide, and subsequent partial combina- 
tion of the former with the liberated iodine with production of 
di-iodoethane. This error can be minimised, but not completely 
abolished, by packing the tube with platinum and platinised 
asbestos as described above, so that the hydrocarbon is completely 
oxidised. 


The Effect of Nitrotoluenes on the Determination of 
Glyceryl Trinitrate by means of the Nitrometer. C. G. 
Storm (Kighth. Inter. Cona. App. Chem., 1912, 4, 117—125).—The 
determination of glyceryl trinitrate by the nitrometer is not 
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affected by the presence of pure di- or tri-nitrotoluenes; in the 
process, however, any mononitrotoluene becomes quantitatively 
converted into dinitrotoluene by the nitric acid liberated from the 
glyceryl trinitrate, thus decreasing the volume of gas produced. 
Analysis of unknown mixtures of glyceryl trinitrate with nitro- 
toluenes will therefore be trustworthy only if the amount of mono- 
nitrotoluene present is too small to cause an appreciable effect. 
D. ¥. T. 


Behaviour of Sugars with Diphenylamine and MHydro- 
chloric Acid. H. T. B. Rasmussen (Ber. deuwt. pharm. Ges., 1913, 
23, 379—382).—The author has applied the reaction described 
by Jolles for the detection of levulose in urine (A., 1909, ii, 1057) 
to a number of sugars, and finds that the ketoses give a deeper 
colour and in a shorter time than the aldoses. Furfuraldehyde 
gives a brownish-red coloration with diphenylamine and _ hydro- 
chloric acid, which becomes dark green on shaking with ether. 
When hydrochloric acid is replaced by sulphuric acid, a gooseberry- 
red tint is produced. A table showing the colours given by solu- 
tions of various sugars at different concentrations and after various 
times of warming, is given in the original. The test is suitable for 
the detection of levulose in urine, but not for finding levulose or 
sucrose in presence of other sugars. For the detection of levulose 
in presence of dextrose by this means, the quantity of the latter 
must be known. =. 7 


Ivar Bang’s Method for the Estimation of Sugar. 
ZennosHin Hatta (Biochem. Zeitsch., 1913. 52, 1—43).—As a result 
of detailed experimental investigation in each stage of Bang’s 
method for the estimation of sugar, the author draws the conclusion 
that the deviations from the correct result may be influenced by 
three principal factors, namely, (1) the rate of titration; (2) the 
temperature of the copper solution at the time of reduction; (3) the 
auto-reduction of the sugar solution. It is not difficult to obtain 
fairly constant results by titrating at constant rate and at the 
same temperature. The deviations from constant results due to 
the first two factors are therefore not of great moment. The error 
due to the third factor will, however, vary with the amount of 
sugar in the solution, and tables are given showing corrections for 
this factor obtained by two different methods of calculation. The 
results thus obtained still show deviations from the correct values. 

8. B. S$. 


Influence of Urea and Betaine on the Velocity of Hydro- 
lysis of Sucrose by Hydrochloric Acid. Wruuram E. Cross 
and W. G. Tacearr (Zeitsch. ver deut. Zuckerind, 1913, 5690—565),.— 
It is proved that both urea and betaine have very little effect in 
retarding the velocity of hydrolysis of sucrose by hydrochloric acid 
at 28° or even at 20°. Consequently the use of these substances in 
analytical methods, which aim at determining the rotatory power 
of sucrose in acid solution, is unsafe, and the method is inapplicable 
for the analysis of molasses. E. F. A, 
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New Test for the Detection of Saccharine Substances in 
Urine. Axprsutr K. Turner (Chem. World, 1913, 2, 202—203),— 
The test depends on the rise in temperature which takes place 
when urine is mixed with sodium hypobromite solution. If 5 ec, 
of normal urine are added to 25 c.c. of hypobromite solution (2 c.c, 
of bromine dissolved in 23 c.c. of sodium hydroxide solution pre- 
pared by mixing 100 grams of sodium hydroxide with 250 c.c. of 
water) the increase in temperature of the mixture will be from 
4° to 13°5°. Should the urine contain a sugar or glycerol, the rise 
in temperature may amount to 40°, this result being obtained in 
the case of a urine containing 10% of added dextrose. On keeping, 
the mixture deposits characteristic crystals, which appear to be 
sodium oxalate resulting from the oxidation of sugar or glycerol. 
Sugars, starch, and glycerol yield the same kind of crystals. 

W. P. S. 


The Hydrolysis of Levulosans and its Application to 
Plant Analysis. Px. L. pe Vitmorin and Ferpinanp LevALLois 
(Bull. Soc. chim , 1913, [iv], 13, 684—691).— An examination of the 
behaviour of inulin towards various hydrolysing agents. The 
authors recommend the use of 5-sulphosalicylic acid at a concen- 
tration of 0°72 to 4°3 grams per litre, and at a temperature of from 
80° to 100°, the results obtained being constant over a sufficiently 
wide period of time to avoid risk of error, and, furthermore, this 
acid has no effect on the subsequent estimation of the reducing 


sugars by Fehling’s solution. Sulphuric and oxalic acids give 
figures which are too variable to serve as a basis for analysis. Acetic 
acid at a temperature of 80° and a concentration of 3—10% gives 
fairly concordant results, but this acid and its salts interfere with 
the subsequent determination of the sugars. W. G. 


Estimation of Crude Fibre and Cellulose. Hermann 
Mattues and F. Konia (Arch. Pharm., 1913, 251, 223—245).—The 
authors have compared the “crude fibre” isolated from cinchona 
bark by the Henneberg-Weende, Kénig, and Cross and Bevan 
processes, and find that of the three products that afforded by the 
Cross and Bevan process is the most satisfactory, and they describe 
in detail a modification of this process for general use. Full details 
are given in the original of the yields of “crude fibre” and “ cellu- 
lose”’ obtained by these three processes, and of the behaviour of 


these products with various reagents (compare A., 1907, ii, 991). 
T. A. H 


Volatility of Lactic Acid. Epwrn B. Harr and J. J. WinLaman 
(J. Amer. Chem. Soc.. 1913, 35, 919—923)—In replv to Dox and 
Neidig (this vol., i, 236), who have criticised the authors’ methods 
for the determination of the volatile acids of silage, the results of 
experiments are described which indicate that lactic acid is so 
little volatile in steam at 100° that the amount which passes over 
in the distillation of volatile acids from silage is insignificant. The 
higher results of Dox and Neidig in their experiments on the 
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volatility of lactic acid, may have been due to carbon dioxide in 
the water used or to volatile impurities in the lactic acid. 
| a A 


Application of the Method of Estimating Tartaric Acid 
as Calcium Racemate to Solutions of Tartaric Esters. 
AnprE Kune and E, Gewin (Fighth. Inter. Cong. App. Chem., 1912, 
1, 251—256).—-F or the estimation of tartaric acid, the process by 
precipitation as calcium racemate (Abstr., 1911, ii, 666) is again 
reoommended. If tartaric esters are also present, the total ‘amount 
of the tartaric acid may be estimated after saponification. 

If ethyl hydrogen tartrate is present, the tartaric acid contained 
therein may be estimated by titration, allowance being made for any 
free tartaric acid. The result must then be multiplied by two. 

L. DE K. 


Detection and Estimation of Salicylic Acid in Fruit 
Juices. Watrer Heinrz and R. Limpricu (Zeitsch. Nahr. Genussm., 
1913, 25, 706—717).—The method depends on the fact that, under 
given conditions, light petroleum extracts a definite proportion 
of salicylic acid from its aqueous solution,’ and that on shaking 
the petroleum solution with dilute ferric chloride solution, the 
salicylic acid is obtained in the aqueous layer in the form of its 
violet-coloured iron compound. Twenty-five grams of the fruit 
juice are diluted with water to 50 c.c., acidified with a few drops 
of concentrated sulphuric acid, and shaken with 100 c.c. of light 
petroleum. Fifty c.c. of alcohol are then added, the mixture is 
again shaken, and allowed to separate. Ten c.c. of the light petro- 
leum layer are now transferred to a tube, mixed with 10 c.c. of a 
0:1% ferric chloride solution, and the coloration obtained is com- 
pared with that produced by known quantities of salicylic acid. 
These comparison solutions are prepared by shaking 50 c.c. of a 
0'1% salicylic acid solution with a few drops of sulphuric acid, 
100 c.c. of light petroleum, and 50 c.c. of alcohol; quantities of 
0'5, 1°0, 1°5, 2°0, etc., c.c. of the light petroleum layer are then 
transferred to separate tubes and mixed with 10 c.c. of the ferric 
chloride solution. The method may also be applied to the estimation 
of salicvlic acid in jams, beer, and wine, but any alcohol present in 
the substances must be removed previously by evaporation in the 
presence of an alkali. The process described by Vierhout (Abstr., 
1911, ii, 775) was found to be untrustworthy. W. P. &. 


A Colour Reaction of Gallic Acid and of Tannin (Tannic 
Acid) and its Application. O. Scuewser (Biochem. Zeitsch., 
1913, 52, 271—274).—jWhen 3 c.c. of a 1% solution of iodine in 
potassium iodide are mixed with 2 c.c. of a 1% solution of gallic 
or tannic acids, and the mixture is diluted to 300—500 c.c. with 
tap-water, a reddish-violet colour is produced. This is due to the 
alkaline constituents of the water, and the same colour is pro- 
duced when dilute solutions of carbonates of alkali metals or other 
alkaline reacting salts and alkali salts of organic acids are substi- 
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tuted for tap-water. The reaction can be applied to the detection 
of gallic acid in plant materials and in pharmaceutical prepara- 
tions, and also to the detection of alkalis. With more concentrated 
alkali carbonate solutions, or with alkali hydroxides, the colour is 
dirty brown. S. B. 8. 


An Examination of the Kumagawa-Suto Fat Estimation 
Method, as Regards the Oxidation of the Fatty Acids and 
Unsaponifiable Substances during the Process. Munemicai 
TAMURAe (Biochem. Zeitsch., 1913, 151, 463—483).—No change in 
either the weight or iodine number of the fatty acids is caused in 
the saponification of animal tissues in the Kumagawa-Suto process. 
Neither is any change produced in the acids during the course of 
the evaporation of the petroleum, as the same results were obtained 
when the solvent was distilled off in the presence of oxygen, hydro- 
gen, and carbon dioxide. In drying at 50° in air, there is an increase 
in weight and a diminution of the iodine number after prolonged 
heating. In one or two hours, the time required by the Kumagawa 
and Suto process, the change is, however, so small that any error 
due to this factor can be neglected. The unsaponifiable substances 
also undergo changes when heated in air at 50°, but here again 
the change is so small during the time required for drying in the 
Kumagawa-Suto process that it may be neglected. The modifica- 


tions proposed by Mottram for this process are therefore necessary. 
8. B.S 


The Action of Milk on Certain Reagents. Frep. Borpas 
(Highth. Inter. Cong. App. Chem., 1912, 18, 69—72).—Since 
p-phenylenediamine in the presence of an oxidising agent yields a 
blue coloration when brought into contact with a calcium salt, 
the author argues that the peroxydase reaction of milk is due to 
the presence of calcium salts in milk. The fact that boiled milk 
does not give the reaction is due to coagulation caused by the 
heating; when heated milk is homogenised or shaken with pure 
silica, 1t regains its power of giving the peroxydase reaction. 


W. P. §&. 


Reactions of Digitoxin. C. Reicnarp (Pharm. Zentr.-h., 1913, 
54, 687—-692).—A large number of tests are given, of which the 
following seem the most characteristic. Sulphuric acid does not 
dissolve digitoxin, and is in the cold apparently without action, 
but on warming darkening sets in. Glacial acetic acid is a good 
solvent. If a little digitoxin is triturated with some ammonium 
molybdate, or potassium dichromate, and a drop of water, no action 
takes place on evaporation, not even on again evaporating with 
glacial acetic acid. If now sulphuric acid is added a clear solution 
is gradually obtained, which does not change in the cold, but gives 
on warming intense colorations, an azure-blue in the case of the 
molybdate and a nickel-green in the case of the chromate. These 
colours gradually fade, but return on warming, and this may be 
shown over and over again. 
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Digotoxin may be distinguished from a number of similar sub- 
stances by not liberating iodine from a mixture of sodium iodate 
and sulphuric acid. It is not coloured red by bromine water, as 
stated in the literature, unless it contains impurities. If a drop 
of cobalt nitrate solution is evaporated and the residue mixed with 
a little digitoxin and then warmed with glacial acetic acid, the 
liquid on exposure to the air will turn yellowish-green, L. pe K. 


Estimation of Tannin in Tea. Henry L. Smitu (Ana/yst, 
1913, 38, 312—316).—An application of Chapman’s “ cinchonine 
method ” for the estimation of tannin in hops to the estimation 
of tannin in tea. Good results may be obtained when the caffeine 
is removed from the solution previously. 

Ten grams of tea are boiled with 800 c.c. of water for half an 
hour, the liquid filtered hot, and the leaves washed with 200 c.c. 
of boiling water. When cold, the volume is made up exactly 
to 1000 c.c.; 50 c.c. of the liquid are then shaken four times in 
succession with 30 c.c. of chloroform, which completely removes 
the caffeine. After concentrating the liquid to one-half, 30 c.c. of 
saturated solution of cinchonine sulphate are added at once, and 
after a few hours the precipitate is collected on a Gooch filter, 
which is previously washed with a half-saturated solution of the 
reagent, dried, and weighed. After washing with a half-saturated 
solution of cinchonine sulphate, the precipitate is drained by suction, 
and, so as to prevent melting on warming, first dried over sulphuric 
ac.d in a vacuum desiccator and then dried at 100°. It may be 
taken to contain 55% of tannin. L. vE K. 


Estimation of Urea by Hypobromite. Lon Grimpert and 
M, Laupat (J. Pharm. Chim., 1913, [vii], '7, 569—574).—The authcrs, 
who use a nitremeter filled with mercury, noticed that on shaking 
the hypobromite solution a small but decided quantity of free 
oxygen is given off. This, however, is not due to any action on the 
part of the mercury. 

In order to get correct results in the estimation of urea, by 
observing the volume of gas given off on adding hypobromite, it is 
necessary to conduct a blank experiment with a solution of pure 
urea of about the same strength. In both experiments the volume 
of gas should be corrected for temperature and pressure before 
comparing the results. L. DE K. 


Value of the Guaiacum Test for Blood-stains. Herzerr S. 
SHREWSBURY (Analyst, 1913, 38, 186—189).—When properly carried 
out, the guaiacum test is of value in detecting the presence of blood 
in stains on linen, etc., but must, however, be regarded as a sorting 
test, and the indications it affords confirmed by supplementary 
tests. The guaiacum tincture employed must be prepared freshly, 
as when even only twenty-four hours old, it gives poor results. The 
fabric to be tested is moistened, and a few drops of guaiacum 
tincture are added; if no coloration is produced within a few 
seconds, a few drops of hydrogen peroxide solution (20 vols.) are 
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added. When blood only is present, a blue coloration develops 
within one second after the addition of the peroxide. Blood never 
reacts with guaiacum alone, but certain substances, such as oxydases, 
oxidising agents, etc., yield a coloration with the reagent before the 
peroxide is added. The presence of urine or sweat does not vitiate 
the test under the conditions given. The guaiacum test will readily 
reveal the presence of a blood-stain that has been washed thoroughly, 
P. 8. 


Micro-chemical Estimation of Certain Blood Constituents. 
Ivar Bane and K. O. Larsson (Biochem. Zeitsch., 1913, 51, 193—199), 
—A description of the microchemical method for estimating total 
nitrogen and the nitrogen of extractives is given. The blood is taken 
upon filter paper, weighed on a micro-torsion balance, and the total 
nitrogen is estimated by Kjeldahl’s method adapted for microchemi- 
cal estimations, for which the apparatus is figured and described. 
The ammonia is collected in excess of standard hydrochloric acid, 
the excess being estimated after the distillation, by addition of 
potassium iodate and iodide, and titration of the iodine set free by 
N /100-thiosulphate solution. For estimation of extractives the 
blood on the filter paper is coagulated in acid potassium chloride, 
the extractives removed, and the nitrogen estimated microchemically 
in the residue. 8. B. §. 


The Employment of Neutral-red Paper for Estimation of 
the Alkali of Serum. J. Snapper (Biochem. Zeitsch., 1913, 51, 
88—90).—Attention is called to the advantages of using neutral-red 
paper instead of lacmoid paper when estimating the alkalinity of 
the serum by titration. Details as to the method of preparing this 
paper are given. S. B. 8. 


Method of Analysis of Brain Lipoids. J. Lorrain Smit and 
Wituiam Matr (J. Path. Bact., 1913, 17, 609—618).—A full account 
with certain modifications of the methods already described (A., 
1911, ii, 1006). W. D. H. 


The Bacterial Testing of Disinfectants. Cnar.es T. Kinezett 
and Reeinatp C. Woopcock (Analyst, 1913, 38, 190—197).—The 
authors have determined the Rideal-Walker coefficients of a large 
number of chemical substances, all of which are known to possess 
either oxidising, antiseptic, disinfectant, preservative, corrosive, or 
lethal properties, and the results obtained lead them to the conclu- 
sion that the Rideal-Walker test is untrustworthy for ascertaining 
the real disinfectant value of sanitary preparations, They are of 
opinion that the only gauge of utility of the various disinfectants 
is the extent to which, as shown by experience, they may be 
employed satisfactorily for the particular purposes for which they 
are intended. W. P. S$. 


General and Physical Chemistry. 


Refractive Power of Liquid Hydrogen. WatrHer MEIssNER 
(Ber. Deut. physikal. Ges.. 1913, 15, 540—554).—Liquid hydrogen 
was produced by means of a Nernst liquefaction apparatus, which 
is described in the paper. The refractive index was determined 
by Wiedemann’s method. The following refraction quotients, 
between liquid hydrogen and the gas between the suspended parallel 
plates, are found: white light, 1°1087, A=0°656p, 1°1098, A=0°589p, 
11096 and A=0°491p, 1:1101. The relationship between the 
refractions of liquid and gaseous hydrogen is considered, and the 
values of liquid hydrogen are calculated. The calculated values 
agree with the observed values within the limits of experimental 
error. Liquid hydrogen is shown to possess no dispersion of magni- 
tude greater than the experimental error. J. F. 8. 


Double Spectrum of Sodium Chloride. Wu.per D. Banorort 
(Highth Inter. Cong. App. Chem., 1912, 20, 37—43).—The author con- 
siders the causes of the differently coloured luminescence of sodium 
salts under different conditions. It is shown that when sodium 
burns slowly in chlorine or oxygen a blue light is emitted; the 
same light is emitted when sodium chloride is fused, when sodium 
chloride is placed in the layer separating the oxidising and reducing 
zones of a Bunsen flame, when sodium chloride is precipitated by 
alcohol or hydrochloric acid, and when sodium chloride crystals are 
crushed. The light in all these cases is produced by the change 
from sodium ion to undissociated sodium chloride. Cathode rays 
excite the blue luminescence in sodium chloride, whilst canal rays 
excite a yellow luminescence. The blue luminescence in the 
Bunsen flame is found where the rate of oxidation of the reduced 
sodium is slowest, at the surface between the oxidising and reducing 
zones. The yellow luminescence is observed where the rate of 
oxidation is higher, that is, in the oxidising zone. The simplest 
assumption in regard,to the reaction producing the yellow sodium 
flame is that it is due to the change from sodium to sodium ion. 
This assumption is inadequate because it does not take into account 
the other spectra of sodium observed by Lenard (Ann. Physik, 
1903, [iv], 11, 636) and Wood (Astrophys. Journ., 1911, 72). 

Under the influence of cathode rays potassium iodide emits green 
light. Part of this light is probably due to the iodine, and it 
seems possible that the chlorine may be responsible for some of 
the white light observed with many chlorides. Whilst it is probable 
that the crystalloluminescence and the triboluminescence of 
potassium iodide are the same as the cathodoluminescence of this 
salt, the experimental evidence is insufficient definitely to decide 
the question. J. F.S. 

VOL. CIV. ii, 49 
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Vapours and Band Absorption [Spectra]. F. Burcer and 
Jowannes Koernicsspercer (Physikal. Zeitsch., 1913, 14, 725—726, 
Compare this vol., ii, 85)—An answer to Stark (this vol., ii, 539), 

oa F. &, 


Absorption Spectra in the Red and Near Infra-red. Avausr 
H. Prunp (Lighth Inter. Cong. App. Chem., 1912, 20, 279—287), 
—The author has examined the absorption in the region 0°55u—1 ‘5p 
of ruby glass, cobalt glass, and chromium glass, also aqueous 
solutions of soluble Prussian-blue, sodium chromate mixed with 
cyanin, naphthol-green, naphthol-green mixed with  cyanin, 
neodymium nitrate and distilled water. Absorption curves are 
given for all the substances. J. F.S. 


Visible and Ultra-violet [Absorption] Spectra of Orange and 
Yellow Dyes Authorised for Use in Confectionery. Gustavg 
Massou and A. Faucon (Bull. Soc. chim., 1913, [iv], 13, 700—704. 
Compare this vol., ii, 264, 542).—Solutions of orange I, chrysoine, 
naphthol-yellow 8, and auramine O in solutions of the con- 
centration 1: 10,000 were examined by the method previously 
described. Oraage I allows all visible light up to the D-line to 
pass through; chrysoine allows a small amount of the green to 
pass; naphthol-yellow S rather more of the green; and auramine 0 
transmits the whole of the green. In the invisible spectrum, 
chrysoine has no absorption bands. Orange I and _ naphthol- 
yellow S have each one band in the ultra-violet; the latter about 
A= 285, the former about 260. Auramine O has three bands in 
the ultra-violet at A=350, 310, and 265. } oo & 


Absorption of Ul]tra-violet Rays by Some Organic Colouring 
Matters in Aqueous Solution. Gustave Massox and A. Faucon 
(Compt. rend., 1913, 15'7, 206—209).—The authors have studied the 
absorption of ultra-violet rays by aqueous solutions of the twenty- 
one colouring matters authorised for. use in confectionery. These 
colours divide into two groups: 

1. Those which absorb only the radiations of short wave-length. 

2. Those which absorb both radiations of short and long wave- 
length, whilst allowing the intermediate ones to pass. 

The rays used were between A 2200 and 4045. 

Group 1 comprises three pinks, eight reds, one blue, and two 
violets; whilst group 2 contains one orange, three yellows, two 
greens, and one blue. 

Some of the colours possess distinctive absorption bands, which 
are of use in characterising them. These are set out in detail. 


W. G. 


Valency Electrons, Colour and Fluorescence. Hans von 
Liesig (Zeitsch. Llektrochem., 1913, 19, 559—570).—Polemical against 
Stark (this vol., ii, 456). A long cr‘ticism of Stark’s views with 
regard to the constitution of organic substances and their fluores- 
cence. J. F. S. 
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Connexion between Fluorescence and Ionisation. JoHANNEs 
Srark (Ann. Physik, 1913, [iv], 41, 728—738).—Polemical against 
Volmer (this vol., ii, 456) and Pauli (this vol., ii, 456). The author 
also considers theoretically the relationship between fluorescence 


and ionisation of benzene, naphthalene and anthracene vapours. 
d. ¥. &. 


Oxidation and Luminescence. B.Lancuetiire (Compt. rend., 
1913, 157, 118—121. Compare Ville and Derrien, this vol., ii, 654). 
—On oxidation by a mixture of hydrogen peroxide and sodium 
hypochlorite, certain glyoxaline derivatives, 2:4 :5-triphenylglyoxa- 
line (lophine), amarine, and hydrobenzamide, show marked 
luminescence. The examination, under similar conditions, of a 
large number of organic compounds, having no chemical relation 
with glyoxaline, has never given luminescence. Certain natural 
products, such as urine, infusion of tea, and extract of meat, 
and many other substances, exhibit marked luminescence, but the 
author is as yet unable definitely to fix on any organic complex the 
oxidation of which results in luminescence. W. G. 


A New Luminescence of Calcium Compounds in the 
Hydrogen Flame, particularly those containing Bismuth or 
Manganese, and a Method of Detecting Traces of These 
Metals. Junius Donau (Monatsh. 1913, 34, 949—955).—The 
author shows that when calcium compounds are drawn through 
a non-luminous hydrogen flame, a bluish-green luminescence is 
produced. This is not produced by all calcium compounds, but 
only by those which contain traces of manganese. When a trace 
of a bismuth salt was placed on a piece of chalk and drawn through 
a hydrogen flame, a brilliant blue luminescence was produced. It 
is shown that, by taking pure chalk or gypsum and placing a drop 
of a solution containing a bismuth or manganese compound and 
then heating this on the lower edge of a hydrogen flame, traces 
of these metals may be readily detected. The reaction can be 
obtained for one ten-millionth of a milligram of bismuth and a 
millionth of a milligram of manganese. The luminescence is not 
affected by the presence of other metals. Barium and strontium 


compounds show similar but much less marked reactions. 
J. F. 8. 


Experiments on Crystalloluminescence. Eart F. Farnau 
(Eighth inter. Cong. App. Chem., 1912, 20, 127—128).—The author has 
uoted the colour of the light emitted when sodium chloride, sodium 
bromide, sodium iodide, potassium chloride, potassium bromide, and 
potassium iodide were respectively precipitated from solution by 
alcohol, subjected to cathode rays, and formed from their elements. 
It is shown that the colour of the light emitted in the chemical 
reaction is the same as that produced during precipitation and 
during exposure to cathode rays. J. F. 8. 


The Walden Reaction. Crcit I. Horton (Chem. News, 1913, 


108, 37).—Of the various reagents which have been employed to 
49—2 
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effect substitutions and replacements in the study of the Walden 
inversion, only phosphorus pentachloride exhibits a constant 
behaviour, its action always being accompanied by a change in the 
sign of the rotation. With all other reagents the direction of the 
action is apparently dependent on the number of free carboxy] 
groups present in the parent substance. When the number of free 
carboxyl groups is even, the influence on the sign of the rotation 
is the reverse of that if the number of free carboxyls is odd. Thus 
the action of thionyl chloride, sodium hydroxide, potassium 
hydroxide, sodium methoxide, and ammonia on an active mono- 
carboxylic acid gives rise to an active product having the same 
sign as that of the parent substance, whereas, if the latter contains 
no free carboxyl group or an odd number of carboxyl groups, the 
product has the opposite sign. The action of silver oxide, water, 
nitrous acid, nitrosyl chloride, and nitrosyl bromide is the reverse 
of that of the reagents last mentioned. Of the twenty-six examples 
quoted, only one forms an exception to the above rule, namely, 
d-a-bromoisovaleric acid, which, under the influence of ammonia, 
gives rise to /-valine, whereas the d-isomeride would be expected. 
F. B. 


Action of Light on Water Vapour and Electrolytic Gas. 
Ivan 3. Anpriev (Zeitsch. Elektrochem., 1913, 19, 551—552),— 
Polemical against Coehn and Grote (A., 1912, ii, 1118). The author 
answers the criticism against his work (A., 1912, ii, 112). 


J. F.S. 


Action of Ultra-violet Rays on Solutions of Hydrogen 
Peroxide. Vicrok Henrt and Reng Wurmser (Compt. rend., 1913, 
157, 126—128).—A study of the phctochemical decomposition of 
hydrogen peroxide by monochromatic light from the ultra-violet 
portion of the spectrum. The results confirm those of Tian for 
total light (compare A., 1911, ii, 35) that the reaction is uni- 
molecular, and that the velocity of decomposition is proportional 
to the concentration. For each wave-length the velocity is pro- 
portional to the incident energy. It is further proportional to 
the absorbed energy, the factor being a constant for wave-lengths 
between A 2800 and 2060, th> photochemical susceptibility varying 
proportionately with the absorption. LEinstein’s law of photo- 
chemical equivalence does not apply to the decomposition of 
hydrogen peroxide. The energy which must be absorbed for the 
decomposition of one gram-molecule of hydrogen peroxide is 
practically equal to the energy given out by the decomposition of 
the same amount of hydrogen peroxide in the dark. W. G. 


Additive Reactions between Carbon Monoxide and Other 
Gases under the Influence of Ultra-violet Rays. Danie. 
BerTHELoT and Henry GaupecHon (Compt. rend., 1913, 157, 
129—131).—The aptitude of carbon monoxide to form additive 
products is shown by its behaviour towards certain gases under the 
influence of ultra-violet light. In the presence of nitric oxide, a 
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small proportion of the carbon monoxide is oxidised by the oxygen 
set free from the decomposition of the nitric oxide. With water 
the reaction is more complex, one part of the carbon monoxide 
combining directly with the water, yielding formic acid, whilst the 
rest combines with the hydrogen and oxygen, resulting from the 
dissociation of the water, to give formaldehyde and carbon dioxide 
respectively (compare A., 1910, ii, 564, 606). Of the halogens, 
chlorine combines with carbon monoxide, but bromine and iodine 
are without action even in the ultra-violet light. Whilst combining 
with ammonia, it is without action on hydrogen phosphide or 
arsenide, and it does not react with hydrogen sulphide or free 
sulphur. W. G. 


Influence of the Wave-length on the Velocity of a Photo- 
chemical Reaction. Marcet Bott (Compt. rend., 1913, 157, 
115—118. Compare this vol., ii, 265).—F'rom a study of the photo- 
chemical hydrolysis of the hydrochloroplatinic acids, the author 
has deduced the following formula governing the reaction: 
m= yePystc(1—e-*")/x, whsre m is the weight of substance 
destroyed in a given time t; w is a constant for each substance 
considered being its ‘ photochemical lability”; v is the frequency, 
and P, the power of the incident radiation; s is the surface area 
irradiated ; ¢ the concentration of the solution; / the thickness of 
the layer; and a the coefficient of absorption. The constant yp 
depends on the temperature and the nature of the reaction. 


W. G. 


Wave-length and Velocity of Reaction. Lupwik Bruner 
(Zeitsch. Elektrochem., 1913, 19, 555—558).—The author considers 
and criticises the work of Winther (this vol., ii, 458) and Plotnikov 
(A., 1911, ii, 4, 452), and draws the conclusion that up to the 
present there is no evidence that photochemical reactions are 
influenced by the wave-length of the acting light, but rather that 
every kind of absorbed light energy plays an equal part in the 
velocity of the change. J. F. 8. 


A Simple Method of Counting a- and ~-Rays. Hans Geicrer 
(Ber. Deut. physikal. Ges., 1913, 15, 534—539)—An apparatus 
consisting of 2 brass cylindrical box of 2 cm. diameter, fitted with 
an ebonite cover through which a metal rod passes, is described for 
the purpose of counting the a- and B-particles emitted by a radio- 
active substance. The bottom of the box is perforated by a round 
hole, and the rod is sharpened to a fine point. The box is raised 
to a potential of 1200 volts, and the rod is connected to an 
electrometer. The radioactive substance is placed at a short 
distance from the hole, the entrance of a- or B-particles into the 
chamber causes a passage of electricity to the electrometer, and 
from the amount of deflexion the number of particles can be 
calculated. By covering the opening by a piece of lead, the 
apparatus may also be used for counting y-rays, although in this 
case the deflexion of the electrometer is due to secondary f-rays 
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(compare also Rutherford and Geiger (A., 1908, ii, 794; 1912, ii, 
1021). 5. FS, 


A Method of Determining the Number of Ions Produced by 
an a-Particle of Polonium. Ren& Grrarp (Le Radium, 1913, 10, 
195—198).—The method consists (1) in determining in absolute 
measure the saturation current J given by a film of polonium, 
supposed to be infinitely thin; (2) in counting the number of 
a-particles given in a known time in a small solid angle, and 
calculating V the total number given per second, supposing the 
emission is uniform in all directions. If e is the charge on an ion, 
and X the required number of ions produced per a-particle, 
X=I/Ne. The film of polonium was deposited from hydrochloric 
acid on a silver plate, which retained its brilliance and _ polish. 
The saturation current was measured by means of the quartz 
electric balance, and the a-particles were enumerated by means of a 
zinc sulphide screen in a vacuum. The mean value found for X 
was 116,000, the accuracy being estimated at 10%. This number 
is very much inferior to that found by Geiger (162,000) and by 
Taylor (164,000). The difference is ascribed to the fact that the 
ionisation current was measured for all the a-rays emitted over 
a hemisphere rather than for a narrow parellel pencil, and that 
some of the more oblique a-rays suffer appreciable absorption in the 
film of polonium. F. 8. 


Effect of Temperature on Cathodoluminescence. Ear. F. 
Farnau (Lighth Inter. Cong. App. Chem., 1912, 20, 133—135).—Starting 
from the assumption that all forms of luminescence are due to 
chemical reaction, the author draws the conclusion that those con- 
ditions which increase the velocity of chemical reaction will increase 
the intensity of the luminescence. Cadmium sulphate and potassium 
bromide were placed in cathode tubes and cooled with liquid air, 
and as the salts cooled the luminescences decreased in intensity and 
finally vanished, the luminescence reappearing when the cooling 
agent was removed, thus confirming the author’s initial assumption. 


J. F. 8. 


Radiation of Radium at the Temperature of Liquid 
Hydrogen. (Mme.) P. Curre and H. Kameruines Onnes (Proc. K. 
Akad. Wetensch. Amsterdam, 1913, 15, 1430—1441, and Le Radium, 
1913, 10, 181—186. Compare P. Curie, A., 1903, ii, 50, 255).— 
The ionisation produced by the y-rays of radium at the temperature 
of liquid hydrogen, 20°3° Abs. hes been compared with the 
ionisation at the ordinary temperature. The measurements were 
made in hydrogen. It is shown that no change of radiation occurs 
which has a greater value than 0°1%, and probably not even of 
0°02%. Preliminary experiments were also made with polonium, 
and the same results indicated. J. F. S. 


Radium Content of Some Alabama Coals. Stewart J. LioypD 
and Joun CunninaHam (Amer. Chem. J., 1913, 50, 47—51).—An 
examination of representative samples of various coals of Alabama 
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has shown that the amount of radium present ranges from 
0:028 x 10-12 to 0°37 x 10-2, with an average of 0°166x10-” per 
ram of coal, or from 0°51 x 10-12 to 7°05 x 10-1, with an average 
of 2°15 x 10-! per gram of ash. The wide variation in the amount 
of radium per gram of ash is probably due to a specific tendency 
of certain plants to secrete exceptionally large quantities. E. G. 


Colloidal Solutions of Radioactive Substances. Frirz 
Panetu (Kolloid Zeitsch., 1913, 13, 1—4).—It is shown that the 
separation of radium-# and polonium from radioactive lead 
(Paneth, Sitzwngsber. K. Akad, Wiss, Wien, 1912, 121, 2193) by 
dialysis is due to the fact that radium-/ and polonium are both 
easily hydrolysed in aqueous solution. The basic salts or hydroxides 
thus formed remain in solution as colloids, and consequently do 
not pass through the membrane with lead and radium-D. If, on 
the other hand, a nitric acid solution of radioactive lead is dialysed, 
there is no separation. J. F. S. 


Electric Conductivity of Thin Liquid Layers. A. UNncERER 
(Physikal. Zeitsch., 1913, 14, 685—688).—The electro-conductivity of 
silver nitrate and sodium chloride solutions of varying concen- 
trations has been compared with the conductivity of similar 
solutions in thin layers of the order 10- mm. The thin layers 
were obtained by pressing two plane glass plates together and 
regulating the thickness of the layer by means of the number and 
colour of the Newton rings visible. The conductivity was deter- 
mined by means of a telephone arrangement, and also by direct 
current and a galvanometer. It is shown that conductivity ratio 
of the thin layer to the ordinary solution is independent of the 
concentration, that is, the conductivity of thin layers is relatively 
the same as that of solutions of ordinary dimensions. J. F. 8. 


Conductivity, Temperature-coefficients of Conductivity, 
Dissociation and Dissociation Constants of Certain Organic 
Acids between O° and 65°. Lestiz D. Smiru and Harry C. Jonszs 
(Amer. Chem. J., 1913, 50, 1—46).—In continuation of earlier work 
on the conductivity and dissociation of organic acids (White and 
Jones, A., 1910, ii, 13, 821; Wightman and Jones, A., 1911, ii, 
689; 1912, ii, 1035), a study has been made of a large number of 
acids, and the molecular conductivities, temperature-coefficients, 
limiting conductivities, percentage dissociation, and dissociation 
constants at various temperatures between 0° and 65° are recorded. 

The results confirm most of the relations established previously. 
With regard to isomeric acids, it has been found that the ortho- 
and czs-forms are the stronger, that is, have the larger dissociation 
constants. It is also shown that the migration velocities of the 
anions are functions of the number of atoms they contain, and . 
that most dibasic acids dissociate like monobasic acids. E. G. 


Electric Conductivity of Salt Vapours. II. Gzraarp 0. 
Scumipt (Ann. Physik, 1913, [iv], 41, 673—708. Compare A., 1911, 
i, 788).—A continuation of previous work on the conductivity of 
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salt vapours. It is shown that the conductivity of the halogen 
salts of zinc and cadmium is independent of the time, when a 
concentration change is not brought about by the current and 
when the surface of the solid is kept constant. The fall in the 
conductivity, which is often observed as the measurements proceed, 
is due to a migration of the salt to the central electrode, with 
consequent change of concentration, and also to the change in the 
surface of the solid. The increase which is observed at the com- 
mencement of the measurements is due to the fact that the vapour 
only slowly reaches the electrode. The hypothesis previously 
stated by the author (Joc. cit.) does not coincide with facts. With 
a constant surface, the concentration being kept constant, the 
conductivity first increases with increasing pressure, and then falls. 
The conductivity increases with increasing temperature. 


J. F.S, 


Liquid Helium. II. The Electrical Resistance of Pure 
Metals, etc. VII. The Potential Difference Necessary for the 
Electric Current Through Mercury Below 4:19°X. H. 
Kameriinecn Onnes (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 
1406—1430).—The resistance of mercury at helium temperatures 
has been determined. It is shown that when a definite current 
strength known as the “threshold value” has been reached, the 
resistance practically disappears when the temperature 4°19°X is 
reached. The ratio of the value at 2°45°K to that at 273°K is 
expressed by 2x 10-1! ohm. This represents the lowest value. It 
is shown that as the current strength is increased, the resistance 
rises due to heati.g effects occurring in the mercury thread itself, 
and not in any way due to conduction from the leads. The 
residual resistance of the mercury is evidently due to the mercury 
itself, and not to impurities, for mercury artificially amalgamated 
with traces of gold and cadmium lost its resistance at 4°19°X. 
Even mercury used for mirror preparation lost its resistance in 
the same way. J. F.S. 


Conductivity and Ionisation of Sodium Ethoxide, Potassium 
Ethoxide, Lithium Ethoxide, Sodium Phenoxide, Potassium 
Phenoxide, Lithium Phenoxide, Sodium Phenyltbiourazole, 
Sodium Iodide, Sodium Bromide, and of Mixtures of these 
Electrolytes in Absolute Ethyl Alcohol at 0°, 25°, and 35°. 
H. C. Ropertson and Sotomon F. Acrzx (Highth Inter. Cong. App. Chem., 
1912, 26, 609).—The conductivities of these compounds in alcohol 
at 0°, 25°, and 35° have been determined in concentrations ranging 
from WV to V/256,000. The percentage ionisation is much lower in 
concentrated alcoholic solutions than in the corresponding aqueous 
solutions, the ionisation of JV-solutions of sodium ethoxide and 
sodium phenoxide, for example, being 14°8% and 12°2% respectively 
at 25°. The decrease in ionisation with rise of temperature is 
about 0°4—0°5% per degree. The maximum molecular conductivity 
is attained in concentrations between V/2000 and W/8000. The 
molecular conductivities of V, V/2, V/4, N/8, N/16, N/32, and 
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10°37, 
. G. 


V/8000 solutions of sodium ethoxide at 25° are 4°93, 7°78, 
13°04, 15°98, 19°16, and 33°2 respectively. E 


Electromotive Behaviour of Some Cadmium Elements. L. 
Witu1am Onoitm (Chem. Zentr., 1913, i, 1853; from Acta Soc. Sei. 
Fennicae, 1912,41, No. 1).—The element Cd | CdCl, | Hg,Cl, | Hg has 
an E.M.F. of 0°6717—0°6718 volt at 18° in saturated solutions. 
The variation with the temperature from 10° to 30° is given by the 
equation #;=0°67179 —0-000074(¢ — 18°) — 0°0000015(¢—18°)*. The 
E.M.F. increases on dilution, reaching in WV/10-CdCl, solution a 
value of 0°7447 volt at 18°. The temperature-coefficients of cells 
with dilute soluticns are positive, and increase with the dilution. 
For the same current, elements with concentrated solutions are 
more polarised than elements with more dilute solutions. In the 
former, however, the depolarisation is much more rapid. The cells 
are constant in value, and not altered by shaking. 

When cadmium bromide replaces the chloride, the 7.M.F. falls 
to 0°5592 volt, and the temperature-coefficient becomes five times 
as great. The cadmium iodide cell has #,, 0°4147 volt. Cadmium 
sulphate cells have an #.M.F. of 1:0186 volts at 20° and the lowest 
temperature-coefficient of any cadmium cell. 

There is very close agreement between the thermodynamical 
calculation of the heat liberation in these cells and the values 
determined calorimetrically. For cadmium chloride they are 
respectively 31,993 cal. (calculated), 31,984 cal. (found). E. F. A. 


Gas-Electrode for General Use. Grorcre 8. WALPOLE (Biochem. 
J., 1913, 7, 410—428).—The apparatus and technique are described 
of an electrode for determining the hydrogen-ion concentration of 
protein solutions often containing dissolved carbon dioxide, within 
a few minutes and correct to 1 millivolt with 1 or 2 c.c. of fluid 
without loss or contamination. Sdérensen titrations of 4% Witte 


peptone both colorimetrically and electrometrically are described. 
E. F. A. 


Mineral Electrodes. Rocrr C. Wexts (Zighth Inter. Cong. App. 
Chem., 1912, 21, 149—154).—Although it is known that pyrolusite, 
magnetite, and pyrite ars conductors of electricity, it does not 
seem to have been recognised that some other sulphides are even 
better conductors than pyrite, and can therefore serve as electrodes. 
An account is now given of certain phenomena which have been 
observed when conducting minerals function as electrodes in 
aqueous solutions. The minerals studied, in the approximate order 
of their conductivity, are galena, pyrrhotite, magnetite, chalco- 
pyrite, and pyrite. Some of these develop potentials comparable 
with those shown by metals in contact with solutions of their salts. 
The potential is considerably affected by a change in the acidity 
or alkalinity of the solutions. Pyrite and marcasite are most 
positive in acid solutions; the potential falls as the solution becomes 
alkaline, and may even become negative in alkali sulphide solutions. 


E. G 


ii. 750 ABSTRACTS OF CHEMICAL PAPERS. 


The Product of an Hlectrolytically Disintegrated Carbon 
Anode, and the Existence of Colloidal Carbon. Barroto lf, 
VanzetTti (Kolloid. Zeitsch., 1913, 13, 6—9).—The author has pre- 
pared a quantity of the disintegration product by passing a current 
of 4 amps. per sq. dem. through a dilute solution of sulphuric 
acid by means of carbon poles, which had been previously heated 
to 1000° in chlorine. On heating, the substance gives rise to water, 
carbon dioxide, and carbon monoxide. It is soluble in alkaline 
solutions, producing stable suspensoids which are precipitated by 
acids. The colloid wanders to the negative electrode when electro- 
lysed between platinum electrodes. The author discusses the 
evidence for and against the product being colloidal carbon or an 
organic substance of acid or phenolic nature. It is shown that 
there is not sufficient evidence to warrant a conclusion, but that 
there is no evidence which makes the idea of a colloidal solution 
of carbon impossible. J. F.S. 


The Hall Effect in Liquid Electrolytes. A. E. Oxury (Proc, 
Roy. Soe., 1913, A, 88, 588—604).—The author has examined solutions 
of copper sulphate, silver nitrate, and cadmium sulphate, and a 
gelatin solution of copper sulphate under the influence of direct 
and reversed magnetic fields, The method adopted differs from 
that usually employed in the facts that the cells were very small 
in comparison with the pole pieces of the magnet, and a very sensi- 
tive Paschen galvanometer was employed. It is shown that in the 
experiments the effect observed is due largely to the Hall con- 
centration effect, and that only a small portion is due to the true 
Hall effect. The potential differences in all the experiments are of 
the calculated order; they reverse with the magnetic field, and 
act in the same direction when the experimental conditions vary 
widely. The results are regarded as establishing the existence of 
a Hall effect in liquid electrolytes. J. F. §. 


Co-precipitation of Copper and Carbon by Electrolysis: 
Oxidation at the Cathode. Extitwoop B. Sprar, C. Cnow, and 
A. L, Cuestzy (Highth Inter. Cong. App. Chem., 1912, 21, 93—97).— 
Lambris (A., 1910, ii, 131) has demonstrated the presence of carbon 
in the deposits obtained by the electrolysis of iron and nickel 
solutions, but has stated that, in the case of copper solutions, carbon 
is not precipitated under the same experimental conditions. 

In the present paper, experiments are described which show that 
carbon is precipitated at the cathode during the electrolysis of a 
copper sulphate solution containing a little nitric acid and a small 
quantity of gelatin, and that some of the carbon is in the free 
state. It is considered that an oxidising action takes place at the 
cathode, and is dcubtless due to secondary reactions. E. G. 


Function of Inorganic Additive Agents in the Electrolytic 
Deposition of Copper. Extwoop B. Spgar (Kighth Inter. Cong. 
App. Chem., 1912, 21, 99—103).—In the electrolysis of copper 
solutions, the addition of certain inorganic substances under suit- 
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able conditions produces a beneficial effect on the deposition of the 
metal. The substances which have the greatest influence are nitric, 
hydrochloric, and sulphuric acids, and the nitrates and chlorides of 
ammonium and the alkali and alkali earth metals. It is suggested 
that the function of such agents is to keep the copper in solution. 
This theory is based on the assumptions that some particles of 
copper may assume the colloidal form at the moment of giving up 
their electric charges at the cathode, and that oxidation may take 
place on the cathode during the passage of the current. Experi- 
ments are described which show that copper is continuously dissolved 
and reprecipitated at the cathode during the electrolysis. The 
theory affords an explanation of the fact that good deposits of 
copper become loose and worthless if the electrolysis is continued 


too long. E. G 


Present Theory of Magnetism and the Periodic System of 
Chemical Elements. Jakos Kunz (Highth. Inter. Cong. App. Chem., 
1912, 22, 187—203).—A discussion of the electron theory of 
magnetism with special reference to Langevin’s kinetic hypothesis 
of dia- and para-magnetism. It is shown that the phenomena are 
more complicated than Langevin’s theory indicates, and that certain 
elements seem to exist in both the diamagnetic and paramagnetic 
state. A certain periodicity is pointed out between the atomic 
weights of the elements and their magnetic properties. A modifi- 
cation of the theory with regard to the difference between dia- 
magnetic and paramagnetic properties is proposed. Ferromagnetism 
is discussed chiefly on the basis of Weiss’s work, and particular 
attention is devoted to Weiss’s magneton (A., 1911, ii, 183, 367, 
694). E. G. 


Magnetic Researches. VIII. The Susceptibility of Gaseous 
Oxygen at Low Temperatures. H. Kameriincu Onnes and E. 
OosterHuIs (Proc. K. Akad. Wetensch. Amsterdam, 1913,15,1404—1406). 
—The magnetic susceptibility of gaseous oxygen is determined 
between the temperatures of 17° and —126°7° at 100 times the 
normal density. It is shown that a A does not appear in oxygen 
above the critical temperature when the densities are 100 times 
the normal value. From this it appears probable that a A only 
appears for oxygen at great densities, and that in liquid oxygen 
it can rise to 71° as the density approaches 1000 times the normal 
value. J. F. 8. 


Magnetic Investigation of Some Iron Compounds. W. Hacen 
(Kolloid Zeitsch., 1913, 13, 4—6).—The magnetic susceptibilities of a 
number of iron compounds have been determined, and the following 
relative values obtained: Ferric chloride, 1:000; ferric oxide, 0°116; 
iron formate, 0°784; iron acetate, 0°553; basic iron acetate, 0°540; 
iron valerate, 0°459; iron lactate, 0°810; iron malate, 0°675; iron 
tartrate, 0°634; iron citrate, 0°493; and iron saccharate, 1°010. 
Solutions of these compounds have been examined in the same way, 
and it is shown that they are mostly hydrolysed in solution, the 
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formate most strongly, and the citrate and malate only to the 
smallest extent. The formate and acetate contain all the iron ip 
a colloidal condition in solution, and from the magnetic suscepti- 
bility it is shown that, in addition to colloidal hydroxide, another 
colloidal iron compound is present. The susceptibility of iron 
acetate and formate solutions increases with time, and eventually 
reaches a constant value, whilst the electric conductivity decreases 
to a constant value. On diluting ferric chloride with water, the 
hydrolysis increases with tho dilution ; sucrose solution and glycerol 
have the same effect, but dextrose and levulose solutions decrease 
the hydrolysis. J. FS. 


Decomposition of Complicated Chemical Compounds in a 
Variable Magnetic Field. Roman CecrexskiJ and, in part, E. L, 
LepErer (Ber, Veut. physikal. Ges., 1913, 15, 566—570).—Rosenthal 
(A., 1908, ii, 152) has shown that starch, sucrose, and certain 
proteins can be hydrolysed when a solution is placed in a con- 
tinuously varying magnetic field. The authors have repeated these 
experiments, taking care to sterilise the solutions and containing 
vessels before the experiments. In no single case when the solutions 
were sterilised could hydrolysis be observed. In two cases, however, 
the solutions were not sterilised, and in these cases starch solutions 


were hydrolysed. J. F. 8. 


The Heat Theorem of Nernst. Henprix A. Lorentz (Chem. 
Weekblad, 1913, 10, 621—627).—A theoretical paper embodying 
A. J. W. 


applications of Nernst’s theorem. . 


Allotropy of Iron and Silver Iodide. Cart Benepicks (FLighth 
Inter. Cong. App. Chem., 1912, 22, 13—27).—An allotropic change is 
not necessarily a sudden transformation of one modification into 
another, since there is always the possibility that one or both forms 
may have a certain solubility in the other, and in such cases the 
transformation in part takes place continuously. 

Determinations of the dilatation of silver iodide from —180° 
to +200° have shown that the transformation point of this sub- 
stance at about + 147° affords an illustration of this fact. At low 
temperatures the dilatation is positive, but at 0° or the ordinary 
temperature it is negative. The dilatation must be ascribed to a 
solubility of the regular modification, stable above the transition 
point, in the hexagonal modification ; this solubility increases with 
the temperature, and according to the curve of dilatation is probably 
very limited. 

Consideration of the critical transformation point, Ag, of iron 
at about 890°, and of the lower more undecided transformation 
range, As, shows that the transformation at 890° is of the same 
type as that of silver iodide. According to this view, the so-called 
B-iron is really a-iron (stable at low temperatures), containing in 
solution a limited amount of y-iron, increasing with the temperature 
(stable at temperatures above 890°). This conception greatly 
simplifies certain questions relating to the metallography of iron. 
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For example, the three most probable theories for the constitution 
of martensite when regarded from this point of view become 
identical. E. G. 


Cootractive Volume- and Surface-Energy and Thermal 
Condition of Matter. Petr. P. von Weimarn (KXolloid. Zeitsch., 
1913, 13, 16 —19).—A theoretical paper in which the author advances 
the view that the thermal condition of a substance is dependent on 
its dispersity. In considering the thermal condition of a solid 
substance, three surfaces have to be considered: (1) The outside 
surface, which bounds the substance from the surrounding objects ; 
(2) the inner surface of contact of the crystalline particles; and 


(3) the inner pulsating surface of the crystalline particles. 
J. F. 8. 


Thermal Properties of Carbonic Acid at Low Temperatures. 
C. Frewen JENKIN and D. R. Pye (Phil. Trans., 1913, A, 213, 
67—117).—The thermal properties of carbon dioxide, liquid and 
gaseous, have been determined over the temperature range —50° 
to +20°. The thermal quantities determined include: latent heat, 
total heat of the liquid, specific heat of the gas, dilation and 
elasticity of the liquid, and the Joule-Thomson effect for the liquid. 
From the experimental quantities, the specific volume and density 
of the saturated vapour and the specific heat of the liquid at 
constant pressure have been calculated. The pressure-temperature 
curve for the saturated vapour, and the entropy-temperature curve 
for the range +20° to —50° have been constructed. The following 
values of the specific heat of the gas have been obtained over the 
temperature ranges indicated, the former temperature being that 
at the commencement of the experiment, and the latter at the 
end of the experiment: —30°4° to +7°8°, 0°22; —22°4° to +8°6°, 
0°25; —13°0° to +11°2°, 0°275; —1°9° to +9°1°, 0°32; +8°3° to 
19°5°, 0°41; 14°9° to 25°6°, 0°435; 20°4° to 30°5°, 0°495; 24°6° to 
35°49, 0°55. The latent heat has a value 81°2 at —53°4°, which 
decreases to 36°56 at +20°05°. The specific heat of the liquid at 
constant pressure has the value 0°47 at —50°, and 0°68 at + 20°. 
The value of the Joule-Thomson temperature change alters its 
sign at about —30°, being negative from 10° to —30°, and 
becoming positive at this point. J. F. 8. 


Capacity for Heat of Metals at Different Temperatures. 
Ernest H. Grirritas and Ezer Grirritus (Proc. Roy. Soc., 1913, 
A, 88, 549—560 *)—The authors have determined the specific heats 
of copper, aluminium, iron, zinc, silver, cadmium, tin, and lead at 
temperatures from 0° to 100°. The experiments were carried out 
with large quantities of the metals (1—3 kilos.), and the tem- 
perature differences never amounted to more than 14°. The 
temperature readings were made by means of platinum resistance 
thermometers. The specific heat of the metals examined at 0° 
bear the relationship to their atomic weights represented by 
S=4°804 x a-9%, in which S represents the specific heat, and a the 


* and Phil. Trans., 1918, A, 218, 119—185. 
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atomic weight. By extrapolation the authors deduce that the 
atomic heat of the metals at alsolute zero has a mean value of 
4°813. J. F.8. 


New Method of Measuring the Pressure of Corrosive Gases 
at Constant Volume. Gerorce 8. Forpes and Lestiz Brices 
Coomss (Highth Inter. Cong. App. Chem., 1912, 22, 79—85).—The 
determination of the pressure of corrosive gases at constant volume 
and high temperatures presents considerable difficulty, and the 
methods described hitherto are not satisfactory. Apparatus has 
therefore been devised which can be readily constructed. The 
pressure gauge is outside the oven, and is easily manipulated, and 
does not require calibration. 

The apparatus consists of a glass bulb of about 250 c.c. capacity 
which has a small closed tube at the bottom and a tube at the 
top which carries a side-tube bent so as to emerge from the electric 
oven in which the bulb is heated. The tube, after leaving the oven, 
is bent horizontally and wound closely with fine nichrome ribbon 
to a point a little beyond the second of two depressions it bears. 
The first of these depressions is filled before the determination with 
a mixture of powdered fused lead and silver chlorides in molecular 
proportions. This mixture melts at about 350°. The tube is 
constricted at a point a little beyond the second depression, and 
the volume of the further portion is reduced by the introduction 
of a piece of glass rod. A piece of vacuum tubing connects the 
end of the tube with a section of thermometer tubing, and contains 
a smooth glass bead, which acts as an airtight seal unless the 
tubing is pinched at this point. By this means any rapid flow of 
air in either direction is prevented. At the end of the thermometer 
tubing where it is joined to the manometer is a fine capillary, 
which can be broken and re-sealed in order to admit air or to 
expel it from this part of the apparatus. The manometer is 
provided with a flexible tube, which enables the open arm to be 
raised or lowered at will to adjust the pressure. 

If the pressure of the vapour of a liquid, such as phosphoryl 
chloride, or of a solid, such as iodine, is to be measured, a weighed 
quantity is sealed in a capsule of glass tubing provided with a very 
fine, closed capillary, and this capsule is inserted into the small 
closed tube at the bottom of the bulb. The bulb is then rendered 
nearly vacuous, and the upper end of the tube at the top of the 
bulb is sealed off.. The mixed chlorides in the depression in the 
horizontal tube are fused by means of a small flame, and the tube 
is inclined by raising the bulb. The liquid flows towards the second 
depression, and forms a drop about 1 cm. long. A current just 
sufficient to keep it fused is passed through the nichrome ribbon. 
The drop readily responds to pressure changes of 0°1—0°2 mm. in 
the manometer, and thus enables the pressure in the bulb to be 
equated exactly to that in the manometer. The capsule is broken 
by means of gentle shaking at a temperature at which its vapour 
pressure does not exceed the pressure of the residual air in the 
bulb. 
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If a gas is to be investigated, it is admitted slowly into the 
yacuous bulb through a well-ground stopcock, and the drop is kept 
stationary in the tube by forcing in the requisite amount of air 
through the vacuum tubing. 

The mode of calculating the results is explained, and experiments 


are described which demonstrate the practicability of the method. 
E. G. 


Vapour Pressure of Zinc Amalgams. Jorn H. HinpEBRranp 
(Eighth Inter. Cong. App. Chem., 1912, 22, 147—156).—A study of 
the vapour pressure of amalgams has been undertaken with the 
object of testing the vapour pressure law on solutions differing 
widely in physicel nature from the organic mixtures to which it 
has hitherto been applied, and also of investigating the general 
roblem of metal compounds from a new point of view. 

The results of some measurements of the vapour pressure of zinc 
amalgams are recorded. The values of the relative vapour pressures, 
P, of the amalgam and, Po, of mercury are plotted against V/V +1, 
where V represents the number of mols. of mercury per mol. of 
zinc. If the amalgams were perfect solutions and obeyed the law 
P/P,=N/N +1, the curve should be a straight line, and the values 
V/N+1 and P/P, should agree. The results show, however, that 
the pressures are considerably higher than they should be for a 
simple solution. This divergence is explained by assuming that the 
solute is associated to some extent, and hence the number of mols. 
of zinc is less than is assumed in the simple formula. If the zinc 
was partly associated thus, 2Zn=Zng, and a represents the number 
of mols. of Zn, formed from 1 mol. of Zn, there would remain 
1-2a mols. of Zn, and the total number of mols. present in the 
mixture would be V¥+1—a. The values of V/N +1 —a, calculated 
from the law of mass action, agree closely with the observed values 
of P/P,, and thus indicate that the assumptions involved are 
correct. The extent of the association at various concentrations has 
been calculated, and it is shown that if zinc could exist in the 
liquid state at 300°, it would be associated to Zn, to an extent 
of two-thirds. E. G. 


Vapour, Pressures of Some Concentrated Zinc Chloride 
Solutions. Aan W. C. Menzigs and Henrix Bovine (Highih Inter. 
Cong. App. Chem., 1912, 22, 219—220).—Determinations of the 
vapour pressures of zinc chloride solutions have given the following 
results, expressed in mm. of mercury at 0°: 60% solution, 4°4 at 
14°64°, 8-1 at 24°64°, and 10°8 at 29°60°; 65% solution, 2°5 at 
14°64°, 5°0 at 24°64°, and 6°9 at 29°60°; 70% solution, 1°4 at 14°64°, 
2°9 at 24°64°, and 4°1 at 29°60°. E. G. 


The Rate of Evaporation of Liquids. Pau. pz Hgen (J. Chim. 
phys, 1913, 11, 205—213. Compare Jablezyriski and Przemyski, 
A., 1912, ii, 908).—In the author’s measurements (1891) a stream 
of gas was allowed to impinge normally on the surface of a liquid, 
and the rate of evaporation was proportional to the product of the 
vapour tension and the internal friction of the gas. In Jablezynski 
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and Przemyski’s recent experiments, the stream of gas was prac. 
tically tangential to the surface of the liquid. Under these con. 
ditions a stationary saturated gaseous diffusion layer is formed, and 
the laws of evaporation are profoundly modified. Thus the relative 
rates of evaporation of water in hydrogen and in air are opposite 
in the two kinds of experiment. 

Both normal and tangential gas streams were employed by the 
author in 1891, and Jablezynski and Przemyski’s results are in 
better accord with the laws then established the more nearly their 
experimental conditions approximate to his. R. J. C.. 


Thermal Analysis. Francesco Onivari (Chem. Zentr., 1913, i, 
2001; from Rendiconté Soc. Chim. Jtal., 1911, 5).—Rudolfi (A,, 
1909, 1, 536) found no halt points in certain binary mixtures of 
organic compounds, and inferred partial isomorphism. Such points 
are now shown to exist in some of his cases. In the case of the 
system m-dinitrobenzene-naphthalene, an equimolecular compound 
exists which is strongly dissociated in the fused mass. A mathe 
matical consideration is elaborated for the existence of compounds 
in the liquid phase which cannot be separated in the solid state. 

E. F. A. 


Heat of Formation of the Oxides and Sulphides of Iron, 
Zinc, and Cadmium. Heat of Combination of Acidic Oxides 
with Sodium Oxide. IX. Witiram G. Mrixter (Amer. J. Sci, 
1913, [iv], 36, 55—69. Compare A., 1912, ii, 899, and earlier 


abstracts).—The results of this work may be summarised as follows: 
Fe+O=FeO + 64,300 cal.; 2Fe+30=Fe,0, (faint red) + 192,200 
cal.; 3Fe+4O0=Fe,0, (magnetite) + 265,700 cal.; 3Fe+40=Fe,0, 
(fused) + 265,200 cal.; 2FeO + O=Fe,0, + 63,700 cal.; 2Fe,0;+O0= 
3Fe,0,+ 54,500 cal.; FeO + Fe,0,;=Fe,0, (magnetite) +9200 cal.; 
Fe,0; + zNa,O = Fe,03,2Na,0 + 58,000 cal.; Fe+S=FeS (amorph.) 
+18,800 cal.; FeS (amorph.)+S=FeS, (cryst.)+16,700 cal.; 
Zn+8 (rhombic)=ZnS  (cryst.)+41,300 cal.; CdO+Na,0= 
Na,CdO,+ 6500 cal. (approx.); Cd+O=CdO (amorph.) + 57,000 
cal.; Cd+O=CdO (mostly cryst.) + 63,000 cal.; Cd+8 (rhombic) = 
CdS(eryst. )+ 34,000 cal. 

Ferrous oxide can be obtained free from carbon or iron carbide 
by heating ferrous oxalate in a current of dry nitrogen. The tem- 
perature is gradually raised, until after four hours it is about 520° 
and carbon dioxide has ceased to be evolved. The temperature is 
then raised to 900°, and maintained at this point for an hour. 
The product thus obtained appears to be a mixture of FeO (4 mols.) 
and Fe (1 atom). 

Reddish-brown, amorphous cadmium oxide volatilises or dissociates 
slowly at 900—1000°, but the rate of loss diminishes as the oxide 
becomes denser and crystalline. E. G. 


The Heats of Formation of Some Silicates of Iron and 
Manganese. S. Wo ocpine (Compt. rend., 1913, 157, 121—123).— 
The author has determined the heats of formation of silicates of 
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jron and manganese, starting with pure quartz and ferrous oxide 
and manganous carbonate respectively. The figures he obtained 
for the molecular heats of formation are, for FeO,SiO,, 5905 cals., 
and for MnO,SiO,, 7725 cals., allowance being made in the latter 
case for the heat of dissociation of the manganous carbonate with 
formation of the oxide. W. G. 


Relation Between the Thermal Effect which Accompanies 
the Immersion of Dry, Powdered Substances in Liquid 
Substances and the Aptitude of the Latter to Form 
Associated Molecules. Henry Gauprecnon (Compt. rend., 1913, 
157, 209—211).—The author has determined the amount of heat 
evolved per gram of dry powder on plunging a dried, powdered 
substance into a liquid without action on it. Four powders were 
used, and numerous liquids were examined. From the results the 
liquids arrange themselves in much the same order as from a study 
of the Pictet-Trouton coefficient ZM/7, or the Ramsay-Shields 
coeficient K. The more abnormal the liquid with respect to these 
two laws, the more heat is evolved in the experiment. With normal 
liquids, the thermal effect is practically zero. From the resuits, 
it appears that the thermal effect depends principally (1) on the 
abnormal nature of the liquid; (2) on the area cf the solid surface 
with respect to the weight of the solid, the greater part of the 
thermal effect being attributable to the aggregation or polymerisa- 
tion of the molecules of the liquid at the surface of the solid. 


W. G. 


Characterisation of Flame. Nicontare Tecitu (J. pr. Chem., 
1913, [ii], 88, 189—-192).—-The author criticises the use of the term 
“flameless combustion” in connexion with the surface combustion 
of inflammable gaseous mixtures, and maintains that the combustion 
of the latter is invariably accompanied by the production of flame. 

The invisibility of the flame in the surface combustion of 
inflammable gas mixtures is due to the luminosity of the flame 
being very feeble in comparison with that of the heated surface at 
which the combustion occurs. F. B. 


Two Small Corrections to be Applied to Densities of 
Gases Determined at Geneva. Puiuipre A. Guys (J. Chim. phys., 
1913, 11, 319—326).—Recent measurements of gaseous densities 
at Geneva by the bulb method have shown a variation of less than 
1 in 10,000. In reducing the weighings to vacuum standard at 
sea level in latitude 45° the normal weight of 1 c.c. of air has 
been assumed to be 0°00117 gram, and the gravity constant 980°616, 
and the platinum fractions have been corrected to vacuum standard 
independently of the brass gram weights. The first correction is 
not justified without taking into account the pressure, temperature, 
and humidity of the air at the time of weighing, and as the 
platinum fractions are standardised in air against brass, the whole 
of the weights should be considered as brass in applying vacuum 
corrections. The necessity for vacuum corrections is largely avoided 
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if the uncorrected tare of the bulb under similar meteorological 
conditions is known. 

The most recent determinations of the gravity constant at 
Geneva, made in 1894 by Messerschmitt, gave g=980°600, corre. 
sponding with an error in the previous corrected values of 
16/1,000,000. A table is given of the total correction to be applied 
to various weights of gas on account of these considerations. The 
correction on 1 gram of gas, for instance, is 0°000068 gram, but 
there are other sources of error in bulb measurements which render 
these small corrections to some extent illusory. R. J. C. 


Specific Gravity and Displacement of Some Saline Solutions. 
Joun Y. Bucwanan (Z'rans. Roy. Soc. Edin., 1912, 49, 1—225).—An 
account is given of the determination of the specific gravity of 
solutions of the iodides, bromides, chlorides, nitrates, iodates, 
bromates, and chlorates of potassium, rubidium, and cesium at 
temperatures 15°0°, 19°5°, 23°0°, and 26°0°, the values being 
referred to water at the same temperatures as unit. Determinations 
were also made with solutions of sodium chloride, calcium chloride, 
magnesium chloride, and glucinum chloride. The concentrations 
of the solutions varied from solutions containing 1/1024 of the 
gram-molecular weight in 1000 grams of water to those containing 
9 gram-molecular weights in the same weight of water. In the 
case of the calcium chloride determinations, measurements were 
made with supersaturated solutions. All the determinations of 
solutions containing less than half molecular weight were made 
by specially prepared hydrometers, the more concentrated solutions 
were determined by means of a pyknometer, and for the super- 
saturated solutions the hydrometer was again used. A long 
description of the preparation of the hydrometer and its standard- 
isation is given ; this instrument resembles that used by the author 
on the Challenger Expedition. A description is also given of an 
open hydrometer for use with solutions of high specific gravity. 
The author considers the relationships between the displacement 
increments of analogous salts with change of concentration and 
the specific gravity of salts of nearly the same molecular weight, 
for example, RbCl, KBr, and K(Cl+I)/2, which are generally 
found to be very much alike. The specific gravity of solid 
potassium chloride, bromide and iodide, rubidium chloride, 
bromide and iodide, cesium chloride, bromide and _ iodide, 
potassium chlorate, bromate and iodate, rubidium chlorate, 
bromate and iodate, and cesium chlorate, bromate and iodate are 
also determined. This is effected by weighing the crystals in their 
own saturated mother liquor at the saturation temperature in a 
specific gravity bottle. The following values, compared with water 
at the same temperature, are obtained at temperatures 24°3—22'8°: 
KCl, 1:°951; KBr, 2°679; KI, 3°043; RbCl, 2°706; RbBr, 3210; 
RbI, 3°428; CsCl, 3°982; CsBr, 4°455; CsI, 4°508; KC10,, 2°319; 
KBrO;, 3°219; KIO,, 3°924; RbClO;, 3:176; RbBrO,, 3°681; 
RbIO,, 4°336; CsClO,, 3582; CsBrO,, 4°109; and CsI, 4°849. The 
specific gravities of the solutions are given to six places of decimals, 
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and it is shown that in many cases there is a probable error of only 
one or two units in the sixth place. Finally a series of factors is 
given for converting the values of ,S; to yoS;. In the determination 
of the specific gravity of supersaturated solutions of calcium 
chloride, the values fluctuated a great deal owing to rapid internal 
changes of temperature, from which it is deduced that the solution 
is internally in a state of unrest, which the author compares to the 
state of a gas or liquid at the critical temperature when under a 
pressure greater than the critical pressure. J. F.S. 


Viscosity of Gases at Low Temperatures. I. Hydrogen. 
H. KaMertinecu Onnzs, C. Dorsman, and Sopnus Weezer (Proc. K. Akad. 
Wetensch. Amsterdam, 1913, 15, 1386—1396).—The viscosity of 
hydrogen has been determined by the transpiration method from the 
temperature of solid carbon dioxide down to that of liquid hydrogen. 
The results are calculated on the basis of O. E. Meyer and Knudsen’s 
formula. The results are recorded in a table along with those of 
Markowski and Kopsch (A., 1904, ii, 652). The value of 1 x 10" is 
compared with the value calculated from Sutherland’s formula, 
using the values y)=841'10 and C=83. It is shown that there 
is a very great divergence at the lower temperatures between the 
observed and calculated values, which amounts to more than 100% 
at the temperature of liquid hydrogen. The authors deduce the 
formula »=n(7'/273)°> to represent the relationship between 
viscosity and temperature. This formula is applied to the present 
results and to those of Markowski and Kopsch (Joc. cit.), and gives 
good agreement over the whole range of temperature. J. F. 8. 


Viscosity of Gases at Low Temperatures. II. Helium. 
H. Kamerztineu Onnes and Sopnus WesBeEr (Proc. K. Akad. Wetensch. 
Amsterdam, 1913, 15, 1396—1399. Compare preceding abstract).—The 
viscosity of helium is determined at temperatures from that of 
solid carbon dioxide to that of liquid helium by the transpiration 
method. The values of 1x10’ are given, and diverge widely from 
those calculated by the Sutherland formula. The relationship 
between viscosity and temperature is expressed by the formula 
n/N =(T'/ 2731)", which gives calculated values agreeing over 
the whole temperature range with the experimental values. 


J. F.S. 


Viscosity of Gases at Low Temperatures. III. Comparison 
of the Results Obtained with the Law of Corresponding 
States. H. KamertincuH Onnes and Sopnus Weser (Proc. K. Akad. 
Wetensch. Amsterdam, 1913, 15, 1399—1403. Compare preceding 
abstracts)—A theoretical paper, in which the dependence of 
viscosity on temperature is discussed. The viscosities of two 
mechanically similar systems are shown to give a constant ratio, 
which ‘can be calculated from the expression —4logy//T/M= 
log «—log c, in which M is the molecular weight, o the mean radius 
of a molecule, and ¢ a constant which is the same for all substances. 
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Method of Measuring the Viscosities of Vapours of Volatile 
Liquids, with an Application to Bromine. ALEXANDER (Q, 
Rankine (Proc. Roy. Soc., 1913, A, 88, 575—588).—The author, 
making use of O. E. Meyer’s transpiration formula, has devised a 
method of determining the viscosity of vapours of volatile liquids. 
The apparatus consists of two U-tubes of about 2 mm. internal 
diameter connected at one end to a capillary tube of 0°018 cm. 
diameter and 39 cm. long. One U-tube is filled with the liquid 
under examination, and the apparatus is exhausted and sealed. 
The U-tubes are placed in baths at known temperatures, one to 
evaporate the liquid, and the other to condense it. The capillary 
is placed in a third bath, which represents the experimental tem- 
perature. Experiments were carried out with bromine at tem- 
peratures from 13° to 220°, and the viscosity was determined ; this 
quantity increases with temperature, and has the values in C.G.S. 
units at 12°9°, 1°511 x 10-4; 65°8°, 1°705 x 10-4; 99°8°, 1°885 x 10-4; 
139°8°, 2°079 x 10-4; 179°8°, 2°273 x 10-4; and 220°4°, 2°480 x 10-4, 
The author is able to calculate his values from Sutherland’s 
equation, and with the exception of two values at the lowest 
temperatures, to obtain very good agreement. The values agree 
well with those obtained by the author by another method (A., 
1912, ii, 332). J. F.S. 


Determination of the Viscosity of Caoutchouc Solutions. 
Paiuie Scuiprowitz and H. A. GotpsBroueH (Kolloid. Zeitsch., 1913, 
13, 46—48).—Polemical. The authors criticise changes made in 


their method of viscosity determination by Fol (this vol., ii, 301). 
J. F. S. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalioids. I. L. Bercze.ver (Biochem. Zeitsch., 1913, 53, 215—231). 
—The surface tensions of protein solutions which are sufficiently 
free from salts not to coagulate on heating, diminish strongly on 
boiling. On keeping, however, the surface tension increases again. 
The phenomenon can be explained on the assumption that a change 
in the size of the particles takes place. The surface tension of 
water is diminished by albumoses (Witte’s or Griibler’s peptone). 
These substances diminish the surface tension of a trypsin solution 
less than they do that of distilled water. The surface tension of 
a trypsin-albumose solution is not constant, but progressively 
increases on keeping, at first rapidly, then more slowly. The 
trypsin appears to form an unstable compound with the albumose, 
which is then hydrolysed. Pepsin acts in a manner similar to 
trypsin. During hydrolysis with trypsin and pepsin, the surface 
tension strongly diminishes, the amount of diminution running 
parallel with the amount of albumose formed. S. B.S. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. III. L. Berczenzter and L. CsAxt (Biochem. Zeitsch., 
1913, 58, 238—255).—The authors confirm generally the results of 
Traube, who has shown that the addition of small quantities of 
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alkali to solutions of salts of alkaloids diminishes the surface 
tensions of the solutions, increasing at the same time the toxicities. 
With the aggregation of the alkaloid in colloidal solution, which 
takes place on keeping, and more rapidly on warming than in the 
cold, the surface tensions again increase, whilst the toxicity 
dizainishes. The alkaloids of the morphine series are an exception 
to this rule, as this is probably due to the chemical constitution of 
the substance, which has some relation to the surface-tension effects. 
A similar effect to the majority of alkaloids is observed when 
salicylic acid is separated from its salts by means of acids. 
This, again, is probably due to the existence of the free acid in 
colloidal solution. The adsorption of alkaloids by various 
adsorbents from alkaline solutions was also studied. By adsorption 
of the colloidal substance, the surface tension of the solutions was 


increased. S. B. 8. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. II. L. Brrczevier (Biochem. Zeitsch., 1913, 53, 
232—237).—Pure caseinogen has no marked action on the surface 
tension of water. On boiling, however, the surface tension of water 
is diminished, and apparently a certain amount of hydrolysis takes 
place. If the caseinogen is dissolved in acids or alkalis, the surface 
tension of water is diminished considerably; the stronger the acid 
or alkali, the greater being the amount of diminution. 8. B. 8S. 


Adsorption in Solutions, and the Chemical Processes 
Brought About Thereby. Adsorption in Aqueous Solutions 
of Potassium Dichromate and Potassium Chromate by Animal 
Charcoal. Taprusz Oryna (Kolloid, Zeitsch., 1913, 13, 9—14. 
Compare A., 1912, ii, 1145).—It is shown that potassium dichromate 
is strongly absorbed by animal charcoal, and that the absorption 
consists mainly in the absorption of H,Cr,O,, which is probably 
converted into chromic hydroxide by reaction with the charcoal. 
It is found that after shaking for five minutes the Cr,O,” con- 
centration has decreased by 17'99%, and the K’ concentration by 
32%. The adsorption is much increased by the presence of 
0'1N-hydrochloric acid, and in this process chromic ions - are 
found in the solution. Sodium hydroxide retards the adsorption, 
and when the concentration 0°3V is reached entirely prevents it. 
This is attributed to the conversion of the dichromate into 
chromate, which, the author shows, is not adsorbed at all. 


J. ¥. G. 


Negative Adsorption. Taprusz Oryne (Kolloid. Zeitsch., 1913, 
18, 14—16. Compare preceding abstract).—It is shown that on 
shaking potassium dichromate containing 0°3NaOH with purified 
animal charcoal, an increase in the concentration amounting to 
65% occurs. This increase is independent of the time of shaking, 
and is uninfluenced by the addition of 1°2—0°15 molar sodium 
hydroxide, but more dilute solutions cause a positive adsorption. 
The amount of negative adsorption increased in proportion to the 
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amount of charcoal used. The change is explained by the assump. 
tion that there is an increased water concentration on the surface 


layer. J. F.S. 


Colloidal Constituents of Clay. Paut Rontanp (Kolloid. Zeitsch,, 
1913, 13, 62—63).—The author advances evidence to show that 
the absorption of organic colouring matters is dependent on their 
structure. Those dyes derived from azo- or diazo-compounds are 
but slightly adsorbed by alumina. Thus it is shown that to absorb 
0°003 gram of the following dyes, different quantities of alumina 
are required. Aniline-blue, victoria-blue, violet, and diamond-green 
require 5 grams; orange and vesuvine, 10 grams; and metanil-yellow, 
30 grams. The yellow dye substance contained in the wash water 
of the sulphite cellulose manufacture is not absorbed at all. 


J. F. 8. 


Kinetic Theory of Osmotic Pressure. Gustav JAceR (Ann. 
Physik, 1913, [iv], 41, 854—865).—The author has deduced fiom 
the analogy between a gaseous mixture of a compressed gas con- 
taining a small quantity of a second gas, and a solution, a kinetic 
theory of osmotic pressure, and from this developed mathematically 
the usual expressions for osmotic pressure and lowering of the 
freezing point of solutions. J. F.S. 


The Strenuous Period in the Development of the Theories 
of Solution. Svanre Arruenius (Chem. Weekblad, 1913, 10, 
584—599).—An interesting autobiographical sketch, including an 
account of the evolution of the ionic theory, and of the criticism 
it evoked. A. J. W. 


Classification of the Colloids. Ricnarp Zsiamonpy (Highth Inter. 
Cong. App. Chem., 1912, 22, 263—274).—The various ways which 
have been proposed for classifying the colloids are reviewed, and 
a new scheme is put forward based on the behaviour of the colloid 
soiutions on evaporation to dryness. The colloids are divided into 
(1) “resoluble” colloids, which, on evaporation of their solutions, 
yield a residue completely soluble in the dispersion medium, and 
(2) “irresoluble” colloids, which furnish a partly or completely 
insoluble residue owing to the occurrence of irreversible changes 
of state during the drying process. The first class is subdivided 
into (a) those which require the application of heat for the pre- 
paration of solutions, such as gelatin, starches, agar-agar, and many 
soaps, and (5) those which de not require to be heated, such as 
dextrin, gum arabic, Paal’s colloidal metals, Graham’s tungstic 
and molybdic acids, molybdenum-blue, and albumin. The 
irresoluble colloids are also of two kinds: (a) those which during 
drying yield pulverulent precipitates which are no longer peptisable, 
including pure metal colloids, certain sulphides, and salts, such 
as silver bromide and chloride, and (6) those which suffer an 
irreversible transformation on drying, and give peptisable jellies, 
such as stannic acid, silicic acid, and ferric oxide. 

The classification of dispersed systems is also discussed. E. G. 
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Influence of Surface-active Substances on the Stability of 
Suspensoids. Hueco R. Kruyt (Proc. K. Akad. Wetensch. Amsterdam, 
1913, 15, 1344—1349).—The influence of isoamyl alcohol, isobutyl 
alcohol, propyl alcohol, and ethyl alcohol on the limitation value 
of the absorption value of arsenic sulphide sols for barium chloride 
is investigated. The sol is shaken with the organic solvent, and 
then with sufficient barium chloride solution, so that the sol shall 
not be completely coagulated. The concentrations are found to 
increase with increasing concentration of the alcohol, that is, the 
limitation value is increased. The greatest increase is observed 
in the case of isoamyl alcohol, the others being, in decreasing order, 
isobutyl alcohol, propyl alcohol, and ethyl alcohol. This order is 
the same as that in which the substances reduce the surface tension 
of water. Some preliminary experiments with phenol are described 
which comes between isobutyl alcohol and propyl alcohol in its 
action. J. F.S8. 


The Formula Expressing the Reduction in the Value of the 
Quantity bin the Equilibrium Equation with Diminution of 
Volume. Jonannes D, van per Waats (Chem. Weekblad, 1913, 10, 
628—634).—A theoretical paper. A. J. W. 


Equilibria in Ternary Systems. VI. Frans A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 
1298—1312).—A theoretical paper, in which the considerations of 
the previous papers are continued for the complex, solid—gas. The 


various transformations of the system are considered. J. F. 8. 


Equilibria in Ternary Systems. VII. Frans A. H.- 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 
1313—1326. See preceding abstract).—A theoretical paper, in 
which the behaviour of the systems containing two solid phases is 
considered under various changes of external conditions. J. F.S. 


Equilibria in Quaternary Systems. IX. Quaternary 
Systems with Ternary Mixed Crystals with a Gap of 
Miecibility. Nicota Parravano (Gazzetia, 1913, 43, i, 594—608. 
Compare this vol., ii, 571)—A mathematical discussion of this 
subject. R. V. S. 


Intramolecular Transformations. VI. Influence of the 
Solvent on the Equilibrium and the Velocity of Trans- 
formation. Otto DimrotH (Annalen, 1913, 399, 91—119).—The 
author has previously shown, by experiments on the methyl and 
ethyl esters of 5-amino-l-phenyl-1: 2: 3-triazole-4-carboxylic acid 
and their intramolecular transformation products, methyl and 
ethyl 5-anilino-1 : 2: 3-triazole-4-carboxylates, that the displacement 
of the state of equilibrium, which a chemical system experiences 
through the influence of the solvent, is not dependent on any 
physical constant of the solvent, but is related to the solubilities 
of the reacting molecules. This relation is expressed by the 
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equation ¢,/c, = Kl,//,;, where c, and c, are the concentrations of 
the two modifications in the state of equilibrium, 7, and /, are the 
solubilities, and KA is a constant which is independent of the 
nature of the solvent 

In order to verify this important relation and to widen the 
region of its applicability, two other pairs of structural isomerides 
have been examined, namely, methyl 5-hydroxy-1-methyl-1 : 2: 3-tri- 
azole-4-carboxylate and methyl diazomalonmethylamide, and the 
ketonic and enolic modifications of benzoyleamphor. In the former 
pair of isomerides, in methyl alcohol, benzyl alcohol, acetone, ethyl 
acetate, ethyl nitrate, and nitrobenzene at 18°, although ¢,/c, 
(where A denotes the neutral isomeride, methyl diazomalonmethyl- 
amide) varies between 3°27 and 99 and /,//, between 6°29 and 
171°3, the value of XK only varies between 0°52 and 0°68. This 
variation from constancy is attributed to the errors unavoidably 
introduced, partly by the enormously great solubility of the neutral 
isomeride as compared with that of the acidic form, partly by the 
fact that the value cf ¢,/e, at 18° can ouly be obtained by 
extrapolation, the time required to attain equilibrium being thirty 
to forty days even at a temperature as high as 50°. 

Similarly with the two forms of benzoyleamphor at 0° in ether, 
ethyl acetate, ethyl alcohol, methyl alcohol, and acetone,  ¢,/e, 
(where A denotes the enolic modification) varies between 0°852 and 
6°81, 2,/l, between 0°748 and 6°39, and K between 1°06 and 1°15. 
The two varieties of benzoyleamphor are obtained by modifi- 
cations of Forster’s method (T., 1901, 79, 987); the ketonic form 
has m. p. 112° (Forster, 87—-88°), and the enolic form, 90—91° 
(Forster, 39°). 

Since ¢,/c, > /,/l, at 0°, it follows that enolic modification of 
benzoyleamphor is stable in the crystalline state. This is verified 
experimentally by dilatometric method, whereby it is shown that 
the ketonic form changes to the enolic by long keeping. The 
transition temperature at which c,/cg=/,//,, and therefore K=1, 
in other words, the temperature at which both forms can co-exist 
in the crystalline state, cannot be determined experimentally, but 
lies below — 10°. 

The author offers some interesting remarks concerning the 
relations between the solubilities and the constitutions of organic 
substances. These remarks can only be mainly speculations in the 
present state of our knowledge, but the author suggests that the 
solubility is a constitutive property in the sense that it is the 
product of factors each of which corresponds with each of the 
atomic groupings of which the molecule is composed. C. $8. 


System Oxalic Acid, Ammonium Oxalate, and Water at 
30° and 45°. Herman W. Woupstra (LHighth Inter. Cong. App. 
Chem., 1912, 22,°251—257).—Three well-defined ammonium oxalates 
are known, namely, the normal oxalate, C,0,(NH,).,H,O, the 
hydrogen oxalate, CO,H-CO,-NH,,H,O, and the  tetroxalate, 
C,0,H,,CO,H’CO,*NH,,2H,O. The equilibria have been studied 
which occur when mixtures of oxalic acid and ammonium oxalate 
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in different proportions are shaken with water at constant tem- 
eratures. 

The isotherms of the system ammonium oxalate, oxalic acid, and 
water have been determined at 30° and 45°. The solubilities of 
oxalic acid at these temperatures are 12°59 and 21°015 grams 
respectively in 100 grams of solution, and those of normal 
ammonium oxalate are 5°53 and 83 grams respectively in 100 
grams of solution. A saturated solution of normal ammonium 
oxalate deposits the tetroxalate both at 30° and at 45°. Graphical 
determinations of the solubility of the tetroxalate have shown that 
it is soluble to the extent of 7:21 grams in 100 grams of solution 
at 30°, and 11°12 grams at 45°. E. G. 


Applications of the Partition Law. Warner Herz and 
W. Ratumann (Zettsch. Elektrochem., 1913, 19, 552—555).— 
The partition coefficient of bromine, iodine, phenol, and acetone is 
determined between water and a number of aliphatic chlorinated 
hydrocarbons. From the results of the experiments at 25°, 
it is shown that bromine and iodine have normal molecular 
weights in tetrachloroethane, pentachloroethane, trichloroethylene, 
and tetrachloroethylene. Phenol is bimolecular in chloroform, 
tetrachloroethane, pentachloroethane, trichloroethylene, and tetra- 
chloroethylene, and exists as bi- and ter-molecular complexes in 
carbon tetrachloride. Acetone is bimolecular .in carbon tetra- 
chloride and _ tetrachloroethylene, unimolecular in __ trichloro- 
ethylene, and forms complexes with chloroform pentachloroethane 
and tetrachloroethane. J. F. 8. 


Gradual Hydrolysis. II. Car. L. Wacner (Monatsh , 1913, 34, 
931—948. Compare this vol., ii, 200)—The author has examined 
dilute solutions of ferric chloride by means of an ultramicroscope, 
with and without the presence of potassium sulphate. It is shown 
that the gradual, hydrolysis, as followed under the microscope, con- 
firms the hypothesis put forward (Joc. cit.) with regard to the gradual 
increase in the electric conductivity of ferric chloride solutions. 
The ratio between the surface of the colloidal particles at +=0 and 
t=15 is calculated, and this value agrees well with the correspond- 
ing ratio obtained from the electric conductivity. Similar experi- 
ments were carried out with zirconium nitrate, and the results 
obtained were found to be analogous to those obtained for ferric 
chloride. J. F. 8. 


Studies in the Speed of Reduction. Morris Loren (Zighth 
Inter. Cong. App. Chem., 1912, 26, 601—604).—A study has been 
made of the effect of aluminium chloridé on the behaviour of ferric 
chloride towards stannous chloride by a method similar to that 
employed by Noyes (A., 1895, ii, 257; 1897, ii, 17) in his investi- 
gation of the rate of reaction between ferric chloride and stannous 
chloride, and has shown that the rate of reaction between the two 
salts in V/20-concentration is more than doubled when aluminium 
chloride is present in W/20-concentration, whilst in presence of 
V/10-aluminium chloride the rate is quadrupled. Manganous 
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chloride and glucinum chloride in NV /20-concentration also double 
the speed of the reaction, whilst a N/20-quadrivalent thorium 
solution does not cause so great an acceleration. 

When a solution of ceric sulphate is left under ordinary con- 
ditions, it gradually undergoes reduction to the cerous state. The 
rate of reduction is increased by dextrose, but the reaction does 
not follow a logarithmic law, the amount of cerium reduced being 
simply proportional to the time. When lanthanum sulphate or 
thorium sulphate is added to the ceric solutions, they exert an 
unmistakable influence on the rate of reduction by dextrose. 

The variation in the velocity of these reactions seems to be due 
to a specific influence of the metals concerned, and probably 
indicates the formation of complex bases. 


Contributions to the Chemical Kinetics of Enzymes. 
Kixunaé Ikepa (Highth Inter. Cong. App. Chem. 1912, 22, 
157—167).—The exact study of enzyme actions is rendered 
difficult owing to the gradual decay of the enzyme during the 
course of the experiments. Certain problems relating to the decay 
of the enzyme in the presence of the substratum are now discussed 
from a theoretical point of view. The case in which the velocity of 
the destruction of the enzyme is proportional to that of the trans- 
formation of the substratum is considered in detail, and certain 
deductions are made which are confirmed by Yamasaki’s work on 
catalase. 

The problem of the optimum temperature is also dealt with, and 
the relation between this temperature and the temperature- 
coefficient of the decay of the enzyme is elucidated. E. G. 


Catalytic Studies. IV. H’-ion Catalysis and Auto- 
catalysis of the Modified Hydrogen Peroxide—-Thiosulphate 
Reaction. Exim Aset (Monatsh., 1913, 34, 821—881. Compare 
this vol., ii, 399).—It is shown that the reaction between hydrogen 
peroxide and sodium thiosulphate in the presence of molybdic acid 
yields sulphate instead of tetrathionate according to the equation 
4H,0, + 8,0,” —> 280,” +2H°+3H,O. This reaction is accelerated 
by H° ions in proportion to their concentration. The coefficient of 
acceleration is given by 3°5 x10? at 25°, when the units are, time 
in minutes, and weights in gram-equivalents. The velocity of the 
sulphate formation is expressed by the equation —d[{H,0,]/dt= 
(1°5 x 108+ 3°5 x 10*[H*])[MoO,][Na,S8,0,]. Since this reaction itself 
furnishes H* ions, the change becomes autocatalytic. The velocity 
of the reaction in the presence of acetic acid and sodium acetate, 
added to define the H’-ion concentration, is given by the expression: 
—d{H,0,]/dt =dy/dt = {1°5 x 108+ 3°5 x 107k((CH,*CO,H) + 7/4)/ 

a{(CH,*CO,Na) —y/4]}*[MoO,][ (Na.8,0,) —¥/8], 
in which the quantities in round brackets represent initial con- 
centrations, a the degree of dissociation of the acetate, and k the 
dissociation constant of the acetic acid. This equation admits of 
values being calculated which are in close agreement with the 
experimentally determined values. When the conditions of the 
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reaction are so chosen that the formation of both sulphate and 
tetrathionate occur simultaneously, the hydrogen-ion concentration 
is affected by both, the former producing hydrogen ions, and the 
latter removing them. The effect of the tetrathionate formation 
is consequently to retard the autocatalytic action of the hydrogen 
ion, and this can proceed so far as to convert a positive auto- 
catalysis into a negative autocatalysis. With respect to the 
mechanism of the reaction, it is suggested that the catalysis is 
brought about by an oxidation, and that a highly dissociated 
permolybdic acid is produced as an intermediate product. 
J. F.S. 


The Intervention of the Number 7 in the Relationships 
between Atomic Weights. P. Dampier (J. Chim. phys., 1913, 
11, 260—266).—Two types of arithmetical relationship involving 
the number m exist between atomic weights. The first type, 
R,/R,=m/n, where n is an integer, is exemplified in the ratio 
31/(Cl+ Br+I)=3°1417/2, using Stas’s atomic weights. The 
second type is (M+mnm)/(M'+n’r)=a/b, where M and M’ are 
molecular weights, and n, n/, a, b simple integers. An example is 
(HCl + 27) /(NH,—22)=4, which leads to a value 7=3'1416 when 
the Geneva atomic weights are used instead of Stas’s. It is urged 
that the intervention of m in these relationships is significant of 
some general connexion between the elements, but it must be 
assumed that atomic weights vary according as the atoms are 
neutral or ionised. R. J. C. 


The Intervention of the Number 7z in the Relationships 
Between Atomic Weights. Puitirre A. Guye (J. Chim. phys., 
1913, 11, 267—-268).—Such considerations as those put forward by 
Dambier (preceding abstract) and by Nicholson (A., 1912, ii, 35) 
must certainly be taken account of in the study of atomic relation- 


ships. R. J. C. 


Theory of Electrical and Chemical Atomic Forces. ALFRED 
Byk (Ber. Deut. physikal. Ges., 1913, 15, 524—533).—A mathematical 
paper in which the author propounds a theory of the atom in 
which no structural hypotheses are contained. The applications 
of the theory to the physics and chemistry of the atom are 
indicated. The heat of dissdciation of the chemical molecules and 
their cross section are calculated on the theory and compared with 
experimental results. J. F. 8. 


Molecular Compounds as Primary Stages of Chemical 
Reactions. Cart Enoxer (Fighth. Inter. Cong. App. Chem., 1912, 
25, 131—140).—Evidence is adduced in support of the view that 
In many chemical reactions the reacting molecules first unite to 
form molecular compounds. Attention is directed particularly to 
the question of oxidation, and the author’s theory expressed in 
his papers on autoxidation is emphasised, namely, that oxidation 
generally takes place by direct attachment of a molecule of oxygen 
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leading to the formation of a peroxide. This theory is confirmed 
by a series of investigations carried out by the author and his 
co-workers on the oxidation of organic compounds, such as the 
fulvenes and ketens. The course of the reaction in the formation 
of peroxides can be represented by the three following stages: 


; 0 : 
(1) M:O°0O (asymmetrical), (2) M< 6 (symmetrical), and (3) M<}. 


The asymmetrical oxide passes spontaneously, as a rule, into the 
symmetrical form, which is but rarely transformed into the stable 
modification (3). Hydrogen peroxide and ozone are quoted as 
examples of the first form, and barium peroxide and lead peroxide 
as examples of the second and third respectively. The second 
(and first) form corresponds with Schénbein’s “autozonides” and 
the third form with his “ ozonides.” E. G. 


Electron Conception of Valence. III. Oxygen Compounds. 
Joun M. Nerson and K. GrorcE Faik (Zighth Inter. Cong. App. 
Chem., 1912, 6, 212—221. Compare A., 1911], ii, 104, 711).—The 
consideration of the direction of the valencies is extended to oxygen 
compounds. Owing to the pronounced electronegative character of 
oxygen, the problem is simpler than in the case of carbon, for in 
most cases the valencies can be assumed to be directed toward the 
oxygen atom, this having taken up two electrons, either from the 
same atom or two similar or different atoms. Tautomerism is due 
to the replacement of a hydrogen atom and the redistribution of 
the valencies of the other atoms, the oxygen atom always having 
two valencies directed towards it. The isomerism of. the benzo- 
pinacolins should also be regarded as a case of tautomerism, the 
only difference being that a phenyl group migrates. 

In the case of isomeric ketones, however, it is necessary to assume 
that the valencies in the carbonyl group are not both directed 
towards the oxygen atom. The symbol C — O is assigned to the 
more stable form, and C =O to the unstable. 

The tautomeric forms of hydrogen peroxide are represented by 


the formule H—-O-—- 0 —H and S00. The formu 


lation of hydrates is exemplified with nickel chloride as type. 
J.C. W. 


The Conception of Valency as an Electronic Action. 
K. Grorcz Fatk and Joun M. Ne son (J. pr. Chem., 1913, [ii], 88, 
97—128).—The views expressed in this paper have already been 
published (A., 1911, ii, 104, 711, and preceding abstract). F. B. 


Reminiscences of R. W. Bunsen. Wittem A. van Dorp 
(Chem. Weekblad, 1913, 10, 600—603).—An account of the author’s 
personal experiences as a student in the Heidelberg laboratories 
under Bunsen in 1869. A. J. W. 


The Ring Figures in Frozen Gelatin. Huco Rononyi (Biochem. 
Zettsch., 1913, 52, 210—214).—If solutions of gelatin are poured into 
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a test-tube and then poured out again, and the thin layers of the 
solutions adhering to the giass are then frozen by the method 
described by the author, characteristic ring figures are formed, 
which are illustrated in the text. These are similar to Liesegang’s 
figures obtained when silver nitrate is dropped into a film of 
potassium dichromate solution in gelatin. Ostwald’s explanation 
of the Liesegang figures is quoted, and it is assumed that this also 
explains the phenomena with frozen gelatin recorded by the author. 
S. B. S. 


Combined Distillation Apparatus. Lenuarp (Zettsch. angew. 
Chem., 1913, 26, 431).—A piece of apparatus is described which may 
be used for reflux and condensing operations. In the first case, 
the condenser is arranged vertically, and its lower end is attached 
to the flask by means of a short length of tube the ends of which 
form ground-in joints with the condenser tube and a tube sealed 
into the glass stopper of the flask; a tapped funnel is also sealed 
into the stopper. When 
required for distilla- 
tion, the condenser is 
inclined and attached 
to the flask by means 
of a bent tube, the 
ends of which also 
form ground-in joints 
with the flask and 
condenser. W. P. S. 


New Vacuum F'l- 
tering Apparatus for 
Continuous Fil- 
tration. WALTER 
Deckert (Zettech. vA 
= Chem., 1913, 52, dnKih et 
47—548).— The ap- Z Wy ja 
paratus (see Fig. 1) | ee ‘ 
consists of two reser- eos 
voirs @ and J, which SS 
are connected by means 
of a multiple-way stop- 
cock e. Qn the reser- 
voir ais placed the 
funnel 6. The stop- 
cock has three chan- 
nels, of which two, n 
and o, run in an 
oblique direction 
parallel to each other 
(Figs. 2 and 3), whilst 
the third, p, termi- 
nates in an axial tube 
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giving communication with the outer air (Fig. 4). When the stop. 
cock is placed in the position indicated in Fig. 2, the reservoir | is 
exhausted during the filtration in the passage c g h 1; in the position 
in Fig. 3, the vacuum in reservoir / is obtained in the passage 
ce f ¢ l, whilst the filtrate runs through the passage d h I into the 
reservoir 7. On placing the stopcock in the position indicated by 
Fig. 4, the outer air enters through the passage p k / into the lower 
reservoir, from which the liquid may then be run into a vessel 
by opening tap m. The bores in the stopcock are so arranged 
that in order to carry out the required manipulations, the stopcock 
has only to be turned like the hands of a clock; twice in succession 
90°, once 180°. 

The chief advantage of the apparatus is the withdrawal of 
filtrate without disturbing the filtering process. L. pe K. 


Universal Extraction Apparatus, Haun (Chem. Zeit., 1913, 
37, 880).—A modified form of apparatus serving for the extraction 
of solid matters as well as for heavy or light liquids, and requiring 
but little solvent. L. pe K. 


Lecture Experiment. An Apparatus for the Volumetric 
Synthesis of Water. Miran J. Srritar (Chem. Zeit., 1913, 37, 
860).—The author describes a modified Hofmann apparatus for 
demonstrating the volumetric composition of water. It is claimed 
that the apparatus can be filled with mercury by one person without 
assistance, that it is easily obtained free from air, and that a 


comparatively small quantity of mercury (1°5 kilo.) is required to 
fill it. J. F. 8. 


Inorganic Chemistry. 


Review of the Determinations of the Atomic Weight of 
Chlorine. The Atomic Weight of Silver. General Con- 
siderations on the Determination of Atomic Weights. 
Puiuipee A. Guye (J. Chim. phys., 1913, 11, 275—318).—Since the 
international atomic weight of chlorine was fixed at 35°460, 
important determinations by Dixon and Edgar, Gray and Burt, 
Scheuer, Baume and Perrot, and Wourtzel have been described. 

Recent determinations at Harvard of the atomic weight cf 
chlorine by the two classic methods of Stas and Marignac lead to 
a value 35°454 when the atomic weight of silver lies between 107°87 
and 107°88. Nine series of experiments by five different modern 
methods depending on gaseous interactions, such as the syntheses 
of nitrosyl chloride and ammonia, lead to a value Cl=35°461 when 
H=1:'00762 and N=14:008. 

The difference between 35°454 and 35°461 corresponds with the 
presence of 0°02% of bromine in the chlorine, a quantity outside 
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the range of possibility. If the weight of an electron is 0°00054 
atomic units, the difference between gaseous and combined chlorine 
might be as much as 0°003, but as this hypothesis cannot be 
verified, it is more profitable to regard the difference as due to 
experimental error. The modern methods are less circuitous than 
those based on the atomic weight of silver, and on account of the 
reat variety of reactions used and the close agreement between 
different experimenters, the value 35°461 must be admitted to be 
correct. A slight impurity in the silver or the formation of a sub- 
chloride would vitiate the results obtained at Harvard. 

If the atomic weight of chlorine is 35°461, the corresponding 
value for silver, namely, 107°89, must be considered possible. This 
value is arrived at directly from the ratio Ag: Cl (Richards and 
Wells), indirectly from the ratios Na: Cl (Smith) and Ag: NaCl 
(Richards and Wells), and also indirectly from the ratios Cl: Na, 
Na: Br, Br: Ag, and corresponds with any value for chlorine 
between 35°459 and 35°461. Further work is necessary to dispel 
the uncertainty as to the atomic weight of silver. A _ slight 
alteration in the accepted value for silver will lead to a wholesale 
revision of the values for phosphorus, the platinum metals, and 
many other elements. 

The necessity for a concerted international scheme of atomic 


weight research is again urged. R. J. C. 


New Revision of the Atomic Weights of Chlorine and 
Nitrogen. Evucine Wourtzen (J. Chim. Phys., 1913, 11, 214—248). 
Compare Boubnoff and Guye, A., 1911, ii, 599).—The experimental 
conditions necessary for a quantitative synthesis of nitrosyl chloride 
(A., 1912, ii, 934) are described. In Boubnoff and Guye’s product 
an excess of chlorine was present because the temperature employed 
was below the solidifying point of the nitrosyl chloride, and some 
uncombined chlorine remained entrapped in the solid. In the 
author’s experiments an excess of nitric oxide was used, and the 
reaction tube was shaken for fifteen minutes at room temperature 
under pressure to complete the reaction. No chlorine could 
remain uncombined, as nitrosyl chloride is stable up to + 700°, 
and any molecular compound, such as NOCI;, would be relatively 
unstable. When the nitrosyl chloride is solidified, the nitric oxide 
comes out of solution, and may be pumped off at —160* to —135°, 
the vapour pressure of nitrosyl chloride being practically zero 
at that temperature. The nitrosyl chloride was successively re- 
melted, frozen, and exhausted three times to remove the last traces 
of nitric oxide before weighing. The mean atomic weight of 
chlorine was found to be 35°460. 

Five determinations of the atomic weight of nitrogen were made 
by the synthesis of nitrogen peroxide from nitric oxide and oxygen. 
For convenience in weighing, the nitric oxide was dissolved in 
purified peroxide, but in less amount than that required for the 
complete conversion of the latter into trioxide. Excess of oxygen 
was passed in at —15°, and the excess removed by successively 
boiling the product at the temperature of solid carbon dioxide 
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and exhausting at —180°. The atomic weight of nitrogen was 
found to lie between 14°006 and 14°009, the mean value being 
14°0075. 

A method is described for the synthesis of pure nitrosyl chloride 
in quantity embodying the principles used by the author in his 
quantitative experiments. R. J. C. 


Weight of a Normal Litre of Gaseous Chlorine and Silicon 
Tetrafluoride. Determination of the Atomic Weights of 
Chlorine and Fluorine. ADRIEN JAQUEROD and Me.con Tourpaian 
(J. Chim. phys. 1913, 11, 269—274. Compare this vol., ii, 401).— 
Some unpublished determinations by Pellaton giving +143-°9° and 
79°6 atmospheres as the critical constants of chlorine are considered 
to be more trustworthy than the previous estimates by Ladenburg, 
Dewar, and Knietsch, and are utilised in the calculation of the com- 
pressibility of chlorine by comparison with the data for sulphur 
dioxide and ammonia. The atomic weight of chlorine deduced from 
its density as determined by the authors is 35°296 with sulphur 
dioxide and 35°263 with ammonia as basis of comparison. The error 
in these values indicates that the physico-chemical methods are 
inapplicable to chlorine, or that gaseous chlorine is partly 
monatomic. The compressibility of silicon tetrafluoride directly 
adduced from Moissan’s critical data or by comparison with the 
data for oxygen leads to a value 19°09 as the mean atomic weight 
of fluorine. It is suggested that the international atomic weight 


of fluorine, namely, 19°0, is too low. R. J. C. 


The Spontaneous Transformation of Hypochlorites into 
Chlorates and of Hypobromites into Bromates. J. CLarens 
(Compt. rend., 1913, 157, 216—219).—The spontaneous transforma- 
tion of hypochlorites into chlorates takes place through the inter- 
mediate formation of chlorites, but the latter cannot be detected, 
since in strongly alkaline media they disappear progressively 
without affecting the hypochlorite content. In old, commercial 
solutions of hypochlorites almost entirely converted into chlorates, 
chlorites are present in notable quantities. 

The author has made a detailed study of this transformation in 
the case of hypobromites, which are converted into bromates, with 
the intermediate formation of bromites, and has determined the 
amounts of hypobromite and bromite present at different stages 
in the reaction. A theoretical discussion of his results shows that 
the bromate, the ultimate term in the evolution, is produced by the 
oxidation of the bromite exi:ting in the liquid by the unchanged 
hypobromite. . 


Is the Proportion of Oxygen in Air Constant? Ouin F. 
Tower (J. Chim. phys., 1913, 11, 249—259).—Aeccording to Loomis 
(1875), a cold wave, accompanied by a high barometric pressure, 
corresponds with a low proportion of oxygen in the air which has 
descended from high altitudes, whereas Vogler (1882) suggested 
that a high barometer coinciding with a minimum of atmospheric 


INORGANIC CHEMISTRY. 1. 773 


disturbance should lead to a concentration of oxygen at sea level. 
Jolly (1879) supposed that he had detected a diminished pro- 
portion of oxygen in wind blowing from equatorial regions where 
oxidation processes are rapid, and analyses by Hempel (1886) of 
air from Tromsoe, Dresden, and Para seem to support this view. 
More recent work by Durius and Zuntz (1894), Watson (T., 1911, 
99, 1460), and Benedict (Carnegie Inst. Report, 166) indicate, 
however, that such small variations as occur in the proportion of 
oxygen are not traceable to meteorological conditions. The mean 
percentage of oxygen (20°952) found by Benedict from 1909 to 
1912 corresponds very closely with the mean percentage (20°955) 
found by Morley in 1881. R. J. C. 


Reaction Between Ozone and Hydrogen Peroxide. Victor 
Rorumunn (Zighth snter. Cong. App. Chem., 1912, 26, 611—615).— 
The estimation of ozone in presence of hydrogen peroxide can be 
effected iodometrically if potassium bromide is added to the weakly 
acid mixture before treating it with potassium iodide. 

A study of the reaction between ozone and hydrogen peroxide 
in V/100-sulphuric acid solution has shown that when the peroxide 
is present in very large excess of the ozone (about 30: 1), approxi- 
mately equal numbers of mols. of the two substances are decom- 
posed, but if more dilute peroxide is used, much more ozone is 
decomposed than peroxide. In alkaline solutions, however, the 
reaction takes place much more rapidly, and in the presence of 


excess of hydrogen peroxide, approximately equal numbers of mols. 
of the two substances suffer decomposition. These observations 
indicate that the reaction with the peroxide is accompanied by a 
spontaneous decomposition of the ozone, which is greatly accelerated 
by the presence of the peroxide. E. G. 


Sulphuric Acid and its Anhydride. Henri Griran (Compt. rend., 
1913, 157, 221—223. Compare Pickering, T., 1890, 57, 338).— 
The author has confirmed Pickering’s work on the solidification 
points of mixtures of sulphuric acid and water, and has completed 
his curve in the region between 68 and 76% H,SO,, at which stage 
crystallisation is difficult to produce. The curve at this portion 
presents a maximum corresponding with the hydrate H,SO,,2H,O. 
To complete the curve, the author has studied mixtures of sulphuric 
acid and its anhydride, the curve showing only one maximum 
at 35° corresponding with pyrosulphuric acid. The last portion 
of the curve confirms the existence of the a- and f-modifications 
of sulphuric anhydride. W. G. 


Preparation of Telluric Acid and a Test for Associated 
Tellurous Acid. Puxuiip E. Brownine and H. D. Minnia (Amer. J. 
cu., 1913, [iv], 36, 72—73).—The methods usually adopted for the 
preparation of telluric acid are not altogether satisfactory. Pure 
telluric acid can, however, be obtained by the following process. 
Powdered amorphous tellurium is suspended in water, and chlorine 
1S passed into the mixture. About an hour after the tellurium 

VOL. C1V. 1. 51 


ABSTRACTS OF CHEMICAL PAPERS. 


has dissolved, a portion of the solution is rendered alkaline, and 
afterwards acidified with acetic acid. If the solution remains 
clear, the tellusium has been oxidised completely to telluric acid. 
Experiments heve shown that this test is capable of detecting 
1 mg. of tellurous acid in presence of 0°1—0°2 gram of telluric 
acid in a volume of 5 c.c. When it is found that oxidation is 
complete, the solution is evaporated to a small volume, tested to 
ensure that reduction has not taken place, and again treated with 
chlorine if necessary. Acetone or alcohol is now added to the 
concentrated solution, and telluric acid is obtained as a crystalline 
precipitate. E. G. 


Constitution of Carbon. O1To DimrotH and _ Berrunoip 
Kerkovius (Annalen, 1913, 399, 120—123).—By boiling wood 
charcoal with nitric acid, D 1°5, the authors have obtained, in- 
addition to mellitic acid, a yellow, amorphous, very hygroscopic 
product, which has a strongly acid reaction, develops a_ black 
coloration with alkalis, dissolves easily in alcohol and ether, and 
by distillation of the barium salts, produced from it, with an excess 
cf barium oxide yields benzene, naphthalene, and fluorene. Had 
fluorenone been obtained, there could be little doubt that this 
ring system was produced during the distillation. The production 
of fluorene itself, however, indicates that the yellow mass contains 
a carboxylic acid derived from fluorene, and, therefore, that the 
molecule of carbon contains C,-rings as well as benzene rings. 


The research is being continued and extended to include graphitic 
acid. C. S$. 


A Remarkable Condition for the Attack of Quartz by Gaseous 
Hydrogen Fluoride. Armand GavutTiER and Pavnt CLausMmann 
(Compt. rend., 1913, 15'7, 176—179. Compare A., 1912, ii, 806).— 
The attack of gaseous hydrogen fluoride on a polished surface of 
quartz is dependent on the inclination of the surface to the axis 
of the crystal from which it was cleaved. Quartz cut parallel to 
the axis and the facets at the point of a crystal corresponding with 
the inverse rhombohedron are moderately attacked, whilst a surface 
cut perpendicularly to the axis or the facets corresponding with 
the direct rhombohedron are hardly marked. The attack on a 
polished surface of previously melted quartz is much more vigorous, 
but even this is only about one-tenth of the action on glass. 


W. G. 


Density and Atomic Weight of Helium. Wuitnetm HEvseE 
(Ber. Deut. physikal. Ges., 1913, 15, 518—523).—The atomic weight 
of helium has been determined from density determinations. The 
gas was purified by the usual method, and weighed against a glass 
counterpoise of about the same weight and volume as the vessel 
containing the gas. The weight of a normal litre of helium, as a 
mean of seven experiments, is found to be 0°17856 +0°00008 gram, 
from which the atomic weight is calculated as 4:002. J. F.S. 
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Nomenclature of the Complex Salts of Mineral Chemistry. 
Gzeorces Urpatn (Lighth Inter. Cong. App. Chem. 1912, 25, 
177—183).—Considerations are advanced which serve to justify the 
system of nomenclature of complex salts proposed by the French 
Commission of Nomenclature for Mineral Chemistry, in which 
carnallite, for example, is regarded as a _ double salt, 
MgCl,,KC1,6H,O, and potassium platinocyanide as a perfect com- 
plex salt, K,{Pt(CN),]. E. G. 


The Solubility Scheme KClI,MgCl,,H,O (Carnallite Scheme), 
at 50°. Junannes Unie (Centr. Min., 1913, 417—422).—A 
saturated solution in contact with solid potassium chloride and 
carnallite at 50° contains per 1000 mol. H,O, 79°5 mol. MgCl, 
and 14°9 mol. KCl; and when in contact with solid magnesium 
chloride hexahydrate and carnallite the solution contains 111°9 mol. 
MgCl, and 1°2 mol. KCl. Interpolating these values between 
van't Hoff’s corresponding values for 25° and 83°, a slight error 


is noted in his values at 25°, for which a correction is made. 
L. J. S. 


The System Sodium Sulphate, Manganous Sulphate, and 
Water at 35° Frans A. H. Scureinemakers and D, J. VAN 
Proomse (Proc. K. Akad. Wetensch. Amsterdam, 1913, 15, 1326—1328), 
—It is shown that at equilibrium at 35° four solid phases are to be 
found: anhydrous sodium sulphate, MnSO,,H,O, 9MnSO,,10Na,.S80O,, 
and MnSO,,3Na,SO,. The authors are unable to detect the presence 
of the double salts, NagSO,,MnSO,,2H,O and Na,SO,,MnSO,,4H,0, 
which have been previously described, whilst the double salts found 
have not been previously observed. It is thought that the two 
previously described salts are metastable under the conditions of 
the present experiments. J. F.S. 


Hardening of Gypsum. Pau Ronianp (Kollvid. Zeiisch., 1913, 
13, 61—62).—The author indicates that the hardening of burnt 
calcium sulphate with water is a colloidal process. The same 
applies to cadmium sulphate, copper sulphate, ferrous sulphate, 
and magnesium sulphate, which have been similarly treated. It is 
shown that only those sulphates harden, which in the crystallised 
condition contain several molecules of water of crystallisation. It 
is also pointed out that a strict division between crystal and 
colloidal water cannot be maintained. J. F.S. 


Borates. System Ca0-B,0,-H,O at 30° III. Umberto 
Sporat (Atti R. Accad. Lincei, 1913, |v], 22, i, 798—801. Compare 
this vol., ii, 700).—In this paper the author discusses the results 
published in the two preceding papers on this system. The borates 
stable in contact with water at 30° are those containing the con- 
stituents in the proportions 1: 1:6 and 2: 3: 9. R. V. 8. 


Marls of Umbria. Dante Bacnitii (Gazzetta, 1913, 43, i, 
529—537).—The marls of Pontecentesimo (of which some analyses 
51—2 
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are given) are suitable for the preparation of both rapid and slow 
setting cements, the properties of which have been investigated by 
the author. R. V. S.- 


Action of Nitrogen on Strontium Carbide. Samuen A. Tucker 
and Y. T. Yano (Highth Inter, Cong. App. Chem., 1912, 21, 
121—126).—Tucker and Moody (A., 1911, ii, 883) have investigated 
the action of nitrogen on lithium carbide. A similar-study has now 
been made with strontium carbide. The results of the experiments 
show that when strontium carbide is heated at 1000—1200° under 
atmospheric pressure, it absorbs nitrogen with formation of cyanide, 
cyanamide, and a little dicyanodiamide. E. G. 


Fusion of Carbonates under Carbon Dioxide Pressure. II. 
Henprik Enno Borke (Chem. Zentr., 1913, i, 1909—1910; from Mitt 
Naturforsch. Ges. Halle, 3, 1—12. Compare A., 1912, ii, 760).— 
The three modifications of Barium Carbonate.—In addition to the 
reversible transformation of barium carbonate at 811° (compare 
A., 1906, ii, 753), there is a second transformation at 982°, accom. 
panied by a very small heat change. The same transition point is 
observed on heating a polished plate of witherite. 8-Barium 
carbonate is probably hexagonal, and a-barium carbonate regular 
in crystalline form. The presence of isomorphous calcium carbonate 
lowers the transition point at 811°. Neither the B- nor the a-form 
could be prepared at the ordinary temperature. The m. p. of 


barium carbonate is about 1740°. The following series of changes 
811 
are established : y-BaCO, (witherite, rhombic-pseudo-hexagonal) = 
982° 1740 
B-BaCO, (hexagonal) — a-BaCO, (regular) — melts. 

System Barium Carbonate—Calcium Carbonate.—The experiments 
were made under a high pressure of carbon dioxide to prevent 
dissociation. The diagram corresponds with the formation of iso- 
dimorphous mixed crystals with a eutectic at 1139° containing 
52°5 molecules % of calcium carbonate. There is no indication of 
the formation of a monoclinic compound, such as barytocalcite 
(BaCO,;,CaCO,). The conversions CaCO, — a-CaCO, and B-BaCO, 
= aBaCO, were only very vaguely indicated. The conversion of 
B-BaCO, into witherite in presence of calcium carbonate was clearly 
evident to about 70% of barium carbonate, and showed a depression 
of 150°. 

The molecular volumes of the fusions were determined pykno- 
metrically in toluene, and plotted in a diagram. Those for mixtures 
containing 0—65% of barium carbonate lay on a straight line 
extending from the calcspar to the witherite points. Accordingly, 
the unstable rhombohedric bariuri1 carbonate has a molecular 
volume 46°3, D=4°26. The molecular volumes of mixtures with 
25—30% of calcium carbonate lay on the line joining aragonite 
and witherite, that is, much lower; they correspond with the 
rhombic alstonite, which is only stable up to about 30 molecules % 
of calcium carbonate, and is then replaced by trigonal baryto- 
calcite. 


INORGANIC CHEMISTRY. ii. 777 


Strontium carbonate shows a transition point at 929° on heating, 
and 920° on cooling. a-Strontium carbonate is hexagonal. Pure 
strontium carbonate has m. p. 1497°. E. F. A. 


Corrosion of Lead by Calcium Hydroxide. Witnetm VAUBEL 
(Zeitsch. angew. Chem., 1913, 26, 423—4124. Compare A., 1912, ii, 
1172; this vol., ii, 706)—The author shows that the corrosion 
of lead by calcium hydroxide is due to the presence of 
hydrated calcium peroxide in the hydroxide. The formation of the 
peroxide is attributed to the presence of iron. The reaction is 
expressed by the following equations: (a) 2FeO0+O,=Fe,0,; 
(b) Fe,0,+Ca(OH),=Fe,0,+CaO(OH),.; (ce) CaO(OH),.+Pb= 
PbO +Ca(OH),. A further reaction is also supposed to take place, 
indicated by the equation: Pb+0O,+Ca(OH),=PbO+Ca0(OH),. 

J. F.S. 


The Action of Water on the Carbides of the Rare Harths. 
A. Damiens (Compt. rend., 1913, 157, 214—216. Compare this vol., 
ii, 700).—Varied results having been obtained by previous workers, 
the author has made a detailed study of the action of water on 
the carbides of the metals of the cerium group. The results show 
that in no case is methane produced, but that the principal gaseous 
products are members of the acetylene series, including acetylene, 
allylene, and higher homologues, together with small proportions of 
ethylene and ethane and their homologues. Some hydrogen is also 
obtained, and the production of ethylene and ethane probably 
arises from direct hydrogenation of the acetylene. In every case 
the metal was left in the form of its hydrated sesquioxide. The 
cerous hydroxide so obtained was white, and remained white even 
after desiccation out of contact of air. It rapidly absorbed oxygen 
to give ceric hydroxide. W. G. 


Bakiog of Clays. Paut Bragsco (Compt. rend., 1913, 157, 
123—-125).—Clays, when mixed in the form of a paste, air-dried, 
and then subjected to heat, first dilate until a certain temperature 
is reached, when they cease to dilate, and begin to contract. The 
author has determined for a number of clays the temperatures at 
which contraction begins. Up to 1000°, mica, similarly treated, 
shows no sign of contraction, and when mixed with clays it raises 
the temperature at which contraction commences. W. G. 


Crystallisation of Steel. II. Frperrico Grovirrr and N. Boyer 
(Atti R. Accad. Sci. Torino, 1913, 48, 827—835. Compare ibid., 
609)—From the microscopic examination of steels tempered at 
various temperatures, the authors find that the production of a 
reticulate structure in hypoeutectic steels is not due to the 
crystallisation of ferrite at the periphery of the primary mixed 
crystals, but to the fact that the first crystals of ferrite formed 
act as “germs of crystallisation” for those subsequently produced 
as crystallisation proceeds. R. V. 8. 
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Influence of Intercrystalline Cohesion on the Mechanica] 
Properties of Metals. Jonn ©. W. Humrrey (Jron Steel Inst. 
Carnegie Mem., 1913, 5, 86-—-99. Compare Rosenhain and Ewen, 
this vol., ii, 119). —Microscopical observations are adduced to shen 
that the intercrystalline junctions in iron and steel offer a great 
resistance to plastic deformation. When two neighbouring erystals 
have similar orientation, slipping along gliding-planes is readily 
transmitted. The crystals of metals are “to be regarded as enclosed 
in a hard, continuous skin, highly elastic, but incapable of plastic 
deformation. The skin would appear to be of more than molecular 
thickness. The hypothesis is applied to explain the behaviour of 
overstrained metals. C. H. D. 


A Thermometrically Recognisable Tempering of ‘Quenched 
Steel at 100°. Hermann Scuorrky (Ferrum, 1913, 10, 274—275), 
—When a sensitive thermometer is inserted into a hole drilled in 
a mass of hardened steel weighing about 50 grams, heated by means 
of a steam-bath, on approaching 100° the temperature of the steel 
rises suddenly, and then slowly falls. The effect is measured by 
making a parallel experiment with annealed steel, in which there 
is no such development of heat. The rise amounts to about 0°4°, 
and increases slightly with the temperature of quenching. It 
increases with the carbon content up to 1'22%, when the rise 1 
0°55°, and then falls. If interrupted before the development of 
heat is complete, and again heated, a second smaller rise of tem- 


perature is observed. A visible change of microscopic structure 
is not produced. C. H. D. 


Specific Heat of Cold-worked Metals. C. CHappreLnt and Max 
Levin (Ferrum, 1913, 10, 271—273).—Experiments have been made 
with steel containing respectively 0°07, 0°11 and 0°52% C, and with 
two tin bronzes containing about 6% of carbon. The materials are 
subjected to different degrees of cold working, and are also annealed 
in a vacuum. The specific heat is not found to vary more than the 
average experimental error, although on the whole the cold-worked 
specimens have a slightly higher specific heat. The density of the 
cold-worked specimens is about 0°3% less than that of the annealed 
metals. C. H. D. 


Specific Resistance and Hardness of Nickel-Cobalt Alloys. 
Rupotr Rvuer and Krosuxe Kaneko (Ferrum, 1913, 10, 257—260).— 
Cast alloys of nickel and cobalt, twice melted in porcelain tubes, 
are used, and are turned to 7°45 mm. diameter and 5 cm. long. 
The fall of potential with a current of from 25 to 50 amperes is 
measured in a paraffin-bath at 18°. The specific resistance of 
nickel rises rapidly with addition of cobalt, reaches a maximum 
at 20% Co, and then falls in a linear manner. 

The hardness, determined by Brinell’s ball test, is almost constant 
from 10 to 60% Co, rises sharply at 70% Co, and afterwards passes 
through a maximum at 90% Co. The discontinuity at 70% Co is 
also observed in the micrographic structure and the magnetic 
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properties (A., 1912, ii, 1059). Annealing at 1150° is necessary in 


order to equalise the hardness of the alloys in different portions. 
C. H. D. 


Autoxidation of Chromous Salts. Jxran Piccarp (Ber., 1913, 
46, 2477—-2486).—Chromous salts on autoxidation in neutral or 
acid solution give rise to the formation of chromic acid as well as 
chromic salts. Intermediate products are formed having very 
marked oxidising powers, which, contrary to the usual opinion, are 
stable for a measurable period. These compounds can be titrated 
separately. 

Oxide No. 1, Cr(OH),°O-O-Cr(OH), (?%), which is very easily 
decomposed, acts on potassium iodide in almost neutral solution. It 
decomposes rapidly into an extremely labile oxide, 1b, which, in 
the absence of potassium iodide, forms chromic acid, but which, in 
its presence, is reduced more rapidly than it can form chromic 
acid. The rate of decomposition into oxide 1b, Cr(OH),O, is 


unimolecular. 
Oxide No. 2, Cr(0H),<?. is reduced by potassium iodide in 


weak acid solution within two minutes. The formule ascribed to 
these oxides are purely hypothetical. E. F. A. 


Thoromolybdates. Giuseppe A. Barpierti (Atti R. Accad. Lince?, 
1913, [v], 22, i, 781—786).—Normal ammonium thoromolybdate, 
(NH,)sTh(Mo,0,),,8H,O, is obtained as a white precipitate when 
10 grams of anhydrous thorium sulphate, dissolved in 200 c.c. of 
water, are added to 250 c.c. of a 30% solution of ammonium hepta- 
molybdate. A solution of the thoromolybdate is almost completely 
precipitated by silver nitrate in presence of nitric acid, and the 
amount of silver nitrate required corresponds with 7°7 atoms Ag 
per molecule. The sodiwm salt, NagTh(Mo,O,),,15H,O, crystallises 
in needles and behaves similarly. 

Ammonium hydrogen thoromolybdate, 

(NH,),H,Th(Mo,0,),,11H,0, 
is prepared by adding a concentrated solution of an ammonium 
salt to a nitric acid or hydrochloric acid solution of the above- 
described ammonium thoromolybdate. It is precipitated by silver 
nitrate. The corresponding sodiwm salt,’ Na,H,Th(Mo,O,),.,17H,0, 
behaves similarly. 

Silver thoromolybdate, AggTh(Mo,0,),, is a white powder. 

These salts do not give a precipitate with oxalic acid in the cold, 
but, on boiling, thorium oxalate is slowly deposited. The existence 
of these thoromolybdates is a point of similarity between thorium 
and the earlier members of group IV. The formule assigned to 
them (based on the views of Miolati [A., 1908, ii, 595]) are in good 
agreement with their properties. R. V. 8. 


An Allotropic Modification of Bismuth. Ernst Conen and 
A. L. Ta. Mogsvetp (Chem. Weekblad, 1913, 10, 656—658).— 
Bismuth exists in two enantiotropic modifications, the transition 
temperature being 75°/760 mm. The transformation of the form 
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stable below this temperature (a) into the other modification (8) 

is accompanied by considerable increase in volume. The B-variety 

can exist in the metastable condition below the transition point. 
A. J. W. 


Precipitation of Gold by Manganous Salts. A. D. Brokaw 
(J. Ind. Eng. Chem., 1913, 5, 560—561)—When gold chloride 
solutions of varying concentrations are mixed with manganous 
chloride solutions (from V/0°5 to saturation), no reaction could be 
detected even after prolonged boiling. When, however, a very 
small amount of alkali is added to the cold mixture, manganese 
dioxide and gold are at once precipitated. The same result, is 
obtained when a crystal of calcium carbonate is added to the 
mixture; there is a slight effervescence, and after a few hours the 
crystal is covered with manganese dioxide containing flakes of gold. 

Amorphous manganous carbonate reacts at once with gold 
chloride with production of the dark brown hydrated dioxide. 
Crystallised manganous carbonate acts slowly, but after a day 
becomes coated with the dark brown hydrated oxide and flakes of 
gold. N. H. J. M. 


A Convenient Arrangement for Reduction with Colloidal 
Platinum or Palladium. Orro Srark (Ber., 1913, 46, 2335—2336). 
—In order to avoid the common danger of the introduction of 
mercury from the gas burette and the intrusion of air in experi- 
ments requiring the measurement of the absorbed volume of gas, 
the author uses, to contain the liquid for reduction, a glass holder 
provided with two taps and a tap funnel. At the commencement 
of an experiment, after the introduction of the solution to be 
reduced, hydrogen is passed through the vessel, passing on through 
the other tap and the attached india-rubber tubing to the empty 
gas burette, finally reaching the open atmosphere through the 
empty mercury reservoir. When all the air has been displaced, 
mercury is run into the reservoir and so into the graduated gas 
burette, whilst at the same time the tap by which the hydrogen 
entered is closed. The colloidal solution of platinum or palladium 
is subsequently introduced through the tap funnel, the mercury 
reservoir attached to the gas burette being lowered for the purpose. 

D. F. T. 


Osmium. ALEXANDER GutBiErR (Chem. Zeit., 1913, 3'7. 857 — 859).— 
The author, in working up a quantity of osmium residues which 
contained quantities of organic substances, finds that the metal is 
not converted into the chloride when treated with chlorine, and 
in consequence the purification of the metal could not be effected 
in the usual way by means of the insoluble ammonium osmichloride. 
The following method has been evolved for the recovery of the 
metal from such residues. The dried residues are placed in 
porcelain boats in a hard glass tube, heated, and a current of 
oxygen is passed over; this burns away all carbonaceous matter, 
and the osmium is converted into the tetroxide, which distils over 
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into a series of U-tubes containing various reducing agents. As 
reducing agents, the author employs alcohol in slightly alkaline 
solution, ammoniaca! alcohol containing ammonium chloride and 
an alcoholic solution of hydrazine hydrate. The reduced solution 
is evaporated to dryness on the water-bath, and then converted 
into the metal by heating in hydrogen and allowing to cool in 
carbon dioxide. The author shows that by this process it is possible 
to recover 2°83 grams of osmium from an artificially prepared 
mixture containing 3°0 grams of osmium. J.F.S 


Mineralogical Chemistry. 


Mineralogical-Chemical Investigation of Marcasite, 
Pyrites, and Magnetic Pyrites. Ericu Arpeirer (Chem. Zentr., 
1913, i, 1933—1934; from Jahresber. Schles. Ges. Vaterlind. Kultur, 
1913. Compare Beutell, A., 1911, ii, 485, 728, 1094 ; 1912, ii, 652).— 
Pyrites has the composition (FeS,),, and the formula ste Ss, 


The constitution of the isomorphic cobalt-glance is accordingly 


CoS 
7 Mis 


_Nas. That of marcasitc is probably either Fe<8" S>Fe 


Co: Ss 
or sg? wo Marcasite is converted into pyrites between 400° 


and 500° Magnetic pyrites does not correspond with any definite 
chemical formula. That devived from meteorites approximately 
corresponds with FeS; probably the excess of sulphur has been 
lost during the heating of the meteorite. Magnetic pyrites is 
regarded as a solid solution of FeS with a higher iron sulphide, 
probably one of low density. Lower sulphides are not present, 
and the supposition that dissolved sulphur is present is highly 
improbable. KE. F. A. 


Chromite Segregations in the Platiniferous Dunites of the 
Urals. Louis Duparc and Santraco PiNa DE Rusies (Bull. Soe. 
franc. Min., 1913, 36, 20—25. Compare this vol., ii, 714).— 
Irregular patches of granular chromite intermixed with some 
olivine occur in the dunites (olivine-rocks) of the Urals. The 
following analyses are of materials from different localities: 


TiO, SiO. Cr,0, AlOs FeO. MgO. CaO. Total. 
0°24 0°82 53°60 9°68 23°20 12°26 0°34 100°14 
0°24 0°90 53°19 9°63 21°16 14°33 0°27 99°72 
0°40 0°82 5267 10°56 23°37 12:23 0-24 100-29 

— 183 35°38 857 4261 1004 — 98-93 
1:14 0°98 ~=— 8810 -14°78 = 3799 8-73-0238 «96-95 
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Deducting olivine, these analyses are re-calculated as follows: 


MgAl.0O,. MyCr,0, FeCr,O,. Fe¥e,0,. 

I. 13°82 35°95 38°95 12°12 

II. 13°83 45°69 27°50 13°94 

INI. 15°12 32°66 41°57 11°44 

IV. 12°62 21°25 31°09 37°64 

V. 22°40 1°48 51°24 26°73 
These analyses, taken in conjunction with those of the platinum 
ores from the same districts (A., 1911, ii, 733), suggest that chromite 
rich in the FeFe,O0, molecule is accompanied by platinum ores rich 

in osmium. L. J. S. 


Minerals from the Federated Malay States. (ANon.) (Bull, 
Imp. Inst., 1913, 11, 243—248).—Several samples of tin-bearing sands 
and concentrates containing cassiterite, monazite, wolframite, 
ilmenite, etc., are briefly described, and partial analyses given. An 
analysis is also given of an impure manganese ore, containing 


MnO,, 46°2; MnO, 11°45%. i. 2. & 


Minerals from the Pegmatites of Madagascar. Louis Duparc, 
R. Sasot, and Max Wunper (Bull. Soc. frang. Min., 1913, 36 
5—17).—The minerals descr‘bed occur in pegmatite near 
Ambatofotsikely, north-west of Antsirabe. Fine large crystals of 
monazite have D 5°2735, and on analysis gave the results under I. 
Columbite is found as crystals of various habits and groupings, 
and also as large, crystalline masses weighing several kilograms; 
D 5°2726; analysis II. A radioactive mineral occurring in some 
abundance is referred (by reason of its composition, analysis III) 
to Lacroix’s ampangabeite (A., 1912, ii, 567). It is resinous and 
reddish, but brownish-yellow on the exterior ; D 3°3484 to 3°9236 in 
different specimens. The indistinct, rounded crystals are often 
intimately associated with columbite, and they are possibly pseudo- 
morphous. The radioactivity of this mineral is about half that 
of pitchblende. The monazite and columbite are also slightly 
radioactive : 

SiO, TiM. ZO. ThOs. U,Os. Ch. Ta,O;. Ce,0y. 
L* 267 nil. 0°11 11°23 _ — 0°24 26°95 
IL.f¢ 0°40 1°50 — — 2°02 63°77 11°33 — 
cn ee 
III. 1°75 2°10 — 1°30 12°50 50°60 5°75 


(La, Di),O;. (Y,Er),0;. Al,O,. Fe,0, MnO. CaO. Ign. Total. 
I.* 32°60 0°30 0°15 0°60 nil. trace 0°56 10151 
I+ — _ trace _ 8°79 -- a= 99°64 
IIIl.g§ 2°10 1°35 1°20 7°20 «6153 1°88 11°55 101:06 


* Also P,O;, 25°90. + Also FeO, 11°38; SnO,, 0°45. 
§ Also SnO,+ WOs;, 0°30 ; Cerium oxide as CeO,, 5°75. 
L. J. 8. 


Potassium-salt Deposits of Wittelsheim, Upper Eleass. 
RotF von Gérery (Zsch. Min. Mitt, 1912, [te, 1913], 31, 
339—468).—A detailed description is given of the extensive deposits 
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of potassium salts recently discovered by boring in the Oligocene 
beds at depths of about 650 metres near Wittelsheim, north-west 
of Miihlhausen. Several analyses are given of mixed salts rich 
in sylvite, carnallite, etc., and of the associated anhydrite and 
dolomite rocks. L. J.S. 


Identity of the So-called Ihleite from Elba with Copiapite. 
Ernesto Manassx (Jahrb. Min., 1913, i, Ref. 386—388 ; from Proc. 
verb. Soc. Toscana Sct. Nat., 1911, 20, 65—76).—A sulphur-yellow 
finely crystalline to powdery mineral, occurring together with other 
decomposition-products of pyrites and marcasite, has been described 
as ihleite by Gérgey in 1907. A re-examination of this material 
proves its identity with the Chilean copiapite. The optical charac- 
ters of the minute rhombic plates suggest orthorhombic, rather than 
monoclinic, symmetry. Analysis I of material from Vigneria, and 
II from Capo d’Arco. Deducting considerable amounts of admixed 
melanterite and alunogen, these analyses correspond with the 
copiapite formula, Fe,S,0,,,16H,O. The impure, powdery mineral 
thus resembles the ‘‘misy” from the Harz: 


SO,. Fe,0,;. Al,O,;. FeO. MgO. H,O.  Insol. Total. 
I. 38°87 21°91 4°15 0°94 trace 33°33 0°61 99°81 
I. 38°37 26°10 _ trace 4°06 = 30°68 071 99°92 


L. J. S. 


I 


Cuspidine from the Inclusions in the Peperino of the Monti 
Albani. F. Sreccra Srarrappa (Atti 2. Accad. Lincei, 1913, [v], 22, 
i, 871—875).—The cuspidine occurs in metamorphosed limestone 
near Ariccia, in the form of crystals having D 2°95, a: b: c= 
0°7243: 1: 1°9342, B 89°22’. RB. ¥. &. 


Epidesmine, a New Mineral. Vosricu Rosick¥ and STanisLaus 
J, Taueutt (Centr. Min., 1913, 422—426).—This new mineral forms 
together with orthoclase a crystalline crust on large crystals of 
calcite from the Gelbe Birke mine at Schwarzenberg, in the Saxon 
Erzgebirge. The minute, water-clear crystals are orthorhombic 
with a prismatic habit. There are pinacoidal cleavages (100) and 
(010). D 2°16 and ny, 1°498 are both very low. The acute 
negative bisectrix coincides with the vertical axis, and the optic 
axial plane is parallel to (100); y—ay,0°015. The mineral is 
decomposed by dilute hydrocl.loric acid with separation of sandy- 
gelatinous silica. The following analysis gives, after de- 
ducting a small amount of admixed orthoclase, the formula 
3(Ca,Nao,K,)AI1,SigO,,,20H,O, identical with that of stilbite. The 
microchemical colour reactions given by epidesmine are also the 
same as for stilbite: 


Si0,. Al,0, CaO. MgO. K,O. Na.O. H,O. Insol. ‘otal. D"™, 
56°66 16°00 7°58 0°06 0°67 0°88 18°69 0°44 10098 2°152 


The orthorhombic epidesmine and the monoclinic stilbite (Germ. 
desmin) are thus dimorphous. A similar case of dimorphism 
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amongst the zeolites is afforded by epistilbite and heulandite (Germ. 
stilbit). These being alteration products of the felspars, it is 
possible that their dimorphism bears some relation to the dimorphism 
of the latter (orthoclase-microcline and albite-barbierite). 

L. J. §. 


Montmorillonite from Bordes, Vienne, France. L. Azima 
(Bull. Soc. frang. Min, 1913, 36, 111—113).—The material forms 
a bed one metre in thickness in gravel, and consists of the following 
varieties: I, clear rose montmorillonite; II, greyish-white stear- 
gillite; III, ochre-yellow common clay. These gave the following 
results on material dried at 100°: 


SiO,. Al,0,. Fe,0;. CoO,Mn0O,NiO. MgO. CaO. K,O. Na,O. H,O. Total. 

I. 59°57 22°83 1:07 traces 3°82 2°21 — — 10°46 99°96 
II. 58°82 23°62 0°99 — 3°92 2°07 — — 10°56 99°98 
III. 59°00 18°62 11°39 -— 1°04 1°04 2°38 0°13 6°45 100°05 


Only fractional percentages of silica are soluble in alkalis. The 
formula is probably H,A1,Si,O,.,»H,O. L. J. S. 


Minerals [Chrysocolla] from the Belgian Congo. Henri 
ButteEenBacu (Ann. Soc. géol. Belg., Publications relatives aw Congo Belge, 
1913, 31—70).—Descriptions are given of a number of mineral 
species from this region. Chrysocolla occurs in the Etoile du Congo 
and several other mines in Katanga. It forms bright blue 
mamillated masses, interlaminated with malachite. Under the 
microscope, it shows a finely fibrous structure, with the fibres nearly 
perpendicular to the surfaces of crystallisation; the material is 
optically uniaxial and positive, and has a mean refractive index 
of 1:39. D 2°400—2°417. Analyses correspond with CuSiO,,2H,0O: 


CuO. SiO, HO. _ Insol. (CoO,Ca0,Al,0,). Total. 
44°05 33°61 19°06 3°28 100:00 
43°11 33°41 19°95 3°53 100-00 


In a vacuum over sulphuric acid, the material loses 60°4% of its 
water, this being reabsorbed in a moist atmosphere; at 98°, 63°4%; 
at 255°, 85°4%; and it is completely dehydrated at 310°. 

It has been suggested that chrysocolla is only a hydrated form 
of dioptase (CuSiO;,H,O, which also is optically uniaxial and 
positive), or that it consists of dioptase mixed with other substances. 
The two minerals are, however, shown to be quite distinct by their 
difference in density and refractive index, and by their behaviour 
when heated (dioptase loses no water at 100°, and only 5% of the 
total water at 255°). L. J. 8. 


The Matted-Fibrous Asbestos of Bohemia and Moravia. 
Avex, E. Fersmann (Jahrb. Min., 1913, i, Ref. 381—382; from Abdi. 
bihm. Akad., 1912, No. 15).—In connexion with his work on 
palygorskite (A., 1998, ii, 603), the author has examined minerals 
of a similar nature from several localities in Bohemia and Moravia. 
These are referred to zillerite (tremolite- or actinolite-asbestos), 
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zermattite (serpentine-cork), Sh: geno (1A+1B, where 
A=parasepiolite, H,Mg.Si,0,,, B = paramontmorillonite, 
H,Al,Sis0}4,2H,O0), A-pilolite (3A+1B), and __parasepiolite. 
Analyses are given of the following: I, 8-palygorskite from 
Dobesovic, Mies, Bohemia. II and III, ferruginous B-pilolite from 
Kuttenberg, Bohemia, occurring as a coating on calcite crystals in 
crevices in serpentine; IV, ditto from Piibram ; V, B-palygorskite 
trom Obran, Briinn, Moravia : 
H,O H,O 
Si0,. Al,O,. Fe,03. FeO. MnO. MgO. CaO.below 110°. above 110°. Total. 

. 51°42 13°08 2°74 0°51 — 9°30 1°16 7°65 14°36 100°22 

. 56°04 trace 10°95 0°14 0°61 17°22 — 8°43 6°60 99°99 

. 54°68 1°83 9 0°67 trace 14°98 10°24 7°92 99°99 

. 50°66 1°87 9 1°45 1°03 19°65 - 8°08 7°64 100°00 


', 54°17 13°56 ; — 9°55 0° 9°58 11°87 99°36 
L. J. 8. 


Dehydration of Micas. Apert Brun (Bull. Soc. frang. Min., 
1913, 36, 44—45).—The dehydration of powdered mica commences 
in a vacuum at 98° and proceeds regularly; at 360° one-quarter of 
. the water is lost in the case of white micas, and four-ninths with 
black micas. Plates of mica are completely dehydrated when 
heated for half an hour at 830°, or for ten to twelve days at 
510—540°. The material suffers no change in its optical properties, 
but, owing to the liberation of gas between the lamella, the plates 
become opaque (this can, however, be avoided by heating in a 
vacuum under certain conditions). All the micas when heated give 
off carbon dioxide, hydrocarbons, hydrogen, and nitrogen. The 
quantity of hydrogen liberated depends on the rate of heating, less 
being obtained when the material is heated very slowly. The 
water is regarded as existing in the micas in a state of solid 
solution. L. J. 8. 


Spectrographic Study of Some French Mineral Waters. 
Jacques Barpet (Compt. rend., 1913, 15'7, 224—226).—The author 
has examined spectrographically the dry residues from some fifty- 
four French mineral waters, with a view to furnish conclusive 
proof of the presence of some of the elements reported as present 
only in minute traces. In some cases he has proved the presence 
of metals not already noted, examples being gallium and germanium. 


W. G. 


Analytical Chemistry. 


Application of Dialysis for Quantitative Estimations. 
A. GoLopETz (Zettsch. physiol. Chem., 1913, 86, 315—321).—A form of 
Soxhlet apparatus is described and figured, in which the liquid 
contained in a dialyser is placed in the Soxhlet tube surrounded 
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by distilled water, which passes into the receiver below, where it 
is boiled and condensed so as to flow back to the dialyser. In the 
case of easily decomposable substances the boiling can be done in 
a vacuum at a temperature of 40°. A concentrated solution of 
the material which dialyses is thus obtained in the receiver, and 
can be analysed. E. F. A. 


A New Indicator. Ferrencz Aron (Chem. Zentr., 1913, ii, 381; 
from Pharm. Post, 1913, 46, 521—522).—Di-o-hydroxydistyryl ketone, 
CO(CH:CH-C,H,°OH),, is turned pale yellow by acids, and orange- 
red by alkali, the transformation being very sharp. The indicator 
is applicable for use with strong and weak acids and strong alkali, 
but not with ammonia. Three to four drops of a 1% solution 
suffice for 100 c.c. of liquid. E. F. A. 


Sodium Thiosulphate Solutions. CHartes H. Hampsuire and 
W. R. Pratt (Pharm. J., 1913, 91, 142—143).—The strength of V/2- 
and NV /10-sodium thiosulphate solutions remained unchanged when 
the solutions were kept for eight months under varying conditions 
as to exposure to light and the colour of the bottles in which they 
were stored. In certain cases small quantities of sulphur separated, 
but the decomposition was not of such a degree as to affect the 
titre of the solutions. W. P.S. 


Mercuric Oxide as a Standard for Volumetric Analysis. 
LeopoLp RosenTHALer and A. ABELMANN (Pharm. J., 1913, 91, 
144—145).—The use of pure mercuric oxide is recommended for 
standardising volumetric solutions of acids, alkalis, iodine, 
potassium permanganate, ete. W. P.S. 


Estimation of Chlorine in Natural Waters. Joszr Titimans 
and O. HEuUBLEIN (Chem. Zeit., 1913, 3'7, 901—903).—The conclusions 
arrived at are as follows: The amount of potassium chromate 
added as indicator when titrating with silver nitrate is generally 
too small; 1 c.c. of a 10% solution should be added to 100 c.c. of 
the sample. Water containing less than 7°5 mg. of chlorine per 
litre should first be suitably concentrated. Waters containing a 
deposit of ferric hydroxide should be cleared by means of a little 
zine oxide; dissolved manganese does not interfere. Acid effluents 
should be neutralised by means of a slight excess of magnesium 
oxide or sodium hydrogen carbonate; a blank titration experiment 
is recommended. Coloured waters may be bleached in acid solution 
by means of permanganate; the liquid is then neutralised as 
directed, and filtered. Amounts not exceeding 100 mg. per litre 
of peptone, phenol, soap, albumin, or urea do not interfere with the 
titration. L. pe K. 


New Form of Apparatus for the Estimation of Dissolved 
Oxygen in Water. Groraez A. Sopgr (Highth Inter. Cony. App. Chem., 
1912, 26, 265—266).—The apparatus described permits of the 
addition of reagents to the water without exposing it to the air. 
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It consists of a bottle of about 500 c.c. capacity, with a long, 
funnel-shaped lip. A stopper, which is convex at the bottom, fits 
into the neck, and allows about 15 c.c. of liquid to stand in the 
funnel. The capacity of the bottle is determined with the stopper 
in its place. The estimation of dissolved oxygen is carried out in 
the following manner. The bottle is filled with the water up to 
the funnel, and the stopper is inserted. The excess of water in 
the funnel is poured off. The stopper is removed, and 6 c.c. of a 
standard solution, containing 48 grams of ferrous sulphate and 
5 ec. of concentrated sulphuric acid per litre, are delivered by 
a pipette to the bottom of the bottle. The stopper is replaced, 
and the water which rises in the funnel is poured off. Five c.c. of 
sodium carbonate solution (200 grams per litre) are then poured 
into the funnel, and the stopper is raised sufficiently to allow the 
solution to sink through the water to the bottom of the bottle. 
The stopper is re-inserted, the water in the funnel poured off, and 
the bottle is shaken until all the oxygen has been absorbed. 
Sulphuric acid (10 c.c. of a 50% solution) is now poured into the 
funnel, and the stopper raised sufficiently to permit it to diffuse 
through the liquid. The contents of the bottle are poured into a 
flask and titrated with a solution of potassium permanganate, each 
c.c. of which is equivalent to 1 c.c. of oxygen. 

If the water contains much organic matter or sodium chloride, 
a blank experiment must be made, and the difference between the 
amount of permanganate required by the blank and that used 
in the actual analysis represents the quantity of dissolved oxygen 
present. E. G. 


Practical Field Method for the Estimation of Dissolved 
Oxygen in Water. Georce A. Soper and Payn B. Parsons (Zighth 
Inter. Cong. App. Chem., 1912, 26, 267—269. Compare Soper, 
preceding abstract)—The sample of water is collected in a 
separating funnel of 350 c.c, capacity after it has been filled and 
emptied several times by means of a special device described in the 
original. Solutions of ferrous sulphate and sodium carbonate are 
delivered by means of a pipette to the bottom of the funnel, which 
is then stoppered and shaken well. Sulphuric acid is now intro- 
duced through the stem of the funnel, the stopcock being opened 
for this purpose. The funnel is shaken and left for about five 
minutes, and the contents are then transferred to a flask and 
titrated with potassium permanganate. A blank experiment is 
now carried out by filling the separating funnel as before, adding 
sulphuric acid, shaking, and then adding the same volume of 
ferrous sulphate solution as in the previous experiment. The 
presence of the sulphuric acid prevents the dissolved oxygen from 
reacting with the ferrous salt. The funnel is shaken again, and 
the contents poured into a flask and titrated with the permanganate 
solution. The difference between the results of the two titrations 
gives the amount of ferrous salt oxidised by the dissolved oxygen. 
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Estimation of Oxygen in Iron and Steel. Joszpn A. Pickarp 
(Zron Steel Inst. Carnegie Mem., 1913, 5, 70—85)—An improved 
hydrogen reduction method is described. The steel is placed in a 
nickel boat (previously ignited in hydrogen) contained in a silica 
tube closed at one end. This tube is provided with a glass extension 
carrying a T-piece. Hydrogen, generated from zinc and sulphuric 
acid containing ferrous sulphate, and purified by passing through 
potassium hydroxide, calcium chloride, and phosphoric oxide, is 
used for filling. About 20 grams of drillings are weighed and 
placed in the tube, a small unweighed boat containing phosphoric 
oxide being placed in the cool part of the tube, which is then 
exhausted. After a few minutes, hydrogen is admitted up to 
atmospheric pressure, the cap is removed, and a weighed boat 
containing phosphoric oxide is substituted for the other. The tube 
is washed out with hydrogen, and after admitting hydrogen up 
to one-half or two-thirds atmospheric pressure, an electric furnace, 
previously heated to 1000°, is slipped over the tube, and allowed 
to remain for forty-five minutes. After cooling, the boat is 
weighed. The correction for moisture introduced during the 
changing of boats is made by means of a blank, or by estimating 
the moisture in the air directly, the latter method being quicker. 
Carbon oxides and ferric oxide are completely reduced. Manganous 
oxide is not reduced when alone, but is apparently reduced when 
present in a steel. Slag is not reduced. C. H. D. 


The Employment of Methyl-orange as Indicator for the 
Titration of Free Sulphuric Acid in Solutions of Copper 
Sulphate. ALrrep WocrRinz (Chem. Zeit., 1913, 37, 869).—Copper 
may be estimated in fresh copper-plating baths by titrating, in one 
sample, the total sulphuric acic after precipitation with hydrogen 
sulphide, and the free sulphuric acid in another portion. Methyl- 
orange may be employed for the latter purpose, sufficient being 
added to give such a reddish-violet colour that the colour of the 
copper ions is masked. At the neutral point the tint changes to 
light yellowish- or rush-green, but care must be taken to shake the 


liquid so that any precipitated copper hydroxide is redissolved. 
J. C. W. 


Detection of Small Quantities of Selenious Acid. Jun. MEYER 
and J. JANNEK (Zeitsch. anal. Chem., 1913, 52, 534—538).—To 1 c.c. 
of the solution containing selenium dioxide is added 0°1 gram of 
sodium hyposulphite (Na,S,O,), and any free acid already present 
or formed by oxidation is neutralised with a few granules of 
sodium carbonate. The least traces of selenium present cause a 
red coloration due to colloidal selenium. 

The reagent may be used for the detection of selenium in com- 
mercial sulphuric acid. In the absence of selenium, the precipitate 
consists of white colloidal sulphur, which is, however, yellow should 
selenium be present. Aqueous solutions, if too dilute for the test to 
show (limit 1: 20,000), may be suitably concentrated; sulphuric 
acid, however, on concentration, loses its selenium content. 


li, 789 


ANALYTICAL CHEMISTRY. 


The Schultz petroleum test for the presence of selenium in 
sulphuric acid (formation of a dark brown colour) was found to 


be trustworthy. L. ve K. 


A Study of the Lassaigné Reaction. S. P. MUuLLIKEN and 
CO, L. Gasriet (Highth Inter. Cong. App. Chem., 1912, 6, 208—211).— 
The authors perform the Lassaigné test by dropping the substance, 
in compressed pellets, into a red-hot iron test-tube containing 
0°25 gram of sodium. It is often advantageous to make the pellets 
with naphthalene or sugar, and positive results have even been 
obtained by moistening pellets of naphthalene with a dilute solution 
of the substance. The amount of nitrogen fixed as cyanide was 
determined for several substances. Diazo-compounds give no 

J. C. W. 


cyanide. 


Estimation of Ammonia and Nitrogen. Knusiaucn (Zettsch. 
angew. Chem., 1913, 26, 425—431).—Convenient forms of apparatus 
are described for the estimation of ammonia and total nitrogen in 
such substances as spent oxide and other gas-works products. In 
the estimation of total nitrogen, the addition of mercury in the 
digestion with sulphuric acid must be omitted when the substances 
under examination contain thiocyanates, ferrocyanides, and double 
cyanides. It is recommended that, in this case, the substances 
should be treated with sulphuric acid, allowed to remain for five 
minutes, then heated gently for twenty minutes, and finally boiled 
for ten minutes. A quantity of 0°25 gram of mercury or 0°05 gram 
of cupric oxide is now added, and the mixture is boiled for one 
hour. The addition of mercury at this point does not matter, as 
the preliminary treatment with sulphuric acid decomposes the 
substances mentioned. In the subsequent distillation of the 
ammonia, the mercury ammonium compounds must be decomposed 
by the addition of a sulphide or of zinc dust, but in the latter case 
a definite excess of alkali must be present. WW. F. &. 


Estimation of Ammonia and Trimethylamine. KoLoman 
Bupat (Zeitsch. physiol. Chem., 1913, 86, 107—121).—The aqueous 
solution of the hydrochlorides is mixed with an excess of form- 
aldehyde (neutralised with 10 c.c. of phenolphthalein), and titrated, 
in presence of phenolphthalein, until a slight coloration is produced. 
The amount of ammonia is then calculated. The solution is now 
considerably diluted, made strongly acid with concentrated hydro- 
chloric acid, and boiled down to one-third. When cold, it is trans- 
ferred to a Kjeldahl flask, distilled with alkali into standard acid, 


and titrated as usual. The result gives the nitrogen as tertiary 
amine. N. H. J. M. 


Detection of Very Small Quantities of Nitric Acid in 
Waters. S. Rornenrusser (Chem. Zeit., 1913, 3'7,897).—One gram 
of diphenylamine is dissolved in 100 c.c. of pure (contact) sulphuric 
acid, of which 1 c.c. is then introduced into a stoppered glass 
cylinder. One drop of fuming hydrochloric acid is added, and 
VOL CIV. il, 52 
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then pure sulphuric acid up to 100 cc. After shaking, 20 c.c. of 
the mixture -are placed in a beaker, and 10 c.c. of the sample of 
water to be tested for nitrates are rapidly added. On shaking, a 
blue colour appears, which increases in intensity. The reagent 
may be used for a ring test by placing 10 c.c. into a test-tube and 
pouring 5 c.c. of the water carefully over the surface. The 
coloration is very permanent. L. pe K. 


Estimation of Nitrates in Sea Water. Witiam R. Copetanp 
and Georce A. Soper (Zighth Inter. Cong. App. Chem., 1912, 26, 
211—213).—A trustworthy method for the estimation of nitrates 
in sea water is of importance in connexion with the pollution of 
tidal harbours and the sea by sewage. It has been found that 
accurate results can be obtained by electrolytic reduction of the 
nitrates to ammonia by the copper-zinc method or the aluminium 
foil method, and subsequent estimation of the ammonia in the 
usual way. Various samples of land water, harbour water, and 
sea water have been tested, and nitrates were found to be present 
in every case. E. G. 


Quantitative Volatilisation and Separation of Phosphoric 
Acid from Metals of the Copper Group, and from Aluminium, 
Tin, and the Alkali Metals. Pau. Jannascu and Ropert LEIste 
(J. pr. Chem., 1913, [ii], 88, 129—167).—In continuation of previous 
work (A., 1909, ii, 759), the authors find that, when mixed with 
powdered quartz and heated to redness in a stream of carbon 
tetrachloride vapour, the phosphates of copper, silver, lead, 
cadmium, mercury, bismuth, potassium, and sodium may be com- 
pletely decomposed and the phosphoric acid quantitatively 
volatilised. 

The time required to effect complete decomposition is shortened, 
and the temperature at which the reaction proceeds lowered, if 
carbon dioxide and carbon tetrachloride are passed intermittently 
over the heated phosphates. 

In the case of the phosphates of aluminium and tin, the addition 
of powdered quartz is insufficient to effect a quantitative separation 
of the phosphoric acid; complete volatilisation of the latter may, 
however, be accomplished if the phosphate is mixed with potassium 
chloride. 

The paper contains a sketch and description of the apparatus 


employed in carrying out the decomposition by the intermittent 
method. F. B. 


Simple Method for Preparing Neutral Ammonium Citrate 
Solution. Anprew J. Patren and W. C. Mart (J. Jnd. Eng. Chem., 
1913, 5, 567—568).—Fifty c.c. of a citrate solution are diluted to 
250 c.c. Five c.c. of the diluted solution are treated with 4 c.c. of 
a neutral 40% formaldehyde solution, and titrated with N /10- 
sodium hydroxide, with phenolphthalein as indicator. The colour 
should remain when the solution is heated to boiling. The 
ammonia is estimated by distilling with magnesia. The difference 
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between the acid and ammonia titration gives the number of c.c. 
of V/10-ammonia required to neutralise 1 c.c. of the acid citrate 
solution, from which the amount of a stronger solution of ammonium 
hydroxide required to neutralise any given amount of the acid 
solution may be calculated. 

The method is accurate and easy; and it shows that the ratio 
of ammonia to anhydrous citric acid in the neutral solution should 
be 1: 3°765, and that one litre of D 1°09 should contain NH, = 44°76 
and C,H,O,=168°57 grams. N.o. J. 


Estimation of Phosphoric Acid in Soils. Richarp HornBercEr 
(Landw. Versuchs-Stat., 1913, 82, 299—302).—When hydrochloric 
acid extracts of soils containing titanium are precipitated with 
ammonium molybdate, more or less titanic acid separates, which 
remains undissolved when the molybdate is dissolved in ammonia. 
Owing to its fine state of division and partly colloidal state, some of 
the titanic acid passes through tlhe filter, and afterwards forms 
flakes. When filtered and washed, it again passes through the 
filter. The separation of titanic acid cannot be overcome com- 
pletely, and as the precipitate contains small amounts of phosphoric 
acid, a slight minus error is introduced when the precipitate is 
removed, and a plus error when it is not removed, before pre- 
cipitating with magnesia mixture. 

The error may be avoided by fusing the precipitate with sodium 
carbonate, extracting with water. and, after expelling the carbon 
dioxide, estimating the phosphoric acid by the molybdate method. 

N. H. J. M. 


Estimation of Hypophosphites, with Notes on Commercial 
Samples. T. ‘ustine Cuckine and James D. Kerrie (Pharm. J., 
1913, 91, 132—134).—The use of potassium dichromate for the 
titration of hypophosphites is recommended. A quantity of 2°5 
grams of the salt under examination is dissolved in water, an 
excess of a 10% lead acetate solution is added to precipitate 
phosphites, the mixture is diluted with water to 50 c.c., and set 
aside until the supernatant liquid is clear. Ten c.c. are then 
transferred to a flask, mixed with 50 c.c. of WN /1-potassium 
dichromate solution and 10 c.c. of sulphuric acid, and heated on a 
water-bath for one hour. After cooling, the excess of dichromate 
is titrated with thiosulphate solution after the addition of potassium 
iodide. The method may be applied to calcium, potassium, 
manganese, and iron hypophosphites, and results of analyses of 
these salts are recorded. In the case of hypophosphorous acid 
itself, it is necessary to neutralise the acid with sodium hydroxide 
before the addition of the lead acetate. W. P. @. 


Estimation of Hardness in Very Hard Waters. Santiago Pina 
bE Rustes (Ann. Chim. anal., 1913, 18, 266—271; Anal. Fis. Quim., 
1913, 11, 98).—When determining the hardness in waters, the 
VOL, CIV. i, 53 
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sample has occasionally to be largely diluted, so that the experi- 
mental error becomes greatly multiplied. 

Hence, in the absence of alkali carbonates, the author recom- 
mends the acidimetric method of Hehner or that of Wartha-Pfeifer, 
which both give excellent results. L. ve K. 


Proposed Standard Method of Analysis for Zinc. Frank (Q, 
Breyer (Lighth Inter. Cong. App. Chem., 1912, 25, 7—37).—A study 
has been made of the relative merits of the various methods of 
zinc analysis, and as a result the following standard method has 
been devised, which not only gives accurate results for ores and 
zinc materials of a high degree of impurity, but has also proved 
satisfactory for the common sulphide and carbonate ores. 

The material, 0°5 gram if conta ring more than 50% of zinc, 
or 1 gram if containing a smaller proportion, is placed in a 150 c.c. 
beaker with a little water and 10 c.c. of hydrochloric acid (D 1:20). 
The beaker is covered, and the mixture boiled for about half an 
hour. Ten c.c. of sulphuric acid (1: 1) are added, and the product 
is evaporated until fumes of sulphuric acid are produced. The 
solution is then diluted to 40—50 c.c., and about a gram of 
powdered aluminium added. The beaker is again covered, and 
the contents are boiled until colourless. By this means the iron is 
reduced, and all the metals of the hydrogen sulphide group are 
precipitated except cadmium. After filtration, 1 c.c. of sulphuric 
acid (1: 1) is added to the filtrate if the cadmium is to be removed 
electrolytically, the solution diluted to 125 c.c., and electrolysed 
with 0°8—1 ampere per 100 sq. cm. electrode for one to one and 
a-half hours at about 3 volts. If the cadmium is to be removed 
with hydrogen sulphide, 5 c.c. of sulphuric acid (1:1) are added, 
and after diluting to 100 c.c. hydrogen sulphide is passed rapidly 
through the solution for fifteen minutes. Dilute ammonia is then 
added, drop by drop, until yellow cadmium sulphide begins to be 
precipitated. The solution is heated to 70—90°, the passage of 
hydrogen sulphide being continued, and then filtered. The pre- 
cipitate is washed with cold, 8—10% sulphuric acid, and afterwards 
with hot water. After boiling the filtrate to remove hydrogen 
sulphide, the solution is cooled, nearly neutralised with potassium 
hydroxide and sodium hydrogen carbonate, and 2—4 c.c. of 5% 
sulphuric acid are added. A rapid stream of hydrogen sulphide 
is then passed through the solution for forty minutes. The zinc 
sulphide is collected, washed, and then returned to the beaker in 
which it was precipitated. Hydrochloric acid (10 c.c.) and water 
are added, and the solution is boiled to remove hydrogen sulphide ; 
13 c.c. of ammonia (D 0°90) are added, and afterwards neutralised 
with 3 c.c. of hydrochloric acid (D 1°20); excess of the latter is 
then added, and the whole diluted to 200 c.c. This solution is 
titrated with potassium ferrocyanide solution, 1 c.c. of which is 
equivalent to 10 mg. of zinc, and which has been standardised 
with amounts of zinc corresponding closely with those present in 
the sample of ore. The method is much shorter when cadmium 
is absent or present in quantities of less than 0°05%. E. G. 
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Estimation of Zinc and Cadmium. Henumann WEIL (Zettsch. 
anal. Chem., 1913, 52, 549—553).—The author estimates zinc by the 
well-known titration process with ferrocyanide in presence of ferric 
tartrate in ammoniacal solution, with dilute acetic acid as external 
indicator. Cadmium may be estimated similarly, but the author 
finds that it consumes exactly double the amount of ferrocyanide 
required by zinc. 

When the two metals are both present, a preliminary separation 
with hydrogen sulphide is recommended ; the precipitated cadmium 
sulphide is then redissolved in boiling dilute hydrochloric acid, 
oxidised with bromine, and titrated. The filtrate containing the 
zinc is treated similarly. 

Should other heavy metals be present, these must be removed 
by the usual processes. L. DE K. 


Estimation of Small Amounts of Cadmium in the Dry Way. 
Frank C. Breyer (Zighth Inter. Cong. App. Chem., 1912, 25, 1—5). 
—Biewend (A., 1903, ii, 105) has described a method for detecting 
cadmium in zinc ores by heating 0°1—0°5 gram of the sample in 
a narrow glass tube with a reducing agent, such as ferrous 
carbonate, iron, or aluminium. A deposit of cadmium or its oxide 
is obtained, which can be converted into the characteristic sulphide 
by igniting it in presence of sulphur vapour. 

A modification of this method is described, in which a Rose 
crucible is substituted for the closed tube. The material to be 
tested (200 mg.) is placed in the crucible; the Rose stem is intro- 
duced so that it nearly touches the substance on the bottom, and 
asmall stream of gas is admitted sufficient to give a flame a quarter 
of aninch long. The crucible is gradually heated to bright redness, 
and maintained at this temperature until zinc oxide vapour begins 
to rise. After the crucible has cooled, a ring or patch of cadmium 
oxide appears. If the sample contains as little as 0°1% of cadmium, 
the oxide is plainly visible. As the proportion of cadmium 
increases, the patch becomes a ring of increasing breadth and 
thickness. From the appearance of the sublimate, it is possible 
to judge the amount of cadmium present to within 0°1%, when 
occurring in quantities of 0°1—0°6%. If 200 mg. of the sample 
do not yield a brown patch, there is less than 0°1% of cadmium 
present, and if 400 mg. give a slight coating, between 0°05 and 
01% is present. Very small traces of cadmium can be estimated 
by means of Biewend’s tube method if the tube is drawn out to 
a capillary; in this way, 0°001% in ores and light compounds, and 
0'0005—0°0001% in spelter and alloys, can be estimated. 

Comparison with the usual methods has shown that these new 
methods give trustworthy results. The methods are chiefly of value 
as obviating the application of processes for effecting the separation 
of cadmium in zinc analysis or for estimating cadmium when the 
metal is either absent or only present in traces. E. G. 


Titration of Copper by means of Methanal-sulphurous Acid. 
Puiiprg Matvezin (Bull. Soc. chim., 1913, [iv], 13, 721—722).—A 
53—2 
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solution for titration is prepared by adding excess of sulphur 
dioxide to 40% formaldehyde solution and diluting to a suitable 
concentration. The copper solution is treated with ammonia and 
titrated with the standard solution until the colour disappears. 
J. F. 8, 


Analysis of Brass. Berrnuotp Kocu (Chem. Zuit., 1913, 37, 
873—874).—A modification of Lunge’s process. One gram of 
turnings is dissolved in a tall, narrow 200 c.c. beaker, covered with 
a watch-glass, in 10 c.c. of nitric acid (D 1°2), applying a gentle 
heat. The solution is diluted with 100 c.c. of water, 15 c.c. of 
dilute sulphuric acid (1:1) are added, and then again water up 
to 150 cc. The liquid is then raised to the desired temperature 
and electrolysed. 

With a current of 9 amperes and at 90°, the separation of the 
copper is complete within twenty to thirty minutes; with 6 amperes 
and at 70°, in forty minutes; and with 1 ampere and at 50°, in 
120 minutes. Wire gauze electrodes are used. The author, how- 
ever, prefers working with a current of 3 amperes and 3°5 volts at 
70—75°; it then takes sixty minutes for complete precipitation. 
When the electrolysis is finished the electrodes are removed and 
instantly rinsed with water. The current is then stopped, and 
after the deposit is washed with alcohol and ether it is dried in an 
air-bath at 90—100°. L. pe K. 


Electro-analysis of Copper, Antimony, Bismuth, and Tin 


with Acidified Chloride Electrolytes. Eucrene P. Scuocu and 
Denton J. Brown (Highth Inter. Cong. App. Chem., 1912, 21, 81—91).— 
It has been considered hitherto that solutions of metallic chlorides 
acidified with hydrochloric acid are unsuitable for electro-analytical 
work on account of the oxidising action of the chlorine which 
is liberated. The liberation of chlorine can be prevented, however, 
by the addition of a suitable reducing agent, and it has been 
found that copper, antimony, bismuth, and tin can be deposited 
quantitatively by employing formaldehyde, hydroxylamine hydro- 
chloride, or oxalic acid. In these experiments, the electrolysis 
was effected with A. Fischer’s modification of Sand’s electrodes. 
The deposits are obtained in a satisfactory form, and are probably 
free from inclusions. 

The deposition of tin in presence of hydroxylamine hydrochloride 
is complete in about ninety minutes at temperatures between 30° 
and 70° and with a current of 1°5 amperes. This metal can 
also be estimated by effecting the deposition of the greater part 
of it in absence of a reducing agent, and then adding ammonium 
oxalate and oxalic acid; an excellent deposit is thus obtained in 
about ninety minutes. 

Copper can be completely deposited with a cathode potential as 
low as —0°40 volt against the normal calomel electrode, and this 
fact renders possible its separation from tin. Both metals can be 
estimated in the same sample of electrolyte, and the following 
simple method is recommended for the analysis of bronze. The 
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alloy is dissolved in aqua regia, and after the solution has been 
evaporated, 2 grams of hydroxylamine hydrochloride and 5—15 c.c. 
of hydrochloric acid (D 1°20) are added together with sufficient 
water to make the total volume 200 c.c. Electrolysis is now 
effected, the cathode potential being limited to —0°40 volt. The 
copper is completely deposited in twenty to forty minutes, and the 
end-point is recognised by the fact that the current must be reduced 
to zero to prevent the rise of the cathode potential above —0°40 
volt. The beaker is lowered from the electrodes, and the latter 
are washed with a few c.c. of water and the washings added to the 
electrolyte. The cathode is now detached, rinsed with alcohol and 
ether, dried quickly, and weighed. This electrode can now be 
used for the deposition of the tin. A further quantity of hydroxyl- 
amine hydrochloride (3 grams) is added to the solution, and the 
latter treated with a constant current of 1°5 amperes. The 
deposition of the tin is complete in twenty to forty minutes. 
Antimony can be estimated in solutions acidified with hydro- 
chloric acid if hydroxylamine hydrochloride is added, the solution 
heated to 50—75°, and the cathode potential limited to —0°40 volt. 
Bismuth can be estimated in a similar manner, but in order to 
obtain a good deposit, the cathode potential should be limited to 
-0°25 volt until most of the metal has separated, and then 
gradually raised until it reaches —0°60 volt. Both antimony and 
bismuth are deposited completely in a few minutes. E. G. 


New Method for the Analytical and Quantitative Separation 
of Mercury from Bismuth. Apotro P. CastaNares (Highth Inter. 
Cong. App. Chem., 1912, 25, 39—40).—Mercury and bismuth can be 
separated with great precision by taking advantage of the fact 
that mercury is not precipitated by ammonium carbonate from 
hot solutions of mercuric compounds strongly acidified with nitric 
acid, whilst under similar conditions bismuth is totally precipitated. 

The concentration of the mercury in the solution should not 
much exceed 0°1%. To the solution containing both metals, nitric 
acid (D 1°42) is added in a quantity of 5 c.c. per 100 c.c. of 
solution, and the mixture is heated to 60°. Solution of ammonium 
carbonate (10%), containing 1% of ammonia, is slowly added until 
the liquid is decidedly alkaline. The mixture is now heated at 
80° until carbon dioxide ceases to be evolved. The precipitate is 
collected in a Gooch crucible, washed with 1% solution of ammonia, 
dried at 100°, and heated to redness until of constant weight. 

If the solution contains chlorides, the precipitate obtained on 
adding ammonium carbonate must be collected, dissolved in dilute 
nitric acid, and the solution evaporated. The residue must be 
treated three or four times with concentrated nitric acid, and 
evaporated each time on the water-bath in order to convert the 
bismuth into the form of nitrate, which can then be precipitated 
by ammonium carbonate or phosphate. 

In either case, the filtrate containing the mercury is warmed, 
treated with a slight excess of freshly prepared ammonium sulphide, 
and boiled for a few minutes. The precipitate is collected in a 
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Gooch crucible, washed first with water containing ammonium 
sulphide, and afterwards with alcohol, and dried at 100—110°. 
The mercuric sulphide is thus obtained free from sulphur, and 
therefore does not requ*re to be treated with carbon disulphide. 
The method is simple, rapid, and accurate. E. G. 


Gravimetric Estimation of Tungsten, Chromium, Silicon, 
Nickel, Molybdenum, and Vanadium in Steels. S. Zinzere 
(Zeitsch. anal. Chem., 1913, 52, 529—534).—One gram of the sample 
is dissolved in dilute hydrochloric acid (1: 4), and then heated to 
boiling with addition of a few c.c. of nitric acid; residue, tungstic 
acid. The silica is recovered from the solution by evaporation with 
6 c.c. of sulphuric acid. The filtrate from the silica is treated under 
pressure with hydrogen sulphide; this precipitates molybdenum 
sulphide, convertible into oxide by ignition. The filtrate is con- 
centrated by evaporation, oxidised with nitric acid, and poured 
into a boiling solution of sodium hydroxide (10 grams to 200 c.c. 
of water). Iron, chromium, and nickel are precipitated com- 
pletely ; the filtrate contains the vanadium and traces of chromate. 
After acidifying with nitric acid, a hot solution of barium nitrate 
is added in slight excess. The filtrate is then evaporated to dryness 
with addition of a few drops of alcohol. Water is added, and the 
chromium precipitated with a little ammonia; the precipitate is 
then added to the iron precipitate, the whole is dissolved in nitric 
acid, evaporated with potassium chlorate, and the chromium 
precipitated as usual with mercurous nitrate. 

The ammoniacal filtrate contains the vanadium, which, after 
expelling the free ammonia, may be precipitated by a faintly acid 
solution of mercurous nitrate. The precipitate settles better if a 
drop of ammonia is next added, and may then be ignited to oxide. 

Nickel is best tested for separately. After eliminating the 
tungsten as directed, the filtrate is mixed with 2 grams of tartaric 
acid, ammonia is added in slight excess, and the nickel precipitated 
at 70—80° by addition of 15—25 c.c. of a 1% solution of dimethyl- 
glyoxime; the precipitate is then converted by ignition into 
nickelous oxide. 

In the absence of molybdenum and tungsten, the chromium and 
vanadium may be isolated by converting the iron into nitrate and 
fusing the dry mass with 2—3 grams of sodium potassium 
carbonate. Any nickel remains insoluble on lixiviating the fused 
mass. L. ve K. 


Estimation of Tungstic Acid and Silicic Acid. Huco Her- 
MANN (Zeitsch. anal. Chem., 1913, 52, 557—568).—The separation of 
tungstic acid by Scheele’s method by precipitation with nitric acid 
succeeds best with the ortho-compound. Para- and meta-compounds 
should therefore be rendered alkaline at first. 

In presence of silicic acid, considerable amounts of silico-tungstic 
acids may form even in the cold, so that a portion of the tungstic 
acid is not separated. Even carbon dioxide will cause this. Silico- 
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tungstic acid, once formed, can only be resolved by prolonged 
warming in strongly alkaline solutions. 

The formation of these complex acids may be prevented by 
adding an excess of nitric acid suddenly. 

The conversion of silicic acid into silico-tungstic acid renders 
possible its quantitative estimation with great accuracy. The 
characteristic precipitate yielded by that acid with luteocobalt 
solution serves as a microscopical test for silica. L. pE K. 


Separation of Tungsten from Thorium, Lanthanum, Cerium, 
Erbium, Didymium or Silica. Max Wuonper and A. ScHaprra 
(Ann. Chim. anal., 1913, 18, 257—260).—S-paration of the Oxiles of 
Tungsten and Thorium.—The oxides (about 0:35 gram) are fused over 
the blowpipe with 5 grams of sodium carbonate for one hour. The 
mass is boiled with water for twenty minutes, and the residue 
washed with hot water containing a little sodium carbonate. After 
washing the thorium oxide with 5% hydrochloric acid, it is ignited 
and weighed. From the filtrate, the tungsten is recovered by 
acidifying with nitric acid and precipitating as mercurous tungstate, 
which is then ignited to oxide. 

Oxides of Tungsten and Lanthanum.—The process is exactly the 
same as for thorium. 

Oxides of Tungsten and Cerium.—The mixture cannot be ignited 
without loss; after fusion with sodium carbonate, the cerium 
remains insoluble, and is treated as directed for thorium. The 
same applies to tungsten and erbium, with this difference, that the 
latter oxide dissolves in 5% hydrochloric acid, and must be repre- 
cipitated with ammonia. 

Tungsten and Didymiwm.—On ignition, volatilisation takes place, 
but on fusion with sodium carbonate and filtering the solution 
(as in the case of erbium) when cold, the oxide of didymium 
remains insoluble, and is purified by dissolving in 5% hydrochloric 
acid and reprecipitation with ammonia. 

Oxide of Tungsten and Silica—This is a more troublesome 
process. The fusion (including alumina) is dissolved in boiling 
water, and then boiled with an excess of ammonium nitrate, which 
precipitates the alumina and part of the silica; after igniting and 
weighing, the silica is removed by means of hydrofluoric and a 
few drops of sulphuric acid, and found from the loss. The filtrate 
is then precipitated with mercurous nitrate; the precipitate, after 
ignition, consists of tungstic acid and some silica, which is then 
removed by means of hydrofluoric acid as directed. The filtrate 
from the mercurous tungstate still contains silica, which is recovered 
by evaporation, drying of the residue at 110°, and treating this 
with dilute nitric acid. L. DE K. 


Estimation of Paraffin in Native Asphalt and Petroleum 
Asphalt. J. MareK (Zeitsch. anal. Chem., 1913, 52, 553—556),— 
One gram of the sample is dissolved in 2 c.c. of chloroform, 50 c.c. 
of light petroleum (b. p. 70°) are added, and after an hour the 
solution is filtered through cotton wool moistened with light 
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petroleum, and covered with 40—60 grams of powdered animal 
charcoal. The mass is then washed thrice with 30 c.c. of light 
petroleum. The liquid is distilled off, and the residue dissolved in 
10 cc. of ether. After adding 10 c.c. of absolute alcohol and 
cooling to — 20°, the paraffin is collected; a special apparatus for 
cooling and filtering is described and figured. 

Of asphaltic stones, a larger quantity is taken, and the powder 
heated to boiling with 50 c.c. of light petroleum. When cold, 
the solution is decolorised as described for asphalt. L. DE K. 


Identification of Hydrocarbons of the Benzene Series. 
H. Rosser (Ann. Chim. anal., 1913, 18, 260—262).—The members 
of the benzene series may be distinguished from those of the 
methane series by the miscibility test with alcohol. Whereas a 
satisfactory reading will be obtained on heating 5 c.c. of light 
petroleum with 5 c.c. of alcohol, it is necessary to take 10 c.c. of 
xylene, toluene, or commercial benzene, and 15 c.c. of pure benzene, 
in order to ensure a good reading. Mixtures may thus be recog- 
nised (compare also this vol., ii, 353). L. pE K. 


The Oxidation Assay of Essential Oils. Francis D. Donor 
(Eighth Inter. Cong. App. Chem., 1912, 6, 86—92).—The stability of 
the constituents of essential oils towards cold permanganate is 
described.. Camphor, fenchone, bornyl acetate, eucalyptol, paraffins 
and aliphatic ketones are the only common substances which remain 
unaffected. In some cases, as with borneol and fenchyl alcohol 
for example, the oxidation is limited to the formation of a stable 
ketone, but, generally speaking, the destruction is complete. 
Phenolic ethers exhibit peculiarities. Anethole and methylchavicole 
yield anisic acid, methyleugenol and isomethyleugenol give veratric 
acid, but the methylene ethers. as, for example, safrole and iso- 
safrole, are completely oxidised. 

For practical purposes a measured volume (10 c.c.) of the oil is 
run into a narrow-necked litre-flask, and shaken with small portions 
of concentrated potassium permanganate in the cold until the 
colour is permanent during a few hours. Sulphurous acid is then 
carefully added to dissolve the precipitate, and the oil is allowed 
to rise and is finally measured. The process may be applied to the 
detection of petroleum products in turpentine or Ceylon citronella 
oil, and to the differentiation between bornyl acetate and its 
isomerides. Hesse and Miiller used the same method for separating 
benzyl and linalyl acetates (A., 1899, i, 441). J. C.W 


Direct Estimation of Caoutchouc Applicable to Specifications 
on Vulcanised Rubber Goods. CxHaries R. Bocas (Highth Inter. 
Cong. App. Chem., 1912, 9, 45—58).—The method proposed is a 
modification of the brominuation process described originally by 
Budde (Gummi Zeit., 1907, 21, 1205). The sample is ground to 
pass a 20-mesh sieve, extracted with acetone, and dried in an 
atmosphere free from oxygen. A quantity of about 0°1 gram of 
the powder is then boiled for three hours with 20 c.c. of toluene, 
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the greater part of the latter is then removed by evaporation on 
the water-bath, and, after the addition of 50 c.c. of carbon tetra- 
chloride, the cold mixture is treated with 50 c.c. of a solution con- 
taining 16 grams of bromine and 1 gram of iodine in 1 litre of 
carbon tetrachloride. After twenty-four hours, 50 c.c. of absolute 
alcohol are added, and, after the lapse of a further sixteen hours, 
the precipitate is collected on a filter, washed with a mixture 
consisting of 2 vols. of carbon tetrachloride and 1 vol. of alcohol, 
then with alcohol, boiling water, and again with alcohol. The 
air-dried precipitate is ignited with a large excess of sodium 
carbonate and potassium nitrate, and the bromide is estimated ia 
the usual way. The amount of bromine found is multiplied by 
the factor 0°425 to give the quantity of caoutchouc. No correction 
is applied for the sulphur in the bromide. W. P. S. 


New Method for the Identification of Methyl Alcohol. 
Paut N. Ratxow (Highth Inter. Cong. App. Chem. 1912, 25, 
417—419).—When a solution of nitromethane is treated with 
ammonia, and solution of sodium nitroprusside is added drop by 
drop, an intense indigo-blue coloration is produced even if only 
traces of nitromethane are present. The blue colour gradually 
changes through green to yellow or yellowish-red. On further 
addition of the sodium nitroprusside solution, the blue colour is 
restored and again fades; this reappearance and disappearance of 
the blue colour can be repeatedly effected. If the higher nitro- 
paraffins and acetone are treated in this way, only cherry-red 
colorations are produced. 

This reaction has been applied to the detection of methyl alcohol 
in ethyl alcohol. About 200 c.c. of the ethyl alcohol are acidified 
with phosphoric acid and submitted to distillation with the aid 
of a fractionating column. The first 10 c.c. of distillate are placed 
in a 60 c.c. flask with 4 grams of red phosphorus. A reflux con- 
denser is attached, and 25 grams of iodine are gradually added. 
After twenty minutes the mixture is fractionated, and the first 
5c.c. of distillate are treated with 2—3 grams of silver nitrite and 
slowly distilled to dryness. The distillate is collected in quantities 
of 3—4 drops, and these are tested for nitromethane by the method 
already described. E. G. 


Detection and Estimation of Methyl Alcohol. Roranp 
ScumiepeL (Pharm. Zentr.-h., 1913, 54, 709—716).—The method 
proposed for the detection of methyl alcohol in the presence of 
ethyl alcohol consists in rendering the mixture of alcohols alkaline, 
and adding dilute hydrogen peroxide in small quantities at a 
time; the oxidation must be carried out at a temperature of about 
5°, and under these conditions methyl alcohol is converted into 
formic acid, ethyl alcohol yielding acetic acid. The presence of 
the former acid is then detected by its reducing properties. The 
method may be rendered quantitative by distilling the acids with 
steam, collecting the acid distillate in calcium carbonate, and 
eventually estimating the formic acid by the mercuric chloride 
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process. Each gram of mercurous chloride obtained corresponds 
with 0°0678 gram of methyl alcohol. W. P.S. 


Estimation and Detection of Methyl Alcohol. Turoporr yon 
Fettenserc (Chem. Zenitr., 1913, ii, 309—310; from Mitt. Lebens- 
mittelunters. Hyg., 1913, 4, 122—146).—When 40% methyl alcohol 
is shaken with an equal volume of ether, the aqueous-alcoholic layer 
increases in volume, whilst the ethereal layer diminishes. With ethyl 
alcohol of similar strength, the reverse is the case, the aqueous- 
alcoholic layer decreasing. When 50 c.c. of each liquid are used at 
15°, the increase is +4°15 in the case of methyl alcohol, and the 
decrease is —6°48 for ethyl alcohol. Mixtures of the two alcohols 
give intermediate values, from which their proportions can be 
calculated. In analysing spirits the aldehydes, esters, terpenes, etc., 
have first to be removed. Mixtures of pure alcohols can be analysed 
with an error of only 0°2—0°4%. For the detection of methyl 
alcohol, Denigés’ (A., 1910, ii, 461) method is considered the best. 
Ethyl alcohol and the higher homologues may be salted out from 
admixture with methyl alcohol by means of potassium carbonate, so 
enriching the solution with methyl alcohol that it becomes possible 
to detect 1 part in 100,000. E. F. A. 


Estimation and Detection of Small Quantities of Methyl 
Alcohol in the Blood and Tissues. Maurice Nicioux (LZighth Inter. 
Cong. App. Chem., 1912, 19, 259—260).—The tissues are minced into 
6—8 times the weight of saturated picric acid solution, and a fifth 
of the bulk of the liquid is then distilled off. The addition of 
picric acid prevents frothing. The methyl alcohol is estimated by 
means of potassium dichromate solution by the same process as that 
employed by the author for the estimation of ethyl alcohol. The 
methyl alcohol is further characterised by determining the amount 
of carbon dioxide formed in the reaction and the CO,/O, ratio, 
which for this alcohol is 0°915. S. B. S. 


Gabriel Bertrand’s Method of Sugar Estimation. G.Sonntac 
(Biochem. Zettsch., 1913, 53, 501—503).—The author calls attention 
to the fact that the principles involved in what is now generally 
known as Bertrand’s process were already suggested by Schwarz 
in 1852, and actually employed by Mohr for dextrose estimation 
in 1873, and by the author himself in a form only slightly differing 
from that used by Bertrand in 1903. His experimental method is 
recapitulated ; and it is claimed that it is as feasible as that of 
Bertrand. S. B. S. 


Electrolytic Apparatus for Use in Invert Sugar Estimations. 
B. B. Ross (Fighth Inter. Cong. App. Chem., 1912, 8, 75—77).—The 
cuprous oxide obtained in the usual way by boiling the invert 
sugar solution with an excess of Fehling’s solution is collected on 
a small asbestos filter contained in a tapped funnel. The cuprous 
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oxide is washed with hot water and then dissolved by filling the 
funnel (after closing the tap) about three-fourths full with nitric 
acid (4 c.c. of nitric acid, D 1°42 per 100 c.c. of water). A platinum 
cylinder is then immersed in the solution, and serves as the cathode, 
whilst a platinum spiral fused through the funnel just above the 
tap acts as the anode, and the copper is deposited on the cathode 
by the application of a current of suitable density. The deposited 
copper is, finally, dried and weighed on the cathode. W. P. S. 


Estimation of Cellulose by means of Nitric Acid. Venxata 
Rao and Bernuarp ToutiEens (J. Landw., 1913, 61, 237—244).— 
Comparative estimations of cellulose in various substances by the 
nitric acid method proposed by Dmochowski and Tollens (A., 1910, 
ii, 554) and by the chlorine process described by Cross and Bevan 
(T., 1889, 55, 199) showed that the factor 11 given by Dmochowski 
and Tollens is not applicable in every case. A slightly different 
factor has to be used for various classes of substances in order that 
the results obtained by the nitric acid method may agree with those 
found by the chlorine process. For instance, in the case of jute, 
the factor is 1°16, for buckwheat flour, 1°30, cocoa husk, 1:19, and 
cotton-wool, 0°98. W. P. S. 


Impossibility of Separating Tartrate and Free Tartaric 
Acid in Wine. W. I. Baractoxa (Chem. Zenir., 1913, ii, 179 ; from 
Schweiz. Woch. Chem. Pharm., 1913, 51, 289—291. Compare 
Baragiola and Godet, A., 1912, ii, 981).—Since wine represents a 
solution in which there is equilibrium between the free and fixed 
tartaric acid, it is obvious that the slightest disturbance of the 
conditions with the object of analytical determination of the acid 
will change the equilibrium. It is possible only to determine the 
total tartaric acid, and calculate its state of combination on 
physico-chemical data when all the acids and all the bases have 
been determined. Calculations based on the total, the soluble and 
insoluble alkalinity of the ash lead to incorrect results. E. F. A. 


Estimation of Tartaric Acid. Pavut B. Dunpar (Highth Inter 
Cong. App. Chem., 1912, 26, 361—373).—It has been shown by 
Dunbar and Bacon (A., 1912, ii, 699) that malic acid can be 
estimated by measuring the increase in rotation produced by treat- 
ing the solution with uranyl acetate. It was pointed out that the 
specific rotation of d-tartaric acid is also increased by uranium 
salts, and that the presence of this acid therefore interferes with 
the estimation of malic acid. The present work was undertaken 
with the object of devising a method for estimating tartaric acid, 
and which could be applied to the estimation of both malic and 
tartaric acids in the same solution. In this paper an account is 
given of a method for estimating tartaric acid. 

If a solution of tartaric acid or tartrates containing from 0°2 
to 3°0 grams of the acid per 100 c.c. is treated with uranyl acetate, 
each gram of acid in 100 c.c. produces a rotation of +19°6° V, the 
ratio of tartaric acid concentration to rotation being 0°051. Hence, 
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in the absence of malic acid, tartaric acid can be estimated b 
treating the solution with uranyl acetate, polarising, and multiplying 
the reading by 0°051. In presence of other optically active sub- 
stances, a portion of the solution must be freed from tartaric acid 
by precipitation with lead acetate and polarised separately. The 
difference between this reading and that obtained with the solution 
treated with uranyl acetate gives the polarisation due to the urany] 
tartaric complex. E. G. 


Estimation of Malic and Tartaric Acids in the Same 
Solutions. Pau B. Dunpar (Highth Inter. Cong. App. Chem., 1912, 
26, 375—385).—Dunbar and Bacon (A., 1912, ii, 699) and Dunbar 
(preceding abstract) have shown that malic and tartaric acids, when 
occurring separately, can be estimated by observing the increase in 
rotation produced on treating the solutions with uranyl acetate. 

A method has now been devised for estimating both acids in the 
same solution, which is based on the facts: (1) that the rotations 
of both acids are increased independently by treatment with uranyl 
acetate under definite conditions, and (2) that both acids can be 
oxidised quantitatively to oxalic acid by heating with potassium 
permanganate in alkaline solution. When determinations have 
been made of the total rotation produced on addition of uranyl 
acetate, and the amount of oxalic acid formed on oxidation or 
the quantity of permanganate reduced, the amounts of malic and 
tartaric acids present can be calculated. The method is interfered 
with by the presence of substances which form oxalic acid on 
oxidation, and which cannot be removed before treatment with the 


permanganate. E. G. 


The Significance of the Marchi Reaction. W. Cramer, Henry 
O. Feiss, and W. E. Buttock (Proc. physiol. Soc., 1913, li—lii; J. 
Physiol., 46).—In the degeneration of nerve-fibres, ordinary fats, 
but no cholesterol esters are formed; it is the ordinary unsaturated 
fat that is responsible for the Marchi reaction, for which it is 
a specific stain. The method can be applied to ascertain micro- 
chemically the composition of fat droplets in cells. W. D. H. 


Detection of Acetaldehyde in Paracetaldehyde. II. Grore 
Heryt (Chem. Zentr., 1913, ii, 85; from Apoth. Zeit, 1913, 28, 
306—307. Compare this vol., ii, 636)—When 6 c.c. of paracetalde- 
hyde are shaken with a mixture of 2 c.c. of potassium hydroxide and 
4 c.c. of water, the aqueous layer should not become yellow or brown 
within an hour; 0°2% of acetaldehyde is enough to give a positive 
reaction, and some pure commercial preparations of paracetaldehyde 
also give the reaction. Ten c.c. of a 2°5% aqueous solution of 
paracetaldehyde, when shaken with 20 drops of a freshly prepared 
1% solution of sodium nitroprusside and 3 drops of piperidine, 
should not give a blue coloration. . KE. F. A. 

Estimation of Benzaldehyde and Oil of Bitter Almond. 


Francis D. Dopar (Fighth Inter. Cong. App. Chem., 1912, 17, 
15—20).—Of the various methods which have been proposed for 
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the estimation of aldehydes, Denner’s hydrazone method, Bennett’s 
oxime method (A., 1909, ii, 192), and the sodium hydrogen sulphite 
method yield trustworthy results in the case of benzaldehyde. It 
is essential, however, in the latter method, to maintain the tem- 
perature of the reacting substances at 0°; the time of contact of 
the benzaldehyde with the sodium hydrogen sulphite solution 
should be two hours. Approximately correct results may also be 
obtained by a method which is based on the reaction between 
benzaldehyde and potassium hydroxide according to the equation: 
2C,H,-CHO + KOH=C,H,-CO,K +C,H,-CH,-OH. The benzalde- 
hyde is treated with an excess of 2°5-potassium hydroxide solution, 
and, after remaining for twenty-four hours, the excess is titrated 
with W/2-hydrochloric acid. The presence of hydrocyanic acid 
interferes to some extent when any of these methods is applied to 
the estimation of benzaldehyde in oil of bitter almonds. The 
author has isolated about 0°2% of a heavy yellow oil from natural 
benzaldehyde; the nature of this oil has not been ascertained, but 
it is probable that it has some influence on the aroma of the 
natural oil. W. P. S. 


Detection of Ionone. Maurice Hanriot (Hiyhth Inter. Cong. 
App. Chem., 1912, 25, 373—374).—If ionone is dissolved in con- 
centrated hydrochloric acid, an intense golden-yellow coloration is 
produced ; on adding chloral hydrate and heating the mixture, the 
liquid becomes duli violet. If the solution, when cold, is shaken 


with ether, it is decolorised, and on evaporating the ethereal 
solution, a violet substance is obtained which is soluble in water 
and is immediately decolorised by ether. isolonone gives the same 
reaction, and it is probable that it takes place with ionone only 
after the latter has been transformed into isoionone by the hydro- 
chloric acid. y-Ionone and natural essence of violets do not respond 
to the test. The test is of value for the detection of ionone in 
commercial perfumes, and does not seem to be interfered with by 
the presence of natural essences. E. G. 


Estimation of Urea in Blood by means of Sodium Hypo- 
bromite (Mercury and Water Ureometers). ANnpRi GuILLAUMIN 
(J. Pharm. Chim., 1913, [vii], 8, 64—70)—Small quantities cf urea 
present in blood may be estimated equally accurately by the sodium 
hypobromite method, using either a mercury or water ureometer 
to measure the gas liberated. E. F. A. 


Estimation of Urea. JoHn ALexanpDER Mitroy (Biochem. J., 
1913, 7, 399—409).—The procedure is as follows. The phosphates 
present in the sample of urine are removed by precipitation with 
baryta mixture. Twenty-five c.c. of the filtered urine are titrated 
with V/10-hydrochloric acid until neutral to methyl-red, 5 c.c. of 
neutral formaldehyde are added, and the titration with decinormal 
alkali is completed. This gives the approximate amount of nitrogen 
in the form of pre-formed ammonia and amino-acids. 
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Ten c.c. portions of the filtrate are heated with 8 c.c. of 
N-sulphuric acid at 155° for 1°5 hours in an autoclave. After 
filtering, the formaldehyde titration is effected in the usual manner; 
it gives the pre-formed ammonia and amino-acids above, for which 
deduction can be made, together with amino-acids set free by 
hydrolysis and the ammonia derived from the urea. The distillation 
methods give the pre-formed ammonia and that formed by hydro. 
lysis of urea. Comparative experiments show the formaldehyde 
titration method to give a positive error of 1°7% of urea, but it has 
the advantage of being quicker and giving at the same time an 
approximate estimate of the pre-formed ammonia and amino-acids. 


E. F. A. 


Cadmium Nitrate in Qualitative Analysis. Anton Vorisrex 
(Fighth Inter. Cong. App. Chem., 1912, 17, 91—102).—Cadmium 
nitrate may be employed in the analysis of the second group of 
anions to remove 8, Fe’(CN),, and Fe!’(CN),. The minimum 
amounts of cadmium nitrate and potassium hydroxide required for 
a complete precipitation were ascertained; for instance, at least 
6°7 c.c. of V/5-cadmium nitrate solution and 2 c.c. of V /5-potassium 
hydroxide solution must be used for 10 c.c. of W/10-potassium 
ferrocyanide solution. The amount of potassium hydroxide con- 
sumed is out of proportion to the acidity of the cadmium solution, 
and the alkali evidently takes part in the formation of the pre- 
cipitates. Of the cyanogen ions more than 80% remain unpre- 
cipitated, so that cyanogen ions may be detected in the filtrate from 
the cadmium precipitate and apart from Fe’(CN), and Fe//’(CN),. 
A procedure for the subdivision of the anions of the second group 
is outlined. 

Ammonium acetate and thiocyanate are the most effective 
ammonium salts for preventing the precipitation of calcium 
tartrate. Tartaric and citric acids may be precipitated completely 
from neutral solutions by cadmium nitrate and potassium 
hydroxide. In the case of tartaric acid, 10 c.c. of the WV /5-solution 
require at least 22 c.c. of V/5-cadmium nitrate solution and 11 c.c. 
of V /8-potassium hydroxide solution, whilst an equivalent quantity 
of citric acid requires 11°2 c.c. of cadmium nitrate and 2°2 c.c. 
of potassium hydroxide. The precipitate formed with tartaric acid 
appears to have the formula Cd,(OH),C,H,O,, but with citric acid 
the results failed to indicate an agreement with any one of the 
formule extant. A process for the detection of these two acids and 
the removal of certain ions of the second group in one treatment 
is given. W. P. S. 


Micro-sublimation of Alkaloids under Reduced Pressure. 
R. Ever (Chem. Zentr., 1913, ii, 91—92; from Schweiz. Woch. Chem. 
Pharm., 1913, 51, 228—231, 241—245, 253—256).—A_ simple 
apparatus is described which allows the determination of the tem- 
perature of sublimation under 10 mm. pressure. The sublimation 
points of the pure alkaloids are as follows: Cocaine, 75—90°; 
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atropine, 93—110°; codeine, 100—130°; quinine, 133—148°; 
narcotine, 14¢—156°; brucine, 158—175°; solanine, 168—174°. 
The sublimates were studied with the lens during formation, 
and their crystallographic appearance and microchemical reactions 
noted. The alkaloids are classified as follows: 

A. Those which sublime without melting. 1. Caffeine, theo- 
bromine, cinchonine, solanine, cantharidine give direct crystalline 
sublimates. 2. A number of alkaloids give at first a homogeneous 
sublimate, consisting of minute, amorphous droplets, which sub- 
sequently becomes crystalline as the layer thickens. 3. Others give 
a deposit in which sometimes irregular crystals appear subsequently, 
or it remains amorphous. 

B. 4. Those which give a sublimate above their melting point, 
consisting either of minute, amorphous droplets or crystals, for 
example, narceine, pilocarpine, veratrine, emetine, colchicine. 

C. 5. Sparteine sulphate and nicotine hydrochloride give no 
sublimate on account of dissociation or decomposition. 

The stability of the amorphous droplets is smaller, and the 
crystallisation takes place more easily and quickly the lower the 
compound sublimes below its melting point, that is to say, the 
higher the vapour pressure of the alkaloid. Compounds in group 1 
above have a high vapour pressure, and therefore are crystalline 
from the start. In group 2 the vapour pressure is lower, and 
crystallisation takes place with difficulty. In groups 3 and 4 the 
vapour pressure is still lower, and crystallisation is only occasional. 


E. F. A. 


Estimation of Uric Acid in Urine, Franz HER Es 
(Kighth Inter. Cong. App. Chem., 1912, 19, 141—144).—Twe principle 
of this quick process consists in precipitating the urate by ammonium 
chloride as ammonium salt, according to the method of Hopkins 
and others, treating this precipitate with excess of WV /10-sulphuric 
acid, and estimating the excess of acid added by titration with 
alkalis, using methyl-orange as an indicator, as this is not affected 
by the uric acid. One c.c. of V/10-acid is equivalent to 0°01682 
gram of uric acid. If the urine is not clear, the uric acid pre- 
cipitate is dissolved in water with addition of alkali, sufficient of 
which must be added to produce a red colour with phenolphthalein, 
the mixture is heated, made up to a definite bulk, and an aliquot 
part is filtered off from the phosphates precipitated. In this portion 
vne uric acid is estimated by the method described above. 

S. B. S. 


The Chemical Nature of Substances from Alcoholic 
Extracts of Various Foodstuffs which Give a Colour 
Reaction with Phosphotungstic and Phosphomolybdic Acids. 
Casmr Funk and A. Bruce Macatium (Biochem. J., 1913, 7, 
356—358).—Folin and Macallum (A., 1912, ii, 495; this vol., ii, 80) 
introduced a phosphotungstic acid solution as a colour reagent for 
uric acid, and Folin and Denis (A., 1912, ii, 1011) a mixture of 
phosphotungstic and phosphomolybdic acids for polyphenols. 
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The action on a large number of related substances of the two 
reagents was investigated. The uric acid reagent gives a reaction 
with certain purine and tyrosine derivatives, and the polyphenol 
reagent appears to be specific for purine derivatives and polyphenols. 
Amino-acids, polypeptides, and diketopiperazines are negative to 
both reagents. The replacement of one hydrogen atom in the 
purine ring lessens or abolishes the uric acid reaction. In the 
case of the phenol reagent this occurs when two hydrogen atoms 
are replaced. 

The alcoholic extracts of different foodstuffs rich in vitamines 
give both reactions markedly ; as the vitamine fractions are purified 
the reactions gradually disappear, and their curative power for 
polyneuritis lessens. The reactions are sensitive, and so may be 
used to ascertain the purity of phosphatides, caseinogen, and other 
food products. W. D«. H. 


Estimation of Aspirin. A. Astruc (J. Pharm. Chim., 1913, 
[vii], 8, 5—8).—To verify the purity of aspirin, it is proposed 
first to titrate 1°8 grams with -potassium hydroxide solution in 
presence of phenolphthalein, and secondly to saponify with alcoholic 
potassium hydroxide and show that double the former quantity 
of alkali is required. E. F. A. 


Detection of Bile Pigments in Urine. C. J. Reicnarpr (Pharm. 
Zeit., 1913, 58, 591—592).—Attention is drawn to the fact that very 
dark-coloured urines fail to give a positive reaction with Gmelin’s 
test. Only when the urine has been exposed to air and light, and 
probably to bacterial decomposition, the bilirubin oxidised to 
biliverdin, and the chromogens and indigo compounds reduced, is 
it possible to detect the presence of bile pigments. W. P. S$. 


The Separation of Cystine and Tyrosine. R. H. Apsgrs 
Purmmer (Biochem. J., 1913, 7, 311—317).—Cystine and tyrosine can 
be separated by means of phosphotungstic acid; the precipitation 
of cystine is almost complete, but loss occurs in its recovery from 
the precipitate; almost the whole of the tyrosine can be 
recovered from the filtrate and washings. The two substances can 
be imperfectly separated by mercuric sulphate in 5% sulphuric 
acid; the cystine is not completely precipitated, and the tyrosine 
which is recovered is impure. A complete and quantitative 
separation can be brought about by absolute alcohol saturated with 
hydrogen chloride. The tyrosine is rapidly converted into tyrosine 
ester, and goes into solution. It can be recovered by boiling the 
solution when diluted with water, and then neutralising with 
ammonia. Almost the whole of the cystine is insoluble ; the portion 
which goes into solution is precipitated by adding an equal volume 
of absolute alcohol. The cystine is not converted into its ethyl 
ester, since after dissolving the insoluble portion in dilute hydro- 
chlorie acid, it is precipitated in typical crystals on the addition 
of ammonia. W. D. H. 
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The Estimation of Tyrosine in Proteins by Brominativn. 
R. H. Apers Puimmer and (Miss) Exvizasetu C. Eaves (Biochem. ./ , 
1913, 7, 297—-310).—The estimation of small quantities of tyro- 
sine can be effected by Millar’s method of bromination, but it, is 
referable to add excess, and titrate the non-absorbed halogen 
with thiosulphate solution. Tyrosine cannot be directly estimated in 
the presence of protein, because tryptophan and histidine both 
absorb bromine; the latter can be removed by precipitation with 
phosphotungstic acid. The absorption of bromine by tryptophan is 
not wholly eliminated after boiling with acid, so that tyrosine 
cannot be estimated by this method in solutions containing the 
products of acid hydrolysis which contain tryptophan. Values for 
the tyrosine content of proteins, agreeing with those obtained by 
isolation and weighing, are obtained when the bromine absorption 


of a tryptic digest is measured after an interval of about six hours. 
W. D. H. 


Estimation of Tryptophan in Protein. Jrssze A. SANDERS 
and CuarENcE E. May (Biochem. Bul/., 1913, 2, 373—378).—The 
method recommended is, in outline, to subject the proteins to 
pancreatic digestion, innoculate the digest with fecal bacteria, and 
estimate the indole liberated colorimetrically. W. D. &. 


Hopkins and Cole’s Modification of the Adamkiewicz 
Test for Protein. Vernon H. Morrtram (Piochem. J., 1913, 7, 
249—259)—This test fails in the presence of small amounts of 


oxidising agents, but traces of these improve the reaction when 
pure sulphuric acid is used. With commercial sulphuric acid the 
result is probably due to oxidising agents contained in it. The 
reaction rate is increased by temperature. W. D. H. 


The Estimation of Albumin-Nitrogen, Ovomucoid-Nitrogen, 
Free and Combined Carbohydrates in the White of Incv- 
bated Eggs. Husert W. Bywarters (Proc. physiol. Soc., 1913, 
xxxv—xxxvl; J. Physiol., 46).—Total nitrogen is estimated by 
Kjeldahl’s method. The egg-white is then diluted, and heat coagu- 
lated after appropriate acidification; the ovomucoid nitrogen is 
estimated in the filtrate and washings, so also is the sugar; when 
ovomucoid is boiled with 5% hydrochloric acid, the sugar in com- 
bination is set free, and this is estimated by Pavy’s method. 

W. D. H. 


The Behaviour of Blood with Hydrazine Hydrate. Grorcr 
A. Buckmaster (Proc. physiol. Soc., 1913, xlviii—xlix ; J. Physiol., 
46)—Hydrazine hydrate reduces oxyhemoglobin, and nitrogen is 
evolved in exactly equivalent volume to that of the oxygen 
temoved. No other constituent of the blood does this. If the 
quantity of oxygen evolved by the ferricyanide method is measured, 
It is equal to that of nitrogen evolved by hydrazine hydrate, but 
the latter reagent does not liberate carbon monoxide from carboxy- 
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hemoglobin as ferricyanide does, nor is there any liberation of gas 
from reduced hemoglobin. It is therefore possible in a given 
sample of blood to determine the relative quantities of oxyhemo- 
globin, carboxyhemoglobin, and reduced hemoglobin. 

W. D. 8. 


Evaluation of Medicinal Papain Preparations. R. Detaunay 
and O. Batty (Chem. Zentr., 1913, i, 1895—1896 ; from Bull. Soc. 
Pharmacol., 20, 141—147).—When allowed to act for six hours, 
papain behaves as a “ee enzyme, and only as a very weak 
peptolysing enzyme. It dissolves and hydrolyses coagulated 
proteins, such as fibrin, forming filtrates which are no longer pre- 
cipitated on the addition of nitric acid, and have a low amino- 
index. Papain thus resembles pepsin, but differs in that the 
optimum temperature is about 80°, and the medium must have a 
neutral or faintly alkaline reaction. Papain differs from pancreatin 
in its low peptolysing powers. To evaluate papain, the amount of 
fibrin which passes into solution in a given time under the con- 
ditions of maximum activity is determined. The disappearance 
of the power of nitric acid to cause a precipitate or the alteration 
in the amino-index are not trustworthy indications of the activity 
of papain. E. F. A. 


General and Physical Chemistry. 


Rotatory Dispersion of Free /-Bornylxanthic Acid. Lzo 
TscoucaEV (Bull. Soc. chim., 1913, [iv], 13, 793—796).—The 
necessary ethereal solutions of /-bornylxanthic acid are obtained by 
dissolving a known quantity of sodium /-bornylxanthate in water, 
washing the solution with ether, cooling with ice, acidifying with 
a slight excess of sulphuric acid, and extracting with ether. A 
series of experiments has been made at definite intervals of time 
for the rays A=656, 589, 527, and 499 pp. 

The free acid is levorotatory for all wavelengths, and also 
exhibits abnormal rotatory dispersion. The values corresponding 
with the red end of the spectrum diminish progressively with the 
time, whilst those corresponding with the green and blue end 
increase. Consequently, the maximum of rotation becomes dis- 
placed towards the violet portion of the spectrum, and the 
abnormal dispersion is gradually replaced by that characteristic 
of borneol, and, more generally, of substances possessing normal 
dispersion. This is attributed to the decomposition of /-bornyl- 
xanthic acid into /-borneol and carbon disulphide. H. W. 


Rotatory Dispersion of Certain Derivatives of f-Pinene 
(Nopinene). Leo TscnuGarv and A. Kirpetcnerv (Bull. Soc. chim., 
1913, [iv], 18, 796—803).—The present work has been undertaken 
to test the previous conclusion (Tschugaev, A., 1912, ii, 822) that, 
whilst optically active alcohols generally have normal dispersion- 
coefficients, the ratio ap/a,g for hydroaromatic ketones rises to 3°5, 
and, further, that this exaltation is connected with the selective 
absorption in the ultra-violet portion of the spectra of the latter. 

Nopic acid (compare Wallach and Blumann, A., 1907, i, 936), 
when dissolved in alcohol (e=26°55), has [a], —11°41°, [a], —14°46°, 
[a], — 18°53, [a] —22°60° [a]p/[a], 1°98°. 

Nopinol, m. p. 101—102° (Wallach and Blumann’s a-nopinol), 
has [a]? —7-01°, [a] -—9°17°, [a]? —12°19°, [a]? -—15°15° in ethyl 
alcoholic solution (c=14°059), and therefore exhibits practically 
normal rotatory dispersion. 

The specific rotation of nopinone has been determined in a 
variety of solvents (methyl alcohol, chloroform, ethyl iodide, in the 
pure state, in ether, benzene, isopentane, and carbon disulphide). 
Abnormal rotatory dispersion is observed in each case, the value 
of the coefficient [a],/[a], varying from 2°98 for the first-named 
solvent te 7°95 for the last-named. Further, the specific rotation 
for any particular ray is greatly dependent on the nature of the 
solvent, but is very little influenced by change of temperature. 

_ The absorption spectra of nopinol and nopinone have also been 
investigated. The former only absorbs in the extreme ultra-violet, 
and gives no characteristic band; the latter absorbs strongly, its 
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spectrum presenting a diffuse band, the maximum of which is 
situated towards 3550 rec. A.U. In this case, therefore, the strong 
and selective absorption corresponds with an abnormal exaltation 
of the dispersive power. H. W. 


Influence of Pressure on the Absorption of Rays of Very 
Long Wave-length in Gases. Eva von Baur (Ber. Deut. physikal. 
Ges., 1913, 15, 673—677).—Measurements are recorded of the 
variation in the absorption of long waves (100—350 p) in the gases 
hydrogen chloride, sulphur dioxide, and hydrogen bromide at a 
series of pressures (20 mm.—760 mm.). The absorption curves are 
similar to those previously obtained for short wave-lengths (A., 
1909, ii, 630; 1910, ii, 914). J.F.8. 


Ultra-red Absorption of Gases. Eva von Baur (Ber. Deut. 
physikal. Ges., 1913, 15, 710—730).—The ultra-red absorption bands 
of carbon dioxide, carbon monoxide, nitrous oxide, ether vapour, 
and carbon disulphide have been examined at a series of pressures 
and temperatures by means of a radiomicrometer using a slit of 
0'l mm. It is shown that the absorption bands at low pressure 
are not continuous. The discontinuity is less marked as the 
pressure is increased, so that when the maximum absorption is 
reached the bands are practically continuous. An increase in the 
temperature of carbon monoxide brings about a separation of the 
two maxima of its absorption bands, and also a lateral broadening 


of the bands. The consequences of the experimental results of 
the present and previous work is compared with the requirements 
of the Bjerrum theory of the ultra-red absorption spectra, and 
generally the agreement between theory and experiment is found 
to be satisfactory. J. F. 8. 


Critical Study of Spectral Series. III. Atomic Weight 
and its Import in the Constitution of Spectra. WILLIAM 
Mitcuinson Hicks (Proc. Roy. Soc., 1913, A, 89, 125—127. Compare 
A., 1912, ii, 512).—It is shown that there is a definite quantity 
in connexion with each element which is of fundamental import- 
ance in the building up of its spectrum. This quantity is propor- 
tional to the atomic weight, and if w represents the atomic weight 
divided by 100, its value is (90°4725+0°013)w®. This quantity is 
termed the oun (wv). The evidence for its existence is based on 
the arc spectra for helium, the elements of the groups I and II, 
the aluminium sub-group and scandium, also of oxygen, sulphur, 
and selenium. It is found that the A values which give the 
doublet and triplet separations are all multiples of their respective 
ouns, and that the corresponding quantities, which give the satellite 
separations in the D series, are also multiples of the oun. The 
F series also shows satellites depending in a similar way on the 
oun. In a large number of cases, lines are related in such a way 
that the differences of their denominators are multiples of the oun, 
and that frequently in place of an expected line, which is not 
observed, another occurs related to it in this manner. It is said 
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to be collaterally displaced. The paper then deals with the consti- 
tution of the D and F series. J. F. 8. 


Ultra-red Absorption Spectra of Some Gases. WHUILHELM 
Burmeister (Ber. Deut. physikal. Ges., 1913, 15, 589—612).—The 
absorption spectra of chlorine, bromine, hydrogen, oxygen, hydro- 
gen chloride, hydrogen bromide, cyanogen, hydrogen cyanide, 
acetylene, carbon monoxide, and carbon dioxide have been deter- 
mined in the ultra-red region lu—-22y. It is shown that for the 
elements there are no absorption bands; for the other substances 
the heads of the absorption bands lie at the following points: 
hydrogen chloride [3°40, 3°55], hydrogen bromide [3°84, 4°01], 
cyanogen [3°79, 3°93], 4°65, 13°50, 16°07; hydrogen cyanide, 3°04 
(6°95, 7°22], [13°60, 14°33]; acetylene, 2°52, 3°07, 3°77 [7°39, 7°66], 
[13°50, 13°95]; carbon monoxide, 2°35 [4°60, 4°72]; and carbon 
dioxide [14°70, 15°05]; the bracketed values represent double 
bands. The similarity between the spectra of the gases cyanogen 
and acetylene and the dissimilarity between the spectra of cyanogen 
and hydrogen cyanide are remarkable. J. F. S. 


Band Spectrum Attributed to Carbon Monosulphide. 
L. C. Martin (Proc. Roy. Soc, 1913, A, 89, 127—132).—A 
continuation of the work of Strutt and Fowler (A., 1912, ii, 214). 
It is shown that the arc spectrum of sulphur contains a series of 
ultra-violet bands extending over the range A 2436—2837. This 
band series is also obtained when a spark discharge is passed 
through carbon disulphide vapour, but not when spark discharges 
are passed through sulphur vapour, or sulphur chloride vapour. 
It was observed occasionally in the latter case, but the carbon 
band A 2478 was also visible, due to a rubber connexion. The new 
series of bands, therefore, depends on the presence of both 
sulphur and carbon, but is unlike the spectra of either element 
alone. The spectrum of the light produced, when carbon mono- 
sulphide is removed from a liquid air cooling mixture, contains 
the same bands in the ultra-violet. J. F. S. 


New Band Spectrum Associated with Helium. W. E. Curtis 
(Proc. Roy. Soc., 1913, A, 89, 146—149. Compare this vol., ii, 539).— 
A number of bands were observed in the helium spectrum, the 
chief bands having their heads at A 6400, 5732, 4649, and 4626. 
The band 5732 is degraded toward the violet end of the spectrum, 
and the others in the opposite direction. The author’s description 
of the spectrum is generally the same as that of Goldstein (Joc. cit.). 
The spectrum is attributed to belium, although it may possibly be 
due to hydrogen, because hydrogen has always been present in the 
tubes. J. F.S. 


Principal and Other Series of Lines in the Hydrogen 
Spectrum. ALrrep Fow.er (Zeitsch. wiss. Photochem., 1913, 12, 
357—371).—The principal and sharp series of hydrogen lines are 
observed when a strongly condensed discharge is passed through 
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a mixture of hydrogen and helium. Four members of the prin- 
cipal series and three of the ¢ Puppis series were identified. The 
lines of the principal series have a somewhat smaller wave-length 
than that calculated by von Rydberg. The wave-length of the 
first line is AA 4685°98 on the Rowland system, which agrees suffi- 
ciently well with that observed for the same line in the solar 
chromosphere and the stars. A second principal series of hydrogen 
lines was discovered, of which the first line has. a wave-length 
AA=3203°30. The lines in this series converge to the same value 
as the first principal series. The production of the new lines gives 
a further proof of the probability that there is no different kind 
of matter in the stars than that on the earth, and that most of 
the spectra observed in stars can be reproduced in the laboratory. 
J. F. 8. 


The Red Lithium Line and the Spectroscopic Determination 
of Atomic Weights. P. Zeeman (Proc. K. Akad. Wetensch. Amsterdam, 
1913, 16, 155—-157).—The lithium red line 6708, previously shown 
by Zeeman to be a close doublet, has been further examined, and 
the components shown to be 0°144 Angstrém unit apart. It is 
shown that the regularities found between the differences of the 
frequencies of the pair lines and the squares of the atomic weights 
for the elements sodium, potassium, rubidium, and cesium do not 
hold for lithium. J. F. 8. 


New Series in the Spark Spectrum of Magnesium. ALFreD 
Fow.er (Proc. Roy. Soc., 1913, A, 89, 133—136).—The spark lines 
were produced when an arc was passed between magnesium elec- 
trodes in a vacuum. Five new lines were photographed which are 
related to the lines 14481, 3106°5, and 2659°5. The eight lines 
make up two series, #, and Z,, and are expressed by the Hicks 
formule : 

E,(m) =49775°81 — {109675 / (m + 0°996679 + 0°001552 /m)*} 
and #,(m)=49776°30 — {109675/(m + 0°496395 + 0°002884 /m)?}. 
The two magnesium spark series are similar to the two principal 
series of hydrogen and run nearly parallel with them. J. F. S. 


Additional Triplets and Other Series Lines in the Spectrum 
of Magnesium. ALFRED FowLerR and W.H. Reynoxps (Proc. Roy. Soc., 
1913, A, 89, 137—145. Compare preceding abstract)—An exam- 
ination of the arc spectrum of magnesium in a vacuum has shown 
eight additional triplets, six of which belong to the diffuse and two 
to the sharp series. Four additional lines belonging to the 
Rydberg series have been photographed, and it is shown that even 
a four constant formula does not accurately represent this series. 
Four strong solar lines of hitherto unknown origin have been 
identified with lines of the Rydberg series, namely, A=4167°44, 
4057°67, 3986°90, and 393855. A previously unknown line, 
A\=4354'53, may be united in a series with the known lines 
A 5711°31 and 4730°21 having the same limit as the Rydberg series. 
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This series is probably of the sharp type. Several previously known 
lines have been remeasured, and improved values obtained. 


J. F. S. 


Series in the Lines of Mercury Spectrum. Jounannes STarK 
(Ann. Physik, 1913, [iv], 42, 238—240).—Polemical. Reply to 
Paschen (this vol., ii, 361) with respect to the placing of the lines 
\2536°72 and A 4078°05 in the same series. J. F. S. 


Reflection Spectra of Compounds of Neodymium. Pau. 
Jove (Arch. Sci. phys. nat., 1913, [iv], 36, 41—58, 113—138).—The 
reflexion spectra of a number of neodymium compounds have been 
photographed and measured. The substances measured include 
three hydrates: Nd,O,,3H,O, 2Nd,0,,3H,O, Nd,O;,H,O, the oxide, 
sulphide, sulphate, chloride, bromide, carbonate, oxalate, and 
nitrate. The absorption spectra of solutions of the nitrate and 
chloride are also described. A full list of the absorption bands 
measured is given, and the relationships between the various bands 
are discussed, J. F. 8. 


The Radiations from Nitrogen. Maurice Hamy (Compt. rend., 
1913, 157, 253—257).—An extension of the work of Fabry and 
Buisson (compare J. Physique, 1912, June) to the spectra of bands, 
and in particular to those which do not appear to be sensitive to a 
magnetic field, the example chosen being those obtained from 


nitrogen and lying between A440 and A410. The method of 
measurement has already been described (cb:d., 1906, 189). The 
results show that the optical width of the radiations composing 
the refrangible bands of the positive spectrum of nitrogen obey 
the same law as that of the rays of the line spectra, a law which is 
independent of the theories relying on the generation of the 
luminous vibrations. W. G. 


Spectroscopic Investigations in Connexion with the 
Active Modification of Nitrogen. III. Spectra Developed 
by the Tetrachlorides of Silicon and Titanium. W§ILFRED JEvoNns 
(Proc. Roy. Soc., 1913, A, 89, 187—193. Compare Fowler and Strutt, 
A, 1911, ii, 482, 678; 1912, ii, 214)—The author has introduced 
the vapours of silicon tetrachloride and titanium tetrachloride into 
the after-glow of active nitrogen, and examined the spectra. In 
the former case a number of bands between A 3800 and 4950 have 
been observed ; these are attributed to a nitride of silicon, whilst in 
the latter case there is no evidence of a nitride of titanium. The 
new silicon nitride bands degrade towards the red, and show intense 
minima near the heads, corresponding with the modifications of the 
tyanogen after-glow bands. J. F. 8. 


Arc and Spark Lines of Oxygen in Canal Rays. JoHANNES 
Stark, G. Wenpt, and H. Kirscnpaum (Physikal. Zeitsch., 1913, 14, - 
70—779).—The spectra of oxygen in helium and oxygen canal 
tays have been measured. It is shown that increasing the cathode 
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potential fall from 3200 volts to 15,000 volts causes an increase in 
the intensity of all lines of oxygen in oxygen canal rays. It is also 
shown that there are two series of oxygen spark lines characterised 
as sharp and unsharp lines. Two are spectra are also observed, 
and it is shown that the carriers of the lines of the first spectrum 
are positive univalent oxygen molecules. J. F. 8. 


Series Lines of Oxygen in Canal Rays. JoHANNEs Srarxk 
(Physikal. Zeitsch., 1913, 14, 779—780).—Polemical. A further 
criticism of Wilsar’s work (this vol., ii, 172, 359; see also Stark, 
this vol., ii, 172). J. F. §. 


Band Spectrum of Silicon Tetrafluoride. C. PorLezza (Gazzetta, 
1913, 48, ii, 124—128)—The author has re-investigated this 
spectrum, already measured by Dufour, and the new measurements 
are recorded in the present paper. Three new lines (wave-lengths 
4616°57, 4609°61, 4605°25) have been observed. The measurements 
refer to the spectrum of undecomposed silicon tetrafluoride which 
is obtained when no condenser is employed. If the intensity of 
the discharge is increased by the use of condensers, however, a 
line spectrum is obtained due to silicon and fluorine; this has 
already been described (A., 1912, ii, 876). R. V. 8. 


The Origin of Some Groups of Bands in the Spark Spectrum 
of Salts of Strontium. S. Prenxowskr (Bull. Acad. Roy. Belg., 
1913, 607—613).—The spark spectrum of strontium chloride is 
measured, both in air and in hydrogen. The spark is produced 
by a coil fed with a current of 20—25 amperes at 110 volts, using a 
Wehnelt interrupter making 350—400 breaks per second. The 
spark in this way is 0°7 cm. long. It is shown that the bands at 
\ 4583, 4565, 4545, 4524, 4421, 4401, 4340, 4305, and 4281 are due 
to the oxide. J. F. 8. 


Are Spectrum of Tellurium. Horace Scupper Us LER and 
R. A. Parrerson (Amer. J. Sei., 1913, [iv], 36, 1835—149).—The are 
spectrum of pure tellurium has been determined, using gratings of 
1 metre radius of curvature and 18159 lines in 4°6 cm. and 6°55 
metres radius of curvature and 5905 lines per cm. Fifteen lines 
have been measured lying between 3175°130A and 2081'8 4, 
measured on the international scale. The line 3175°130 is shown 
to be distinct from the tin line 3175°044, and the line 2769°653 
distinct from the antimony line 2769°939 by mixing tellurium with 
tin and antimony respectively, and photographing the spectrum 
of the mixtures when the two lines in each case are obtained. The 
arc was produced in an atmosphere of carbon dioxide between 
tellurium electrodes for the earlier measurements, and later by 


placing pieces of tellurium on the lower carbon pole of a carbon 
arc. J. F. 8. 


Absorption?’Spectrum of Aqueous Vapour. Eva von Bank 
(Ber. Deut. Physikal. Ges., 1913, 15, 731—737).—The bands at 
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59. and 6°5 p have been re-measured, and from the measurements 
it is shown that both parts of the bands are made up of a number 
of separate iines. The rotation wave-lengths calculated from these 
lines coincide with those found by Rubens in the region of the 
residual rays. It is shown that the bands 5°9» and 6°5p are 
probably to be regarded as Bjerrum double bands. J. F. S. 


Inflexion Point in the Absorption Boundary Curve; Long 
Wave-length Absorption Bands of Acetone. JOHANNES STARK 
(Phystkal. Zeitech., 1913, 14, 845—847).—The conditions under 
which a point of inflexion can occur in an absorption spectrum 
curve are considered, and it is shown that a point of inflexion 
in one branch of a band of an absorption boundary curve or an 
absorption index-wave-length curve is an indication of the presence 
of a less intense band in the same wave-length region as the first 
band. The absorption curve of acetone is then considered, and 
since this shows a point of inflexion (Bielecki and Henri, Physzkal. 
Zeitsch., 1913, 14, 516; see this vol., ii, 363), it is concluded that 
acetone, in addition to the known short wave-length bands, has a 
still less intensive long wave-length ultra-violet band above 
A 330 py. J. F. S. 


The Presence of Absorption Bands in the Ultra-violet 
Spectrum of Some Abnormal Alcohols of the Fatty Series, 
Gustave Masson and A. Faucon (Compt. rend., 1913, 157, 386—388). 
—A study of the ultra-violet absorption spectra of some normal, 
primary, secondary, and tertiary alcohols, and also of three 
abnormal primary alcohols. All the alcohols exhibit a progres- 
sive absorption for radiations of short wave-length. The secondary 
alcohols are slightly more transparent than the normal primary 
alcohols with the same carbon content, whilst the tertiary alcohols 
are markedly more transparent. The three abnormal primary 
alcohols studied showed two absorption bands, the one from 
A=2500 to 2700, and the other from A 3060 to 3150. These bands 
are special to the alcohols, and cannot be found either with the 
fundamental hydrocarbon, with the other alcohols, or with the 
corresponding alkyl haloids. The corresponding aldehydes present 
one single broad band coming between the two bands of the 
alcohols. W. G. 


Quantitative Study of the Absorption of the Ultra-violet 
Rays by Some Acids of the Ethylene Series. Jean Breteck 
and Victor Henri (Compt. rend., 1913, 15'7,372—375).—The authors 
have determined the absolute values of the absorption of the ultra- 
violet rays for a number of acids containing an ethylene linking, 
and from a comparison with the corresponding saturated acids 
have determined the influence of such a linking, and also of its 
position with respect to the carboxyl group. 

The ethylene linking in acids produces a rise in the absorption, 
the increase being greater the nearer the linking is to the carboxyl 
group. In the case of geometrical stereoisomerides, the cis-isomeride 


ii. 816 ABSTRACTS OF CHEMICAL PAPERS. 


absorbs less than the trans. The influence of the ethylene linking 
cannot be expressed in the form of an additive constant, but as a 
factor according to the following law: For a substance of formula 
ABC .. ., the molecular constant of absorption e is equal to a 
product, e=(abec ...) (a8 .. .), where a, b, c,.. . are factors 
corresponding with the different molecular groups A, B,C.. ., 
and a, B,... are factors which indicate the effect of the linking, 
configuration, and reciprocal positions of the groups. These results 
are borne out by a similar study of the alcohols. W. G. 


Absorption Spectra of the Red Dyes Sanctioned for Use in 
Confectionary. Gustave Masson and A. Faucon (Bull. Soc. chim., 
1913, [iv], 18, 803—807. Compare this vol., ii, 264, 542, 742).— 
The method of investigation used is that previously described. The 
spectra of eight dyes have been studied. Those derived from 
naphthaleneazonaphthol (Bordeaux B., crystal-ponceau, Bordeaux 
S, new coccine, fast red) and those from xyleneazonaphthol 
(ponceau RR, scarlet R) show similar spectra, both in the visible 
and invisible portions, yielding a broad band which extends from 
the yellow to the violet for small thicknesses, and covers the whole 
of the latter in the case of layers of 30 to 50 mm. They are very 
absorbent for the ultra-violet. 

Acid magenta, on the other hand, is very transparent to the 
violet rays, and gives a band covering the green and blue which, 
for short layers (8 to 18 mm.), separates into two distinct bands. 
Unlike the other reds, acid magenta is very transparent to the 
invisible rays of wave-length greater than 320—330; for layers of 
10 mm. the spectra show a sharp alteration in the absorption 
between A=270 and A=300. 

A short summary of the results of this series of investigations 
is also given. H. W. 


Emission of Series Lines by Canal Rays. Jonannes Stark 
(Ann. Physik, 1913, [iv], 42, 163—180).—The intensity of the series 
lines is brought about by the collision of canal ray particles with 
the non-luminous atoms, the canal ray particle passing through 
their periphery and bringing about an ionisation. The relationship 
of the intensity of the higher valence lines to that of the univalent 
lines increases with increasing velocity of the light of the canal 
rays. Helium-canal rays tend to produce low valence lines of other 
elements. It is shown to be probable that the collision of heavy 
canal-ray particles on aluminium atoms occasions changes of both 
light energy and kinetic energy. The canal rays of heavy elements 
allow helium atoms, which lay in their path, to pass through their 


outside layer without any marked change in their kinetic energy. 
J. F. 8. 


Fluorescence of the Elements of the Sixth Group of the 
Periodic System. Sulphur, Selenium, and Tellurium Vapours. 
Wa ter Sreupine (Physikal. Zeitsch., 1913, 14, 887—893).—The 
four elements of the sixth group of the periodic system show 4 
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marked fluorescence in the gaseous condition. The fluorescence 
moves from regions of short wave-length to regions of longer wave- 
length with increase of atomic weight. For oxygen, fluorescence is 
exhibited below A 2000 A.; for sulphur, between A 2500 A. and 
43200 A.; for selenium, from A.3000 A into the visible region, and 
for tellurium in the most refrangible part of the visible region. 
A definite density and temperature is necessary for production of 
fluorescence ; for example, in the case of sulphur vapour a tempera- 
ture of 400—500° is necessary. The fluorescence spectra are discon- 
tinuous, and show more or less feeble groups of lines which have 
the appearance of bands. The fluorescence is greatly weakened by 
mixing the vapours with other gases or vapours. J. F.S 


Phosphorescence of Mercury Vapour after Removal of the 
Exciting Light. F. S. Pumps (Proc. Roy. Soc., 1913, A, 89, 
39—44).—The phosphorescence of mercury vapour has been 
observed by directing a beam of light A=2536 from a water-cooled 
quartz mercury lamp on to an exhausted quartz tube, in which a 
stream of mercury vapour is produced by distilling mercury from 
one limb into the other. The mercury fluoresces at low pressures, 
and persists after the vapour has passed the exciting beam of light. 
The fluorescence of the vapours of iodine, anthracence, and retene 
was examined by the same method, but with negative results. 

J. F. §. 


Rotatory Power of Some Organic Complexes of Molybdic 
Acid. Arrigo MazzuccHeE..t, C. Ranucci and A. Sapatint (Gazzetta, 
1913, 48, ii, 26—59. Compare Mazzucchelli, A., 1911, i, 10; 
Mazzucchelli and Borghi, A., 1911, i, 11)—From the authors’ 
measurements with solutions of mixtures of tartaric and molybdic 
acids, as well as from those of Rosenheim and Itzig (A., 1900, i, 
135, 272), it appears that the rotatory power of the organic acid 
in presence of any given quantity of molybdic acid is not absolutely 
fixed, but varies within limits which exceed those of experimental 
error. It is suggested that the solutions may present a case of 
false equilibrium. 

The rotatory power of solutions containing molybdic acid, 
tartaric acid, and a third indifferent, inactive acid (acetic acid, 
hydrochloric acid), is not seriously affected by the presence of the 
last-named, so that polarimetric measurements may be used to 
determine the partition of molybdic acid in a solution between 
tartaric acid and any other acid capable of forming molybdic 
complexes but inactive. 

The difference between the white and yellow molybdic acids in 
regard to tartaric acid, confirmed in the previous paper (Joc. cit.), 
has since been found not to exist; where the differences are not 
accidental they may be referred to the methyl! alcohol present. The 
same similarity of behaviour towards tartaric acid was also 
observed in the case of molybdic acid from other sources (by acidifi- 
cation of ammonium paramolybdate “Merck,” acid ammonium 
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molybdate, 3(NH,).0,8Mo00;,4H,O, and potassium trimolybdate, 
respectively). 

Further measurements of the rotatory power of solutions con- 
taining tartaric acid and various molybdates of sodium and 
potassium show that the rotatory power depends only on the 
relative proportions of the constituents, and not on the order of 
addition or on the nature of the molybdate added (compare 
loc. cit.). Hence if a solution of an alkaline tartrate does not 
dissolve more than an equimolecular quantity of molybdic acid, 
this is due only to the slowness of the heterogeneous reaction. 

Towards malic acid the white and yellow molybdic acids behave 
alike; in both cases indications of the existence of two compounds, 
C,H,O;,MoO, and C,H,O,,2Mo0O,, are found. 

The white and yellow molybdic acids behave similarly towards 
quinic acid. The rotatory power of the solutions is altered b 
addition of ethyl alcohol, as well as by that of methyl alcohol, and 
the rotatory power is also considerably affected by changes of 
concentration. 

Measurements of the rotatory power of mixtures of molybdic 
and tartaric acids to which hydrogen peroxide had been added 
showed the existence of two peracids, C,H,O,,Mo0,,H,0, 
and C,H,0,,2Mo0,,H,O,. There may be also compounds in the 
proportions 1:2:2, 1:3:2, and 1:3:3, or the values observed at 
these concentrations may be due to dissociation of the compound 
1:2:1. In any case, compounds other than these do not exist 
(compare Mazzucchelli and Borghi, Joc. cit.). When the ratio 
MoO,:H,O, exceeds 1:2, the rotatory power diminishes consider- 
ably. 

The rotatcry power of mixtures of malic acid, molybdic acid, and 
hydrogen peroxide does not change appreciably on keeping; the 
values obtained are not much influenced by temperature, but vary 
considerably with the total concentration of the solution. The 
addition of the peroxide diminishes the rotatory power, which 
becomes negative when the concentration reaches MoO;,2H,0,. 

The addition of peroxide to solutions of quinic acid and molybdic 
acid also causes a diminution of rotatory power. R. V. S. 


The Photochemical Equivalent. Epwarp C. C. Baty (Physikal. 
Zetisch., 1913, 14, 893—896).—The theory of electric fields surround- 
ing molecules is developed by the author, and experimental 
evidence is advanced to show the addition of a molecule of an acid 
to a base to form an additive compound before the formation of a 
salt takes place. These actions are studied spectroscopically in the 
case of p-aminobenzaldehyde and hydrochloric acid, and in the 
sulphonation of quinol dimethyl ether (compare Baly and Rice, T., 
1912, 101, 1475). It is shown that experiments of Henri and 
Wurmeer (this vol., ii, 369) give values for the quantity of light 
absorbed by the photochemical reactions they have observed, which 
are too small, and it is suggested in opposition to the above authors 


that a portion of the necessary energy is derived from the solvent. 
J. F. 8. 
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Theory of Photochemical Reaction Velocity. Max Bopenste1n 
(Ber. Deut. physikal. Ges, 1913, 15, 690—704).—A theoretical paper 
in which an hypothesis of the mechanism of photochemical reac- 
tions is put forward and examined in connexion with a large 
number of published photochemical changes. It is assumed at the 
outset that every photochemical reaction is a photoelectrical change 
in which a molecule is divided, with absorption of light energy, 
into an electron and a positive residue with a free valency. Both 
parts are then capable of reaction ; the positive residues react either 
with one another or with other molecules, the electrons by com- 
bining with other molecules and rendering them capable of 
reaction. This leads to reactions of two kinds, primary light 
reactions occurring between the positive residue and other mole- 
cules, and secondary light reactions between molecules which have 
been rendered active by combining with an electron. Both types 
of reactions are developed in the paper. J. F. S. 


Influence of Oxygen on the Selective Photo-effect of 
Potassium. Robert Pont and P. Prinesnemm (Ber. Deut. physikal. 
Ges., 1913, 15, 625—636).—When potassium is brought into contact 
with oxygen at low pressure a dark-coloured surface layer is formed, 
which consists of a solution of colloidal potassium in a compound of 
potassium and oxygen. This mixture is strongly photoelectrically 
active, so much so that in the violet end of the spectrum a yield of 
240 x 10-4 coulomb per light calorie is observed. The maximum of 
this selective activity is displaced 7% from that of pure potassium 
in the direction of smaller wave-length, from A=436 py to 
\=405 pu. At the same time, there is a large increase in the 
electron emission below A= 280 up, which is to be regarded as the 
normal photo-effect of potassium oxide. J. F. 8. 


The Réle of Uranium Salts as Photochemical Catalysts. 
DaniEL BerTHELOT and Henry Gaupecuon (Compt. rend., 1913, 157, 
333—335).—A continuation of experiments on the behaviour of 
uranium salts as photochemical catalysts (compare A., 1911, ii, 
170). Apart fromm salts of uranium, neither the fluorescent nor 
radioactive substances, experimented with, accelerated photochemi- 
cal reactions. The accelerating influence of the uranium salts is 
limited to a special class of reactions, namely, the decomposition of 
open-chain acids, especially dibasic or complex acids. These are 
reactions which occur spontaneously in ultra-violet light, and, 
under the influence of the catalyst, they take place in visible light. 
The catalyst thus lowers the vibration frequency of the photo- 
chemical reaction, in the same way as an ordinary catalyst lowers 
the temperature of a chemical reaction. 


Negative Photocatalysis of Hydrogen Peroxide. Victor 
Henert and René Wourmser (Compt. rend., 1913, 157, 284—287).— 
The addition of traces of numerous different substances to hydrogen 
peroxide renders it stable towards ultra-violet rays, alkalis being 
more active than acids in this respect. The authors suggest that, 
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in many of the cases of catalysis by ferments and colloidal metals, 
the action of poisons is on the substances undergoing transforma- 
tion, and not on the catalyst itself. Further, that the action of 
certain ferments is quite comparable to thet of the ultra-violet 


rays. W. G. 


Absorption of Ultra-violet Rays by Some Mineral Colouring 
Matters in Aqueous Solution. Gustave Masson and A. Favcon 
(Compt. rend., 1913, 15'7, 332—333. Compare this vol., ii, 742).—A 
study of the absorption of the ultra-violet rays by aqueous solutions 
of such substances as potassium ferrocyanide, gold chloride, copper 
sulphate, &c. These colouring matters exhibit various powers of 
absorbing ultra-violet rays, and are far less powerful than synthetic 
organic dyes, although qualitatively the absorption is of the same 
order, and in the case of band spectra, broad absorption bands 
occur in the same regions of the spectrum, these depending on the 
colour, and not on the chemical constitution of the substance. 


W. G. 


Rays of Positive Electricity. Sir Josrpn J. THomson (Proc. Roy. 
Soc., 1913, 4, 89, 1—20).—The Bakerian Lecture. The properties 
of positive rays are considered, together with the author’s method of 
examination by subjecting them to electric and magnetic fields. 
The use of this method of investigation is considered, and its appli- 
cation to the analysis of the gases in excited tubes. The author 
shows that the heavier constituents of the atmosphere probably 
contain a gas of atomic weight about 22, and that neon is probably 
a mixture of two gases of atomic weights respectively about 20 and 
22. The production of a gas of atomic weight 3 . (X;) is considered ; 
this gas is produced along with helium when metals and salts are 
bombarded by cathode rays, and the production of the gas is not 
diminished when the salts are dissolved in water or alcohol, evapor- 
ated to dryness, and then bombarded. The possible nature of the 
gas X; is considered. It is shown that it may be stored over 
mercury for weeks; it may be heated in a quartz tube to a red heat 
without change ; sparking with oxygen and heating with phosphorus 
have no action on the gas, and it does not combine when heated 
with sodium vapour. On the other hand, it combines with 
mercury vapour when an electric discharge is sent through the 
mixture, and it combines to some extent with red hot copper. In 
a note added to the paper the author shows that there is a genuine 
production of helium and X, apart from liberation of absorbed 
gas when salts of the alkali and alkaline-earth metals are bom- 
barded. This is regarded as remarkable, since potassium has been 
already shown to be radioactive. In the case of potassium iodide 
evidence was obtained of the existence of a gas of atomic weight 35, 
which represents the difference between the atomic weights of 


potassium and helium. d. @. &. 
Collisions Between Gas Molecules and Slow Moving 


Electrons. II. J. Franck and Gustave Hertz (Ber. Deut. phystkal. 
Ges., 1913, 15, 613—620. Compare this vol., ii, 548),—-The conclusion 
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arrived at in Part I., namely, that the collisions between electrons 
and gas molecules are more elastic the smaller the electron affinity 
of the gas molecule, is confirmed. It is shown for the gases helium, 
hydrogen, and oxygen that the energy necessary for ionisation is 
not obtained by the electrons on a single free path. In the case 
of helium the ionisation energy can be obtained during any number 
of collisions ; in the case of hydrogen the number is limited by the 
energy loss at the collision, and in oxygen it is still smaller, since 
the strong electronegative character of oxygen conditions markedly 
inelastic collisions between electrons and molecules. J. F. 8. 


Radium Content of Certain Varieties of Mud. Ernst 
Henprik Btcuner (Chem. Weekblad, 1913, 10, 748—751).—The 
presence of radium as sulphate has been detected in samples of 
blue and brown mud from Rockanje. A. J. W. 


Determination of the Strength of Radium Preparations. 
Wittem P. Jorissen (Chem. Weekblad, 1913, 10, 710—711)—A 
description of an application of Rutherford’s method to the valua- 
tion of a radium preparation accidentally contaminated with 
foreign material. A. J. W. 


Complex Nature of Radio-actinium and the Position of 
Actinium in the Periodic System. Orro Haun and Lise MEITNER 
(Physikal. Zeitsch., 1913, 14, 752—758).—By means of determinations 
on the change of the a- and B-ray activity of actinium which had 
been freed from radio-actinium-I the authors are unable to find 
any evidence of the existence of an intermediate product between 
radioactinium and actinium-X. Such a substance, radio-actinium-2, 
is stated to exist by Chadwick and Russell (this vol., ii, 274), and 
to have a half-life of thirteen hours. The position of actinium in 
the periodic system and in uranium series is discussed. It is held 
that actinium is tervalent, and is derived from a quinquevalent 
parent substance which emits a-rays. The following scheme is put 
forward to indicate the position of actinium in the uranium 


family : 


5 6 4 2 
6 4 fo A,—Ur. If—Io.—Ka 
 pneaiittaia B a. © *, . 
. Act. I——> Act. [1-—Radio-act.—Act. YX. 
= (8) a, p a 
J. F. S. 


Uranium-X,. Orro Haun and Lise Merrner (Physika!. Zeitsch., 
1913, 14, 758—759)—A method of isolation of uranium-X, is 
given. Uranium-X is separated from uranium by means of 
ammonium carbonate. The uranium-X is dissolved in fairly strong 
acid, and filtered through a filter paper on which tantalum pent- 
oxide had previously been filtered. In this way the uranium-X, 
is held back and freed from all but about 1% of uranium-X,. From 
measurements of the activity of the tantalum pentoxide the half- 
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life of uranium-X, is determined as 1°17 minutes. Uranium-X, is 
shown to have properties homologous to those of tantalum, and its 
penetrating f-rays are identical with those of the undivided 
uranium-X. There is no evidence to show whether uranium-X, is 
the origin of the slow f§-rays found in the original uranium-X, It 
is held that uranium-X, is a direct product of uranium-X,. 

J. F. 8. 


Liquid Helium. II. The Electrical Resistance of Pure 
Metals, etc. VII. The Potential Difference Necessary 
for the Electric Current Through Mercury Below 4:19°X. 
H. KammertincH Onnes (Proc. K. Akad. Wetensch. Amsterdam, 
1913, 16, 113—124. Compare this vol., ii, 748)—A_ theoretical 
paper, in which the local heating and consequent resistance changes 
of a thread of mercury at temperatures below 4°19° K. are discussed. 
It is shown that a different crystalline form of the solid mercury is 
not sufficient to account for the increased resistance at 3°65° K. 
These superconducting points cannot be accounted for on the 
Wiedemann and Franz or the Lorenz relationships. An electronic 
theory is put forward and discussed. J. F. 8. 


Electrical Conductivity of Concentrated Aqueous Solutions. 
ALEXANDER N. Sacuanov (Zeitsch. Litktrochem., 1913, 19, 588—589). 
—The conductivities of concentrated solutions of silver nitrate, 
lithium chloride, and lithium chlorate have been measured. The 
viscosities of the same solutions have also been determined, and the 
conductivity values corrected for the change in viscosity by means 
of the formula L=A(y/n)”, in which Z is the corrected conduc- 
tivity, A the measured conductivity, yn the viscosity of the solvent, 
and y that of the solution; m is a constant with a value approxi- 
mating to unity. It is shown in this way that the conductivity 
of concentrated solutions is abnormal, inasmuch as the molecular 
conductivity increases with increasing concentration. The values 
of Kohlrausch for ammonium nitrate, potassium bromide, and 
potassium iodide have been treated in the same way, and these 
salts are also shown to be abnormal. J. F. S$. 


Electrical Conductivity of Alloys of Copper and Tin. 
Nixotat A. Puscuin and A. V. Baskov (J. Russ. Phys. Chem. Soc., 
1913, 45, 746—752).—The curves showing the variation of (1) the 
specific resistance, and (2) its temperature-coefficient with the com- 
position of copper-—tin alloys consist each of six branches, corre- 
sponding with the following ranges of composition (atom. % of 
tin): O0O—7, 7—20, 20—25, 25—40, 40—50, 50—100. The resist- 
ance curve shows a minimum and the temperature-coefficient curve 
a maximum at 25 atom. % of tin, the magnitude of the coefficient 
being similar to the values obtained for pure metals; these results 
indicate the existence of a definite chemical compound, Cu,Sn, and 
are in agreement with those of thermal analysis, etc. ’ 

The low value of the temperature-coefficient corresponding with 
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the composition Cu,Sn indicates the formation, not of a definite 
compound, but of a solid solution. 
Whilst the addition of tin to copper causes a very rapid increase 


in the resistance, copper produces but: little change in the resistance 
of tin. x. mF. 


Experimental Determination of a Dropping Electrode 
Potential in Water Alcohol Mixtures. H. Krumreicn (Zeitsch. 
Elektrochem., 1913, 19, 622—636).—The author has determined the 
potential of a dropping electrode in aqueous and aqueous-alcoholic 
solutions of potassium nitrate. The values obtained are compared 
with those deduced from the electro-capillarity curve for the same 
solutions, and it is shown that they are generally in good agree- 
ment. Measurements were also made to show the dependence of 
the potential on the mercurous ion concentration in the same 
solutions. It is shown in this connexion that the agreement is 
much better in the aqueous-alcoholic solutions than in the aqueous 
solutions. Very full details are given of the apparatus employed 
and of the precautions which must be observed to obtain repro- 
ducible and correct measurements. é. ¥. &. 


Influence of Pressure on the 4.M./. of the Lead 
Accumulator. Ernst Conen and G. pe Bruin (Proc. K. Akad. 
Wetensch. Amsterdam, 1913, 16, 161—164).—The paper deals with 
the experimental determination of the relationship between the 
influence of pressure on the #.M.F. of a galvanic cell and the 
volume changes which occur when the quantity of electricity de 
passes through it. This is represented by the equation: 
— (dE | dp) py = (dv / de) »», 

where £ is the #.M.F. of the cell, » the pressure, and dv the change 
of volume. This change can be calculated if the specific volume 
of the system before and after the passage of the current de is 
known, or it can be determined experimentally. The authors fitted 
two perforated lead electrodes in a dilatometer filled with dilute 
sulphuric acid, and after forming the electrodes the apparatus was 
placed in series with two silver voltameters, a milliammeter, and a 
resistance. The temperature was kept at 15°00°+0°005, and a 
current passed for twenty hours. The silver deposited was weighed, 
and the volume change determined from a graduated capillary 
tube, into which the liquid of the dilatometer was forced. In this 
way from three experiments it is found that the volume increase is 
3°67 c.c. per gram-equivalent. Calculating from the change in the 
specific volume the value 3°54 c.c. was obtained. J. F. S. 


Tantalum as a Cathode Material. G. OsrerneLp (Zeitsch. 
Elektrochem.. 1913, 19, 585—587).—Experiments have been made 
with tantalum with the object of testing its suitability as a 
cathode. It is shown that in a 2N-sulphuric acid solution the 
overvoltage is 1°14 volts. It is also shown that as a reducing 
electrode in the case of benzophenone, caffeine, and nitrobenzene, it 
gives exceedingly poor yields. It is also shown to absorb hydrogen 
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and at the same time to lose its elastic properties and become 
crystalline and brittle. A series of discharge potential measure- 
ments made in 2/-sulphuric acid are recorded. It is thus shown 
that tantalum can have but a very restricted use as a cathode 
material. J. F. S. 


Electrolytic Valve Action of Metals. W. Winter (Physikal. 
Zeitsch., 1913, 14, 823—-828).—It has been shown by Schultze (A., 
1907, ii, 842; 1908, ii, 350, 560, 658; 1909, ii, 371; 1911, ii, 365; 
1912, ii, 126, 529) that many metals in addition to aluminium 
exhibit a valve action on the alternating current. It has been sug- 
gested that the valve action is brought about by an active layer on 
the electrode, which of itself is non-conducting. The current is con- 
veyed by a series of pores filled with electrolyte, except in the imme- 
diate neighbourhood of the electrode, where a thin gas layer exists, 
and consequently the current can only be conveyed in the direction 
of the metal. The author has tested this explanation by binding 
sheets of several metals on the outside of a porous pot filled with 
an electrolyte in which a carbon electrode was placed. It is shown 
that in potassium hydroxide solution under these conditions the 
metals magnesium, aluminium, zinc, cadmium, iron, cobalt, nickel, 
lead, tin, antimony, bismuth, copper, silver, platinum, gold, and 
chromium show a strong anodic valve action, whilst in dilute 
sulphuric acid all except the last three show the same action. 
Hydrochloric acid and nitric acid show a very slight valve action 
in some cases, but generally there is no valve action under the 
experimental conditions. An amalgamated gold electrode in dilute 
sulphuric acid showed the valve action. The cause of the action is 
considered, and it is shown that electrolytic and Wehnelt effects 
do not explain the phenomenon. It is considered likely that the 
metals under investigation form layers which in ordinary circum- 
stances would be dissolved and removed from the surface of the 
electrode. J. F. S. 


Partition of Electrolytes between Water and a Second 
Solvent. Nivraran Duar and Aswint Kumar Darra (Zeitsch. 
Elektrochem., 1913, 19, 583—585).—The authors have determined the 
partition of lithium chloride and cadmium iodide between water 
and amy! alcohol, and the latter salt between ether and water. 
The object of the investigation was to determine from the results 
the degree of dissociation of the dissolved salts. The results, how- 
ever, show that the method is unsuitable for such determinations ; 
the values obtained in this way differ as much as 58% from those 
obtained from conductivity determinations. J. F. S. 


The Dissociation of Good Electrolytes and the Law of Mass 
Action. Paut Ta. Muuier and R. Romann (Compt. rend., 1913, 
157, 400—403. Compare this vol., ii, 679).—A theoretical discus- 
sion of results obtained and previously given (compare Joc. cit.) in 
support of their view that the results must be due to the fact 
that the base and acid generators of a good electrolyte themselves 
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follow the law of mass action and possess ions the hydration of 
which is constant at dilutions above 1 gram-molecule in 100 litres 
of water. W. G. 


Formation of Sodium Hypochlorite with Cooled Anodes, 
Paut H. Prausnirz (Zettsch. Hlektrochem., 1913, 19, 676—680).—A 
cooled platinum anode has been used in the preparation of hypo- 
chlorite solutions ; it is shown that in a 5/V-sodium chloride solution 
at 20° electrolyte temperature, an improved hypochlorite concen- 
tration can be obtained if a somewhat higher anode current 
density (C,) is employed. Without cooling, the highest value 
obtainable is 41°6 grams of bleaching chlorine per litre, whilst 
if the anode temperature is maintained at 15° the value rises to 
90 grams per litre and at 3—4° to 100 grams per litre, C, in the 
above cases being 1°25 amperes per sq. cm. The current efficiency 
at the beginning of the process is high, but afterwards falls off 
somewhat. Gradual raising of the temperature of the water Lt 
flowing through the anode showed that with the electrolyte at iy 
20—25° and C,, =1°25 amperes per sq. cm., the temperature of the ‘ 
anode must have been about 40°. Cooling the anode to 20° and : 
raising the temperature of the electrolyte (5N-NaCl) to 48° gave a ; 
maximum yield of 70 grams of bleaching chlorine per litre with a i 
terminal potential reduced 20%, and a current efficiency of over i 
50%. In a W-sodium chloride solution, cooling the anode is without 
influence. At smaller values of C,, for example, 0°47 ampere per 
sq. em. in 5N-sodium chloride solution and with the anode at 12°, i 
an increase in concentration from 39°7 to 49°1 grams of bleaching 
chlorine per litre is obtained. Platinising of the anode and cooling 
gives at C,=0°47 ampere per sq. cm. an increase of from 47 to 
60 grams of bleaching chlorine per litre. The current efficiency 
is in this case as high as in the case where Turkey-red oil and 
chromate are used with platinised electrodes (Prausnitz, this vol., j 
li, 49). J. F. 8. ; 
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Departures From the Curie Law in Connexion with the 
Zero Energy Point. E. Oosteruuis (Physikal. Zeitsch., 1913, 14, 
862—866).—Instances are quoted to show that a large number of 
substances do not obey the Curie law, y7'=constant, for at low 
temperatures the value decreases. This divergence is discussed, f 
and it is shown that the three types of divergence from the Curie 
law can be united under the theory of a zero rotational energy 
point. The zero energy point is shown to be a reality by the 
course of the specific heat of hydrogen at low temperatures 
(Einstein and Stern). The theory of free electrons in metals is 
explained by the theory of quanta, using the conception of a zero 
energy point. a. Fs & 
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Present State of the Temperature Scale. Grorce KIMBALL 
Burcess (J. Chim. phys., 1913, 11, 529—542).—Some uncertainty 
attaches to the corrections to be applied to the readings of the gas 
thermcmeter to convert them to absolute thermodynamic tempera- 
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tures, but helium and hydrogen between —50° and +75° depart 
so little from perfect gases that the correction in constant volume 
thermometers is less than 0°001°. 

The usual secondary standards are mercury in glass or quartz 
up to 755° and toluene or pentane in glass for low temperatures. 
The readings depend on the kind of glass and its previous history. 
The platinum resistance thermometer from 200° to 1000° is very 
exact, and the constant in Callendar’s formula for the particular 
piece of platinum may be determined by measurements at 0°, 100°, 
and 32°383° (transition point of sodium sulphate), or 444°6°+0°1° 
(boiling point of sulphur). The error at 1100° is less than 2°. 
With the platinum resistance thermometer 0°0001° is appreciable 
at +25°. 

The platinum—rhodioplatinum thermo-junction is of inferior 
accuracy, necessitating rather large corrections, and being subject 
to unknown errors due to lack of homogeneity in the wires. 

The author gives a list of twenty-four boiling, fusing, and trans- 
formation points ranging from —252°7° to: +3000°, which are 
available as fixed points in thermometry, noting the degree of 
approximation of each. 

The International Bureau of Weights and Measures has now a 
scale of temperatures from 0° to +100° with a maximum error of 
0°002°. Outside of these limits there is no general agreement as 
to the basis of temperature measurements. Between +450° and 
+1550° the nitrogen thermometer is commonly used, and above 
1550° radiation pyrometers, the constants of which have been deter- 
mined at lower temperatures. It should be possible to establish 
an international scale up to 1000°. R. J. C. 


An Easy Method of Obtaining Temperatures as Low as 
— 211° by the Use of Liquid Nitrogen. Grorcrs CLaupE (Compt. 
vend., 1913, 15'7, 277—279, 397).—By rapidly bubbling hydrogen, 
previously passed through a copper spiral immersed in liquid 
nitrogen, through liquid nitrogen in a silvered vacuum vessel, the 
temperature rapidly falls. In one experiment it reached —200° 
after two minutes, —206° after six minutes, and —210° after 
twelve minutes. The hydrogen should pass at the rate of 20—25 
litres per minute. 

In the second paper the author points out that Dewar has 
already described this process in 1904. W. G. 


New Designs for Specific Heat Apparatus. Arpen R. 
JoHnson and Bernarp W. Hammer (J. Amer. Chem. Soc., 1913, 35, 
945—948).—The principle of the one apparatus is that a definite 
amount of heat is supplied to the liquid in the calorimeter by 
immersing an electric lamp in it and passing the current for a 
definite time. Using water in the one case, and the liquid under 
investigation in the other, and making appropriate corrections for 
radiation, the specific heat of the liquid under investigation 1s 
readily determined. The determination may also be made by 
comparing the amounts of electrical energy necessary to raise 
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given weights of water and the other liquid through a definite range 
of temperature. For this apparatus a very constant voltage is 
required. 

In another apparatus a variable voltage may be used. An electric 
light bulb is fastened into a copper vessel containing 100 grams 
of water. The whole is raised to a definite temperature by means 
of the lamp, and is then used as the hot body for immersion in the 
liquid in the calorimeter. T. &. P. 


Calculation of Specific Heats from Elasticity Constants. 
ArnoLD EvckEn (Ber. Deut. physikal. Ges., 1913, 15, 571—577).—A 
theoretical paper in which the calculation of specific heats by 
means of the formule of Born and Karman and Debye is discussed. 
It is shown that probably the theoretically deduced relationship 
exists between elasticity and heat content for crystals at low 
temperatures. J. F. 8. 


Experimental Examination of the 7° Law for the Course of 
the Specific Heat of Solid Substances at Low Temperatures. 
ArnoLD EuckEN and Friokric Scuwers (Ber. Deut. physikal. Ges., 
1913, 15, 578—588).—The specific heats of lead, fluorspar, and 
pyrites have been determined at a series of low temperatures with 
the object of confirming Debye’s law (A., 1912, ii, 1134). The 
determinations were carried out by an electrical method and with 
the least possible weight of apparatus, in order to reduce the 
quantity of heat required to raise the temperature of the calori- 
meter and its contents. The measurements were made for lead 
between 15°95° and 92°0° abs., fluorspar 17°5° and 86°0° abs., and 
pyrites 21°7° and 84°0° abs. At these temperatures the molecular 
heat of fluorspar and pyrites varies proportionally to the cube of 
the absolute temperature, the values varying between 0°07 cal. and 
10 cal. Consequently, within this region the theory of Debye, 
which was supposed to hold for monatomic substances only, is 
applicable to regular polyatomic crystals. The molecular heat of 
fluorspar follows the Debye theory over the whole temperature 
range, whilst that of pyrites ceases to agree at higher temperatures. 

J. F. 8. 


Theory of Space Grating Oscillations and the Specific Heat 
of Solid Substances. Hans Tuirrine (Physikal. Zeitsch., 1913, 14, 
867—873. Compare Born and Karman, Physikal. Zeitsch., 1912, 
13, 297, and this vol., ii, 101)—The author shows that the equa- 
tion deduced by Born and Karman on the specific heat of regular 
crystalline substances can be strictly developed mathematically. 
The specific heat of copper, rock salt, and sylvine is calculated 
for low temperatures, and values obtained which in cases differ 
from the observed values of 6—16%. These divergencies can in 
every case be explained theoretically. J. F. 8. 


Atomic Specific Heats between the Boiling Points of 
Liquid Nitrogen and Liquid Hydrogen. I. Mean Atomic 
Specific Heats at 50° Absolute of the Elements a Periodic 
Function of the Atomic Weights. Siz James Dewar (Proc. Roy. 
Soe., 1913, A, 89, 158—169).—The specific heat of 53 elements 
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has been determined between the temperatures of boiling nitrogen 
and boiling hydrogen. The substances were cut into pieces of 
uniform shape, and cooled in a jacket containing liquid nitrogen; 
they were then allowed to drop into a calorimeter containing liquid 
hydrogen, and the volume cf hydrogen gas given off was measured. 
After a number of corrections were applied the specific heat was 
calculated, and it is shown that the specific heat is a periodic 
function of the atomic weight, and that the atomic specific heat 
curve has a similar form to the Lothar Meyer atomic volume curve. 


J. F. 8. 


Specific Heat of Hydrated Salts. Iwiar Rotta and Luiai 
AccamE (Atti R. Accad. Lincei, 1913, [v], 22, ii, 109—116).—An 
expression for the difference of the specific heats of the last 
molecules of water of crystallisation of two hydrated salts may be 
deduced from thermodynamical considerations. By experiment the 
molecular heat of ZnSO,,7H,O at 9° is found to be 93°66, that of 
ZnSO,,6H,O 80°75, so that the last molecule of water has a 
molecular heat of 12°91 cal. (calculated 12°91). The molecular 
heat of MgSO,,6H,O is found to be 79°657 cal., and, Kopp’s value 
for MgS0O,,7H,O being 88°97, the molecular heat of the last 
molecule of water is 9°31 (calculated 10°09). The author’s experi- 
ments, however, give a value for the molecular heat of MgSO,,7H,O 
which would reduce the value for the difference from that of the 
hexahydrate to 6°86 cal. Measurements of the molecular heat of 
FeSO,,7H,O and FeSO,,4H,O give 92°147 and 63°587 cal. respec- 
tively, the difference being 28°56 (calculated 27°16). R. V. 8. 


Determination of the Freezing Point. A. van Raa.te (Chem. 
Weekblad, 1913, 10, 709).—A description of a perforated, metallic 
cylinder recommended as a protection for the glass tube employed 
in cryoscopic work. A. J. W. 


Apparatus for the Determination of Boiling Points. A. A. 
Besson (Chem. Zeit., 1913, 3'7, 1035).—The apparatus is so arranged 
that the thermometer does not come into contact with the 
condensed liquid falling back into the flask from a return con- 
denser. This is attained by placing the thermometer in a wide 
tube opening through the stopper of the flask. At the upper end 
of this tube is a sidetube, through which the vapours pass, con- 
necting with another wider tube; the end of the condenser opens 
into the top of this wider tube, the bottom of which connects with 
a narrow tube leading through the stopper to the bottom of the 
flask, thus allowing the condensed liquid to return to the flask 
without coming in contact with the thermometer. T. 8. P. 


Determination of the Vapour Pressure and Density Curves 
of Oxygen; Construction of an Apparatus for Determining 
Critical Data. F. E. E. Germann (Physikal. Zeitsch., 1913, 14, 
857—860).—An apparatus designed by Nernst and Eucken 38 
employed. The temperature measurements are made by means of 
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a lead resistance thermometer, which is shown to change its resist- 
ance more regularly than platinum in the region 20—60° absolute, 
and can be read to 1/100 of a degree. It is shown that a 
vacuum vessel can be kept at a constant temperature by the use 
of liquid air and an electrical heater simultaneously. Using this 
apparatus the vapour-pressure curve of oxygen has been deter- 
mined for pressures from 1 to 25 atmospheres. The density of 
liquid oxygen over the same pressures has also been obtained, and 
the values found to lie between 1°0605 at 2°72 atms. and 100°25° 
absolute and 0°8474 at 23°59 atms. and 136°10°. J. F. S. 


Vapour-pressure Curve of Oxygen and the Determination 
of the Critical Data of Hydrogen. Fritz Buuie (Physikal. Zettsch., 
1913, 14, 860—862).—Using a slightly modified Nernst-Eucken 
apparatus, the author has determined the vapour-pressure curve 
of oxygen, and obtained values which do not differ more than 1/10° 
from those of Germann (see preceding abstract). By means of the 
same apparatus the critical constants of hydrogen have been deter- 
mined, and the values critical temperature 31°95°+0°10 and critical 
pressure 11°0 atm. have been obtained. J. F. S. 


Fixed Points in Thermometry between 100° and 400°. 
Vapour Tensions of Naphthalene, Water, and Benzophenone. 
I. Vapour Tensions:of Naphthalene. J. M. Crarrs (J. 
Chim. phys., 1913, 11, 429--477).—The boiling point of water is 
suitable as a thermometric standard for temperatures between 
+70° and +170°. Only two substances, namely, naphthalene and 
benzophenone, have been found sufficiently stable for use above 
+170°. Naphthalene, purified by fractional crystallisation, 
retained its boiling point unaltered after boiling continuously for 
twelve months. The boiling point was 218°25°, 219°09°, and 
218'46° on different mercurial thermometers. 

A complete series of pressure-boiling point values for naphthalene 
was obtained by direct comparison with a constant volume nitrogen 
thermometer between 231°16 mm. (+171°23°) and 2149°31 mm. 
(+269°51°), and an interpolation formula worked out which satis- 
factorily covers the whole of this range. 

The specially designed ebullioscope charged with one kilo. of 
naphthalene was mounted as nearly horizontally as possible to 
avoid the error due to the weight of the vapour column. The 
naphthalene vapour was liquefied in a condenser maintained at 
+80° by circulating water. The variation in temperature from 
one part of the vapour space to another was less than 0°01°. 

The thermometer filled with atmospheric nitrogen was used in 
conjunction with a special form of open-type manometer, and a 
syphon barometer in which the levels were determined electricaly 
with great precision by platinum contact points attached to the 
verniers. For pressures less than atmospheric the syphon baro- 
meter was used alone as a manometer. The average temperature 
of the mercury column was indicated by a thermometer the bulb 
of which was of the same dimensions as the whole barometer 
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After every measurement the fixed points 0° and 100° of the gas 
thermometer were redetermined so as to avoid errors due to the 
hysteresis of the glass. 
The boiling point of naphthalene at 760°00 mm. is 218°06° at 
28 metres above sea level at the latitude of Boston, U.S. (42°21’). 
R. J. C. 


Heat of Formation of Silicon Nitride. CamiLLE Maricyon 
(Bull. Soc. chim., 1913, [iv], 13, 791—793).—Silicon nitride is formed 
by heating a mixture of silica and carbon in a stream of nitrogen 
at 1400—1500° according to the equation: 

38i0, + 6C + 2N,=Si,N, + 6CO. 

When using a mixture of nitrogen with 30% of carbon monoxide 
the author finds that union with nitrogen proceeds at 1500°, but 
not at 1400°, and that it appears to commence at 1450°. He thus 
deduces that the system is in equilibrium between 1400° and 1450° 
for this pressure of carbon monoxide. By substituting the values 
so obtained in Nernst’s formula, he calculates the heat of formation 
of silicon nitride to be 159°3 Cal. H. W. 


Stability of Cyclic Compounds from a Thermochemical 
Point of View. P. V. Zusov (J. Russ. Phys. Chem. Soc., 1913, 45, 
753—766. Compare A., 1902, i, 144).—By dividing the molecular 
heats of combustion of ethylene, cyclopropane, etc., by 2, 3, etc., 
the author obtains the heat effect corresponding with CH,. Some 
of the values thus derived are as follows: 

Ethylene ........0............ 166°65 Cals, | Propylene...............00008 164°23 Cals. 
cycloPropane 166°47_ ,, Methyleyclobutane ‘ 
cycloPentane.... woe 159°86 ,, Methyleyclopentane 

cycloHexane..... ee Oe xs Methyleyclohexane......... 
cycloHeptane - Methyleycloheptane 

Other series of homologous derivatives give similar results. 

It is seen that the interatomic linkings in the different rings are 
not identical, and that the heats of formation increase from the 
lower to the higher rings. 

Comparison of these heat effects for the cyclic carboxylic acids 
with those for the corresponding hydrocarbons shows that replace- 
ment of one or more carboxyl groups by one or more hydrogen 
atoms is accompanied by no appreciable change in the heat of 
combustion. 

Stohmann and Kleber (A., 1892, 1040) are of the opinion that 
the stability of atomic rings may be measured by the heat effects 
observed when cyclic compounds are converted into open-chain 
compounds by combination with a molecule of hydrogen. Such a 
conclusion is, however, controverted by Stohmann’s own results, 
which showed that the amount of heat developed on rupture of a 
four-carbon atom ring varies with the position of rupture. A 
similar refutation is furnished by the author’s results. T. H. P. 


Sublimation of Metals at Low Pressures. Georce W. C. 
Kaye and Donatp Ewen (Proc. Roy. Soc., 1913, A, 89, 58—67. 
Compare Harker and Kaye, this vol., ii, 661).—The disintegration 


GENERAL AND PHYSICAL CHEMISTRY. ii, 831 


of a number of metals by heat is examined. It is shown that when 
heated to 950°, copper, iron, and tungsten are disintegrated, and 
emit particles at right angles to their surface, leaving an etched 
surface. This emission of particles is distinct from the natural 
volatilisation, and is more marked when the heating is effected by 
passing a direct current through the metal than when the heating 
is external to the metal. A number of theories are considered to 
account for the disintegration, and it is suggested that particles 
are charged and a repulsion causes the disintegration. The results 
are regarded as of a preliminary nature. J. F. 8. 


Some of the Conditions Affecting Explosions of Coal Gas 
and Air. I. E. L. Senuars and C. Camppenn, II. E. L. Sevvars 
(J. Soc. Chem. Ind., 1913, 32, 730—736).—The gas mixture used in 
the experiments contained 12°3% of coal gas. The propagation 
of the explosions was effected in glass tubes varying from 4 to 
18 metres in length; for measuring the rate of propagation each 
tube was marked at every metre, and the time noted, by means of 
a special registering apparatus, at which the flame passed each 
mark, 

Part I. deals with the initial velocity of explosion, by the initial 
velocity being meant the velocity with which the flame travels 
through that portion of the initial uniform period, where oscilla- 
tions have not begun. Increase in diameter of tube means an 
increase in the initial velocity of a flame started by sparking near 
an open end of a tube, whether the further end be open or closed. 
The effect of increasing the length of the tube, keeping the diameter 
constant, on the initial velocity of a flame produced by sparking 
near an open end is, in the case of the further end being closed, to 
cause a slight decrease; when the further end is open the length 
has no effect. If the flame is started by sparking near an open end, 
the fact of the further end being closed causes the initial velocity 
to be slightly greater than it would be if the further end were 
open. The initial velocity is fairly constant. 

Part II. deals with the rate of explosion, as affected by the 
length and diameter of the tube, by the position of the spark, and 
by the material of the tube, etc. The conclusions arrived at are 
summarised as follows: The conditions of the tube in which the 
explosion takes place greatly affect the distance the flame travels. 
The state in which the ends of the tube are put, that is, whether 
open or closed, may change the whole character of an explosion ; 
for example, a flame started near an open end of a tube may be 
quite feeble, and the velocity slow, whereas if the flame were started 
near the same end, closed before ignition, the explosion might travel 
with considerable violence and velocity. This shows the possible 
effect of a closed passage on an explosion in a mine. Increase in 
length of the tube increases the rate of explosion up to a certain 
limit; in tubes less than a certain minimum diameter (10 mm., with 
the gas mixture used) the flame will not propagate itself. Sparking 
near an open end, the further end being closed, the flame travels 
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with a somewhat greater velocity in a lead tube than in a glass 
tube, although the general character of the flame is unaltered. 
2. © P. 


The Freezing of Nitroglycerol [Glyceryl Trinitrate]. The 
Heat of Transformation of the Nitroglycerol Isomerides, 
Harotp Hissert and G. Prescott Futuer (J. Amer. Chem. Soc., 1913, 
35, 978—989).—The recently published experimental results on 
the existence of two crystalline forms of glyceryl trinitrate 
(Hibbert, this vol., i, 817) indicated that of the changes liquid 
phase —> labile solid phase and labile solid phase —> stable solid 
phase the latter was accompanied by far the greater thermal 
change. As the only work in this direction is that of Nauckhoff 
(Zettsch. angew. Chem., 1905, 18, 17), who estimated the heat 
development for the transformation liquid phase—> stable solid 
phase, the authors have applied the Bunsen ice-calorimeter to the 
measurement of the heat development in the above two changes. 

The heat of transformation of 1 gram of liquid glyceryl trinitrate 
into the labile solid isomeride was found to be 5°2 calories, whilst 
that of the labile into the stable solid isomeride was 28:0 calories; 
from these figures 33°2 calories must be developed during the 
crystallisation of liquid glyceryl trinitrate into the stable solid 
form, this result diverging considerably from that of Nauckhof, 
who found 23°1 calories for the change at 1°5°. 

Although the labile isomeride at 0° is rapidly converted into the 
stable one if a little of the latter is well incorporated in it, mere 
contact with a crystal of the stable form requires twenty-five to 
thirty-five minutes to effect a complete transformation. D. F. T. 


A Combination Specific Gravity Bottle and Dilatometer. 
CHARLES ALBERT Browne (J. Amer. Chem. Soc., 1913, 35, 955—958). 
—The specific gravity bottle is a U-shaped pyknometer, the one 
limb of which is made of wide tubing, into which is ground a 
thermometer, which at the same time acts as a stopper; the gradu- 
ated part of the thermometer is completely inside the tube. The 
other limb is made of capillary tubing, and is graduated; it is 
fitted with a ground-on stopper. When the wide limb is completely 
filled with liquid, any change in volume caused by a reaction 
occurring in the liquid can be measured by readings made on the 
narrow limb. In this way, for example, the contraction which 
sugar solutions undergo during hydrolysis or inversion can be 
measured. T. 8. P. 


Density at Absolute Zero and Critical Density of Several 
Gases. Maurice Prup’Homme (J. Chim. phys., 1913, 11, 520—528. 
Compare this vol., ii, 298).—The sum of the three densities corre- 
sponding with the three volumes in van der Waal’s equation 1s 
constant and equal to the density at absolute zero, which must be 
either three or four times the critical density; thus d,+d,+d3;= 
D,=3D, or 4D,. In the former case, at the critical point d,=D. 
and in the latter d,=2D,. Now d; has been interpreted as mean- 
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ing the density of the surface film between liquid and gas, and it is 
probable that although d,=2D, in the series of esters, etc., studied 
by Young, it would be found with simpler substances which approxi- 
mate to perfect gases that d,=D,. 
Sulphur dioxide falls into this class, since on passing from 420° 
abs. to 280° abs. the value of n in the equation: 
d,+d,=4D,—2D,(T/T,)" 
approaches unity. With sulphur dioxide, therefore, the density 
at absolute zero D)»=4D,. 
In the cases of nitrous oxide and carbon dioxide the densities 
are in better accord with an expression of the form 
d, + d_=3D,—D(T/T.)", 
whence D)=3D, for these gases. R. J. C. 


The Weight of a Falling Drop and the Laws of Tate. XI. 
The Drop Weight and Surface Tension of Blood Serum. 
J. Livineston R, Morean and Harotp E. Woopwarp (J. Amer. 
Chem. Soc., 19138, 35, 1249—1262).—The authors have applied the 
drop-weight method to the determination of the surface tension of 
blood serum, and obtained the following results: The surface 
tension of blood serum in an individual may change during the 
day, depending on the food which is being absorbed by the blood. 
It is approximately the same (about 45°4 dynes per cm. at 37°) in 
different individuals and different species, if account be taken of 


the possibility of a daily change in any one individual. In certain 
diseases, especially those in which the kidneys are affected, the 
surface tension is abnormally high. 

Ascoli and Tzar’s meiostagmin reaction was found to be positive 
in more than 80% of the cases of clinically positive syphilis investi- 
gated; in those cases where it was not positive, the Wassermann 
test was either weak or doubtful. tT. &. 2. 


The Meyer Molecular Weight Calculation. Percy N. 
Evans (J. Amer. Chem. Soc., 1913, 35, 958—959).—In carrying 
out a determination of vapour density by V. Meyer’s method, it 
is usual to correct for the vapour tension of water when correcting 
the volume of expelled air to N.T.P. This is only correct when the 
original air in the apparatus is quite dry. If it is moist, the 
corrected barometric pressure is B—(100—H)w/100, where B is 
the barometric reading, H is the percentage of saturation at room 
temperature, as determined with a hygrometer, and w is the 
pressure of aqueous vapour. If the air used is saturated, there is 
no correction to be applied to the barometric pressure. In damp, 
warm weather, the application of the correction usually made may 
lead to an error of 1 in 45. 2. & 


_ A Viscometer for Volatile Liquids. J. P. Kurenen and 8. W. 
Visser (Proc. K. Akad. Wetensch., Amsterdam, 1913, 16, 75—84).— 
The authors have constructed a viscometer, based on the Ostwald 
instrument, for use with volatile liquids. The vertical capillary 
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has the usual bulb with two marks at the top, and projects into a 
larger bulb at the bottom. The wide tube is sealed on near the 
top of the lower bulb, and bent round and sealed to the top of 
the higher bulb, thus forming a closed apparatus. A side-tube, for 
admitting the experimental liquid, is attached to the wider tube. 
The apparatus has been tested for water at various temperatures, 
and the influence of varying the volume of the liquid has been 
worked out. The correction for capillarity, due to the capillary 
dipping into the lower liquid, is also determined. A German silver 
bath for use with the apparatus at low temperatures is described. 
Preliminary measurements were made with n-butane, and the 
following figures for » obtained: 34°5°, 0°00163; 18°5°, 0°00176; 
0°0°, 0°00207; —23°6°, 0°00265. From these values it is shown 
that the viscosity at the boiling point corresponds well with the 
values found by Thorpe and Rodger for other hydrocarbons (T., 
1894, 65, 782). J. F. §. 


Internal Friction of Binary Systems. B. P. WErNsERG 
(J. Russ. Phys. Chem. Soc., 1913, 45, 701—706).—The author has 
calculated for the three binary systems (1) allylthiocarbimide and 
piperidine, (2) phenylthiocarbimide and diethylamine, and (3) 
allylthiocarbimide and methylaniline, and for various ranges of 
temperature the values of a=(n;—1)/n(t2—¢,) (compare Kurna- 
kov and Shemtschushni, this vol., ii, 190), and those of a in the 
formula y= : a':-*., which has been employed by various authors 
to express the dependency on the temperature of the coefficient of 
internal friction of solids and supercooled liquids. 

For the mixtures containing the two components in equimolecular 
proportions the magnitude of a varies widely for different intervals 
of temperature, and on this account preference is to be accorded 
to the second of the above expressions, the values of a showing 
considerably greater constancy. Further, the variations of the 
values of a from 1 are similar to those obtained with liquids super- 
cooled by some tens of degrees, and the superiority of these values 
over those for the separate constituents explains the appearance 
of the maxima in the curves of the temperature-coefficients con- 
structed by Kurnakov and Shemtschushni. 

These considerations lead the author to the opinion that when 
equimolecular proportions of the constituents of systems (1), (2), 
and perhaps also (3) are brought into contact, the corresponding 
compounds are obtained directly in the form of supercooled liquids. 
Mixtures in proportions other than equimolecular may be regarded 
as solutions of these supercooled liquids in one of the two solvents 
which, being of considerably lower viscosity, causes a marked 
decrease in the coefficient of internal friction. 

The change produced in the value of n for such an equimolecular 
compound by dilution with one of the two solvents may be repre- 
sented by p=(log m—log ,)/(log yo—log m,), where nm is the 
coefficient of viscosity with a content of m gram-mols. of solvent 
per (l—m) gram-mols. of dissolved substance. Calculation of p 


GENERAL AND PHYSICAL CHEMISTRY. ii. 835 


for the systems mentioned above shows that, as a first approxima- 
tion, p=m. 

These considerations necessitate certain modifications in the 
explanations advanced by Kurnakov and Shemtschushni for some 
of their results. t. ZF. 


The Chemical Interpretation of Special Points on Curves. 
L, Gay and F. Ducetriez (Bull. Soc. chim., 1913, [iv], 13, 783—784) 
Compare this vol., ii, 387).—A reply to Kolossovski (compare this 
vol., ii, 674). H. W. 


Viscosity of Chlorinated Aliphatic Hydrocarbons and Their 
Mixtures. Water Herz and W. Ratumann (Zeitsch. Elektrochem., 
1913, 19, 589—590).—The viscosities of a number of chlorinated 
hydrocarbons have been measured at different temperatures. The 
following values are recorded: cis-Dichloroethylene 1 at 25°=0°437 ; 
trans-dichloroethylene 4 at 25°=0°510, at 50°=0°671; trichloro- 
ethylene n at 25°=0°615, at 50°=0°812, at 75°=0°976 ; tetrachloro- 
ethylene n at 25°=0°940, at 50°=1°194, at 75°=1°404; tetrachloro- 
ethane y at 25°=1°808, at 50°=2°033, at 75°=2°154; and penta- 
chloroethane n at 25°=2°432, at 50°=2°695, at 75°=2°789. Several 
mixtures were examined at 25°; the mixture trichloroethylene and 
pentachloroethane gives a viscosity-composition curve which is a 
straight line lying between the values of the constituents; tetra- 
chloroethylene and carbon tetrachloride gives a curve in which a 
maximum occurs, and tetrachloroethane and carbon tetrachloride 
gives a curve slightly convex to the composition axis. The densities 
of the various mixtures have also been determined. J. F. 8. 


Viscosity of Emulsoid Sols and its Dependence on the 
Velocity of Shearing. Emit Hartscnex (KXolloid. Zettsch., 1913, 13, 
88—96. Compare this vol., ii, 559).—The viscosity of gelatin and 
starch sols has been determined at different shearing velocities by 
means of a modified Couette apparatus previously described 
(loc. cit.). With 4% of gelatin sol it is shown that in a given 
case the viscosity value 2657 with a shear velocity of 3°52° fell to 
the value 1316 on increasing the shear velocity to the maximum 
value for tranquil shearing, but on reversing the process, by 
decreasing the velocity, the viscosity rose again to 3822, thus indi- 
cating a marked hysteresis. In the case of a potato starch sol 
the viscosity of 730 was obtained at the maximum velocity of 
101°1°, and this with decreasing velocity increased until at 24°5° it 
reached the value 1233; at this point with further decreasing 
velocity a rapid decrease in viscosity occurred until at the minimum 
velocity the value 779 was reached. The velocity was then slowly 
increased, and the viscosity fell further, until at 52°9° it had 
reached 364, and at this point with increasing velocity it rose to 
730. The results show that the viscosity is not a constant quantity, 
and calculations applied to the capillary viscometer show that such 
measurements made by a capillary viscometer under the same 
external conditions cannot be regarded as being carried out under 
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comparable conditions, for if a definite shear velocity is exceeded, 
disturbances in the sol under examination will take place. 
J. F. 8. 


Theory of Dyeing. The Partition of Colour Substances 
Between Two Solvents. Wiitem Reinpers (Kolloid. Zeitsch,, 
1913, 13, 98—105).—The author discusses the three theories of 
dyeing, and a series of partition experiments with a series of 
organic colouring matters are carried out between water and 
isobutyl alcohol. In many cases the aqueous layer is either acidi- 
fied or made alkaline. The experiments were carried out with 
methylene-blue G. (conc.), methylene-blue D., magenta, crystal- 
violet, new magenta, crystal-ponceau, patent blue, erythrosin, 
roccellin, quinoline yellow, alkali blue, and Congo red. It is shown 
that the simple partition relationship does not exist in any case, 
but that in some cases the factor 1/n of the adsorption relationship 
x/m=ac'/" is constant, and generally less than unity. The relation- 
ships observed in the case of a colouring matter and fibre are 
compared with the experimental results, and the conclusion is 
drawn that the taking up of a dye by a fabric consists mainly in 
the formation of a solid solution, and the assumption of the forma- 
tion of an adsorbed layer is unnecessary. J. F. 8. 


The Form of the Ideal Electro-capillarity Curve. F. Kricer 
and H. Krumreicu (Zeitsch. Elektrochem., 1913, 19, 617—622),— 
The form of the electrocapillarity curve is determined for potassium 
nitrate and potassium nitrate containing mercurous nitrate, and 
is shown to be an exact parabola. This result is in agreement with 
the electrical theory of electrocapillarity of Lippmann, Helmholtz, 
and Nernst. The capacity of the double layer is calculated from 
this parabola, and found to be 27 microfarads. J. F. $. 


The Theory of Cohesion Pressure and the Lipoid Theory. 
Istpor TRauBE (Biochem. Zeitsch., 1913, 54, 305—315).—The author 
recapitulates his theory of osmosis of substances into cells, which 
forms the basis of his previous investigations, and calls attention 
to the fact that so many of the more recent biological investiga- 
tions on narcosis, plasmolysis, effect of substances on the oxydones, 
etc., are in better accord with this theory than with the lipoid 
theory of Overton and Meyer. He calls attention also to the fact 
that on account of their capacity to lower the surface tension of 
an aqueous solution, many substances may be readily taken up by 
lipoids from water. The solubility in lipoids is not, however, the 
main factor in the various phenomena. S. B. 8. 


Relation Between Viscosity and Heat of Fusion. J. DE 
GuzmAn (Anal. Fis. Quim., 1913, 11, 353—362).—The relation 1s 
expressible by the equation din¢é/dT=W/RT?, where ¢ is the 
coefficient of viscosity, and W the molecular heat of ~*~ . 
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Law of Capillary Ascent. Vuapimir A. Kistrakovski (J. Russ. 
Phys. Chem. Soc., 1913, 45, 782—801).—The author advances a 
theoretical explanation of his capillarity rule (A., 1906, ii, 655). 
Experimental data are given for 141 compounds, including almost 
all the non-associated liquids yet investigated, satisfactory agree- 
ment with the rule being shown in all cases. 

It is shown theoretically that, with non-associated liquids, the 
molecular weights calculated by means of this rule hold for the 
compound in both the liquid and gaseous phases. 

With associated liquids it is impossible to make direct applica- 
tion of the value of the constant for the calculation of their degrees 
of association. 

The results obtained show that the capillarity method is to be 
recommended for determining the molecular weights in the liquid 
or gaseous phase of aliphatic and aromatic hydrocarbons and their 
halogenated derivatives, aliphatic and aromatic amines, ethers and 
esters, aromatic aldehydes and ketones. 2s oe a 


Theory of Narcosis. Ismpor Trause (Pfliiger’s Archiv, 1913, 153, 
276—308. Compare A., 1905, ii, 13; 1908, ii, 565; 1912, ii, 740; 
Overton, A., 1897, ii, 337).—A theoretical paper in which previ- 
ously published work of the author and others is considered in 
connexion with the theory of narcosis. It is shown that narcotics 
are substances of small cohesion pressure in water, which conse- 
quently lower the surface tension and internal pressure of water 
and aqueous cell fiuids, and raise the vapour pressure of the same 
liquids. If the cohesion pressure of a volatile narcotic in water is 
very small or almost zero, the lowering of the surface tension of 
the aqueous solution does not furnish an accurate measure of the 
cohesion pressure. In such cases a great decrease of the internal 
pressure takes place on account of the fine emulsion produced by 
such narcotics. Narcotics of this type possess a marked vapour 
pressure, both alone and in contact with water. The more a 
narcotic reduces the surface tension, the smaller is its cohesion 
pressure, and the more easily it is dissolved in lipoidic substances, 
absorbed by other surfaces, and “diosmosed ” into the inside of 
cells even when the walls of such cells do not contain lipoids. There 
is no regularity between the lowering of the surface tension on 
the one hand, and lipoid solubility and absorption by non-lipoid 
substances on the other. The increase in lipoid content of the 
cells has an influence on the velocity of absorption of narcotics, 
and consequently on the intensity of their narcotic action, but the 
lipoid content is not the cause of the increased absorption and 
action, for lipoid-free cells can be brought under the influence of 
narcotics. The more a narcotic of small cohesion pressure in water 
lowers the surface tension and internal pressure of cell fluids, the 
more it changes the physical condition of the dissolved substances, 
for example, colloidal particles aggregate, and their solubility is 
decreased. Such change of condition of proteins, nucleoproteins 
and lipoids, and also the smaller pressure inside the liquid, have 
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the effect of retarding or stopping certain chemical reactions, such 
as oxidation. The space in which these reactions occur, and the 
dead space of Liebreich will be increased by the presence of 
narcotics. These conditions become of more importance in the 
polyphase lipoid regions (nerve cells), since the size and surface of 
the phases is increased by the semi-coagulation. Since the narcotics 
concentrate on the surface of separation of the cell wall from the 
cell liquid, they reduce the electric contact potential, and conse- 
quently directly retard the transmission of movement and sense 
impulses to the nerve centres, The retardation which substances 
of small cohesion pressure in water exercise on oxidation and other 
chemical reactions, and also on the electrical surface processes, is 
the cause of the conditions which are generally known as narcosis. 


J. F. S. 


Narcosis. Isipor Trause (Biochem, Zeitsch., 1913, 54, 316—322), 
—tThe author criticises chiefly recent papers by Vernon (this vol., 
i, 802) and Winterstein (ibid., i, 785). According to Czapek’s 
statement, the main factor influencing exosmosis from certain 
plant-cells is the surface tension (measured against air) of the 
surrounding solutions. In the case of Ycheveria, tannin exosmosis 
takes place when this surface tension is about 0°67 (water=1). 
Vernon has objected to this conception of osmosis, which is in 
accordance with Traube’s theory, in that there are several excep- 
tions. The author attempts to explain these exceptions in some 


detail. He is in agreement with Winterstein in the view that 
narcosis cannot be explained simply as a phenomenon of asphyxia. 
S. B. 8. 


A New Principle for the Direct Determination of Osmotic 
Pressure. Ernst CoHen and G. pe Bruin (Proc. KX. Akad. Wetensch, 
Amsterdam, 1913, 16, 160—161).—A porous pot holding a semi- 
permeable medium is filled with the solution to be examined, and 
closed by a stopper through which passes a capillary tube and a 
copper wire supporting a copper electrode. A second copper elec- 
trode is placed in the surrounding water vessel. The porous pot is 
then immersed in the water, and the liquid immediately begins to 
rise in the capillary. An #.M.F, just sufficient to prevent the 
liquid rising any further is then applied to the electrodes, and the 
height of the liquid in the capillary measured. If h, represents 
the height of the liquid in the capillary and #, the counter- 
balancing #..F., and P the osmotic pressure, then P—h,=kF), 
where & is a constant. On breaking the current circuit the liquid 
rises again to, say, k,; an #.M.F. is then again applied to counter- 
balance this, say, 7,. From this, P—h,=kE,; hence 

P=h,+ (h,—h,)E,/(£,—£)). 
The advantages of this method are: (1) The short time required 
for the determination; (2) the durability of the membrane, since 
it has a pressure on both sides; and (3) the absence of volume 
change of the solution by the entrance of the solvent. J. F. 8. 
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Use of Toepler’s Differential Manometer in Studying the 
Diffusion of a Gas. R. Foon (Ann. Chim. Phys., 1913, [viii], 29, 
597—613).—The author has attempted to measure the rate of 
diffusion of carbon dioxide into air, using a differential manometer 
consisting of a U-tube of very obtuse angle, charged with xylene. 
One end of the manometer is connected with the air, the other 
with the tube from which diffusion is taking place. The movements 
of the xylene meniscus are recorded photographically, a full 
description of the necessary apparatus being given. Errors are 
found to arise from unsuitable atmospheric conditions, variations 
in temperature of the meniscus due to the illumination necessary 
for photographic purposes, solubility of carbon dioxide in xylene, 
irregularities in the manometric tube, and the inertia and viscosity 
of the liquid. Of these, the first is the most important, and can 
only be overcome by waiting for calm days. The second is largely 
avoided by reducing the period of illumination by placing the 
pendulum between the source of light and the manometer. The 
third source of error is eliminated by thoroughly cleansing the 
apparatus before each experiment; under these conditions the 
carbon dioxide does not come into contact with the xylene. The 
fourth is avoided since the errors involved occur in either direc- 
tion, and can be eliminated by taking a sufficiently large number 
of readings, whilst the effect of the fifth can be evaluated for any 
particular state ot the manometer, especially if the liquid is not 
renewed. 


Experiments with carbon dioxide have shown that its coefficient 
of diffusion is constant from the start of the experiment. Its exact 
value can only be determined with an apparatus which can be more 
precisely calibrated. H. W. 


Thermal Effects Produced by MHeating and Cooling 
Palladium in Hydrogen. J. H. Anprew and A. Ho xr (Proc. Roy. 
Soc., 1913, A, 89, 170—186).—The authors have plotted the cooling 
and heating curves of palladium of various kinds in a vacuum 
and in hydrogen. It is shown that palladium is dimorphic, the 
stability of the two forms depending on the temperature. The rate 
of change of the one form into the other is extremely slow. The 
initial rapid occlusion of hydrogen is probably due to the presence 
of the amorphous form of palladium, and in the absence of such an 
amorphous film, palladium may be quite passive with regard to 
rapid occlusion of the gas in the cold. It is probable, however, 


. that the passivity is apparent rather than real, and that if suffi- 


cient time were allowed for occlusion to take place a volume of 
gas equal to that occluded by active palladium would pass into 
solution. At temperatures above 100° a rapid occlusion of a small 
quantity of hydrogen occurs with both forms of palladium with the 
development of a constant quantity of heat. Both varieties of palla- 
dium cease to absorb hydrogen above a certain temperature, and 
above 150° they both have an equal affinity for the gas. J. F. 8. 
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Physico-chemical Study of Neutralisation. Euaine Coryzc 
(Ann. Chim. Phys., 1913, [viii], 29, 490—540,. 30, 63—163, 
Compare A., 1909, ii, 972).—The author has studied the variation 
of the freezing point of solutions of various acids during neutral- 
isation by a solution of a base of the same molecular concentration. 
The results are graphically represented by taking depressions of 
the freezing point as ordinates and composition of the mixtures as 
abscisse. 

In the case of the neutralisation of monobasic acids (hydro- 
chloric, chloric, perchloric, acetic, phenol) by a strong base (potass- 
ium or sodium hydroxides) the diagrams obtained are composed of 
two almost straight lines, the intersection of which corresponds 
with the normal salt. The cryoscopic method thus indicates the 
completion of neutralisation. 

In the case of polybasic acids (sulphuric, oxalic, carbonic, resor- 
cinol, arsenic citric), neutralised by potassium or sodium hydr- 
oxide, complete neutralisation is indicated by a minimum depres- 
sion of the freezing point, and the position of this minimum indi- 
cates the basicity of the acid. Phosphoric, phosphorous, and hypo- 
phosphorous acids thus appear to be tribasic, dibasie, and mono- 
basic respectively. 

The cryoscopic method allows the detection, not merely of acidity 
which is too weak to be detected by methyl-orange, but even of 
such acidity as is not indicated by phenolphthalein (for example, 
the second acidity of carbonic acid). It is, however, not infallible. 
Certain very weak acidities, such as the second of hydrogen 
sulphide or the third phenolic group in pyrogallol, escape detec- 
tion. 

When potassium or sodium hydroxide is replaced by ammonia, 
analogous results are generally obtained. Certain acidities, indi- 
cated by the use of a strong base (the third of phosphoric or 
arsenic acids), are not shown when ammonia is employed. 

In addition to the normal salts which are indicated with great 
clearness, the cryoscopic diagrams frequently show the formation 
of acid salts by breaks in the curve, which, however, are not 
generally well marked. In certain cases the existence of these 
breaks is doubtful, whilst in other instances they do not appear at 
all. The so-called abnormal acids salts, such as KH;(PO,)s, 
K,H;(PO,),, K;H,(PO,)3, are never indicated. 

An exhaustive comparison is made between the results obtained 
by the above method and those derived from determinations of the 
electrical conductivity of similar solutions. The two methods do 
not yield the same results, but are complementary the one to the 
other. In the determination of basicity, the cryoscopic method is 
to be preferred. 

In a number of cases the variation of the index of refraction 
during the course of neutralisation has been studied. When citric 
acid is neutralised by sodium hydroxide, the existence of the normal 
citrate is shown, and similar results are obtained when ammonia 
is used. With phosphoric acid and potassium hydroxide, evidence 
of the formation of monopotassium and tripotassium phosphate 18 
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obtained (compare Féry, A., 1893, ii, 201). When ammonia is 
used, on the other hand, the mono- and di-ammonium salts are 
indicated, no certain evidence of the tri-ammonium salt being 
obtained. When phosphorous acid is neutralised by potassium 
hydroxide, the formation of the mono- but not of the di-potassium 
salt is shown, whilst, with ammonia, the diammonium salt is sharply 
indicated. With carbonic acid, evidence of the formation of the 
normal salt is obtained, but less definitely than when the cryoscopic 
method is utilised. 

In the case of phosphoric acid, the variation of density during 
neutralisation has been similarly employed. When potassium 
hydroxide is used as base, evidence of the existence of mono- and 
tri-potassium phosphates is obtained. Indications of the formation 
of abnormal acid salts in solution are not obtained by this method. 

Iodic acid, when neutralised with potassium hydroxide, gives a 
‘minimum depression at a point corresponding with the formation 
of the normal salt. A similar result is obtained by observations 
of the refractive index of a solution of the acid when treated with 
sodium hydroxide. Evidence of the existence of an acid salt is 
not obtained in‘ either case. Experiments on the freezing points 
of aqueous solutions of iodic acid and of sodium iodate, in con- 
junction with the results obtained by comparative determinations 
of the electrical conductivity of chloric, bromic, and iodic acids, 
lead the author to the conclusion that the latter is probably poly- 
merised in concentrated aqueous solution. 

From observations of the depression of the freezing point during 
neutralisation with potassium hydroxide and of the index of 
refraction when neutralised with sodium hydroxide, dithionic acid 
appears to be dibasic. This is confirmed from determinations of the 
freezing point of solutions of potassium dithionate and of the 
freezing point and electrical conductivity of solutions of the free 
acid. 

A cryoscopic study of the neutralisation of pyrophosphoric acid 
by potassium hydroxide or ammonia only indicates the existence of 
the normal salt, M,P,0,. The curves for the index of refraction 
show definite breaks corresponding with the di- and tetra-salts, 
whilst, if potassium hydroxide is used as base, indications of the 
existence of the salt, K,HP,O,, are also obtained. 

Hypophosphoric acid corresponds with the formula H,P,O,, a 
result which is confirmed by cryoscopic determinations of the 
solution of the acid (compare Rosenheim, Stadler, and Jacobsohn, 
A., 1906, ii, 744; Parravano and Marini, ibid., 744; Rosenheim and 
Pritze, A., 1908, ii, 942; Cornec, A., 1910, ii. 122). 

Solutions obtained from ordinary or crystalline phosphoric oxide, 
from vitreous metaphosphoric acid, or from lead metaphosphate 
invariably contain a certain amount of pyrophosphoric in addition 
to metaphosphoric acid. The latter substance in these solutions is 
polymerised, having at least the complexity indicated by the 
formula (HPO,);, but the exact degree of polymerisation could not 
be ascertained (compare Holt and Myers, T., 1911, 99, 384). 

Selenious acid behaves as a mixed dibasic acid; the solutions 
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obtained by half-neutralisation contain the acid selenites, MHSe0,, 
and not the pyroselenites, M,8,0,. 

Boric and arsenious acids are monobasic in solution, but no 
decision can be arrived at between the formule HBO, or H;BO, 
and HAsO, or H;AsO,;. The cryoscopic curve of boric acid gives 
evidence of the formation of condensed salts in solution. 

Sucrose appears to combine with sodium hydroxide in aqueous 
solution to form @ salt which can only exist in equilibrium with 
the products of its decomposition by water. 

In the cases of chromic and periodic acids, cryoscopic curves of a 
peculiar kind are obtained, showing that, for these acids, the 
phenomenon of neutralisation is complicated by a reaction between 
the normal salt and an excess of base leading to the formation in 
solution of salts corresponding with different acids. An aqueous 
solution of chromium trioxide contains the acid H,Cr,0,, the 
normal salt of which, Na,Cr,O,, reacts with sodium. hydroxide to 
yield Na,CrO,, the normal salt of the unknown acid, H,CrQ,. 

Periodic acid has the formula HIO,, and yields with one molecular 
proportion of potassium hydroxide the normal salt, K1O,; a second 
molecular proportion of base converts this into the salt, K,I,0,; 
a third proportion again reacts, yielding a salt which does not 
contain more than one atom of iodine in its molecule. H. W. 


Limits of Visibility of Precipitates. Luiar Roza (Atti RP. 
Accad, Lincei, 1913, [v], 22, ii, 104—108).—In the case of silver 


haloids, the author has verified the fact that the limits of their 
visibility in solution measured with the ultramicroscope coincide 
with their solubilities as determined electrochemically. By the 
same optical method he has measured the limits of visibility of 
some mercurous salts, in regard to some of which the electro- 
chemical results have been discordant. He obtains for the limit of 
visibility (or solubility) at 17—18° the following values: 
HgCl 4°5 x 10-°, HgNO, 5 x 10-*, HgBr 3x 10-7. The value found 
for mercurous chloride accords with certain theoretical considera- 
tions with which none of the values of this constant previously 
obtained has been in agreement. R. V. 8. 


Retardation in the Solution of Gold and Silver in Aqueous 
Cyanide Solution. Ivan Iv. Anprigv (Zeitsch. Elektrochem., 1913, 
19, 667—672).—The influence of the addition of oxidising agents 
on the rate of the solution of gold and silver in dilute cyanide 
solution has been determined. The experiments were carried out 
in a constantly stirred solution. It is shown that on leading oxygen 
through the solution at a constant rate and increasing the concen- 
tration of the potassium cyanide, the velocity of solution in 
the case of gold increases up to a concentration of 0°3%, and then 
decreases on further concentration. Ozone and hydrogen peroxide 
were then used as oxidising agents. It is shown that air con- 
taining very little ozone increases the velocity of solution, but if 
the concentration of the ozone rises to 3—4% the velocity decreases, 
and at the same time the gold plate becomes coated with a red 
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layer of oxide. The addition of hydrogen peroxide operates in 
the same way as ozone. Starting with gold already coated with the 
oxide layer, and leading air through the solution, the oxide layer 
slowly disappears, and at the same time the velocity of solution 
slowly increases. The influence of a number of peroxides is next 
determined ; manganese dioxide and lead peroxide alone have little 
influence, but when mixed with hydrogen peroxide or ozone the 
velocity is increased in the same way; the simultaneous action of 
ozone and hydrogen peroxide increases the velocity of solution in a 
very notable way. In the case of silver the presence of ozone or 
hydrogen peroxide causes a rapid increase in the velocity of solution 
with the rapid evolution of oxygen. In no case is the formation 
of an oxide layer on the metal noted. J. F. 8. 


Connexion Between Electrolytic and Chemical Processes. 
Davin Retcuinste1n (Zeitsch. LElektrochem., 1913, 19, 672—676. 
Compare Andréev, preceding abstract).—The author draws a con- 
nexion between the solution of metals as instanced by the solution. 
of gold and silver in potassium cyanide, with the electrolytic 
solution of passive and active metals by electrolytic processes. This 
depends on the formation of an oxygen metal alloy as the first 
stage of the process; thus he formulates the solution of gold in 
potassium cyanide: 


Au+20H+2F=H,0+Au/O; 
2Au/O+H,0 + 4CN’—> 2Au(CN)’/, + 20H’. 


Should the oxygen concentration of the alloy be increased by an 
increase of the oxidising agent in the solution, a critical oxygen 
concentration will be reached, and the velocity of the process will 
decrease the more the concentration of the oxidising agent 
increases. The appearance of the oxide layer on the gold is there- 
fore not to be regarded as the cause of the retardation of the 
solution, but a result of the increased oxygen concentration in the 
metal oxygen alloy. J. F. 8. 


Solubility Isotherm at 25° of Lithium Chloride in Mixtures 
of Alcohol and Water. Santraco PiNa pr Rustss (Anal. Fis. Quim., 
1913, 11, 422—435).—The solubility of lithium chloride in water 
falls regularly to about 60 water to 40 alcohol. The curve shows 
4 minimum at 30 water to 70 alcohol. After 20 water to 80 alcohol 
the solubility falls, but slowly. The composition of the dissolved 
salt up to 10 water to 90 alcohol is LiCl,H,O, whilst between 90 and 
100% alcohol the salt is deposited anhydrous. The saturated 
pure water and pure alcohol solutions cooled to 0° deposit LiCl,H,O 
and LiCl,4C,H,O respectively. G. D. L. 


Mutual Solubility of the System Benzene—Acetamide. 
Evriqgue Motes and E. Jimeno (Anal. Fis. Quim., 19138, 11, 
393—398).—The solubility curve is typical, showing a critical 
temperature 142°5°, G. D. L. 
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Acineta tuberosa. A Study of the Action of Surface 
Tension in Determining the Distribution of Salts in Living 
Matter. ArcnipaLD B. Macatium (Proc. Roy. Soc., 1913, B, 86, 
527—550).—In A cineta tuberosa, a protozoan, the potassium can be 
shown microchemically to be localised in certain situations, and the 
potassium salt or salts migrate with changes in the tentacles; in 
retraction, for instance, they pass from the tentacles into the main 
cellsubstance. This is due tothe action of surfacetension. It is sug- 
gested that amino-acids are the substances which lower surface 
tension. The quantity of potassium salt condensed in the surface 
film of each tentacle appears to be of greater condensation than 
obtains in sea-water. W. Dz H. 


The Mechanical Stimulus to Crystallisation. Srewarr W. 
Youne and W. J. Van Sicxien (J. Amer. Chem. Soc., 1913, 35, 
1067—1078).——Further improvements in the apparatus previously 
used in these investigations (A., 1911, ii, 261, 865) are described, 
together with the results of new experiments on the supercooling 
of water. Using a hammer of carbon steel and an anvil of chrome- 
nickel steel, and starting with freshly polished impact parts, it was 
found that the impact values showed a rapid decrease as time 
went on, that is, the sensitiveness of the impact parts gradually 
increased ; after a time the sensitiveness attained a value at which 
it remained constant for a considerable period, then becoming fluc- 
tuating and wholly untrustworthy. It was found that this was 
due to the impact parts becoming harder, the increase in hardness 
attaining a maximum after a time. The final fluctuations were 
possibly due to small fractures being formed, or else to some type 
of crystallisation being set up. The increased sensitiveness could 
be destroyed by repolishing. 

All the experiments on supercooling were consequently carried 
out when the maximum sensitiveness had been obtained. 

Using a stellite hammer and anvil it was possible to freeze 
water repeatedly at a temperature slightly under 0°02° below its 
normal freezing point; thus, if water possesses a metastable limit, 
it lies at less than 0°02° below the melting point of ice. 

The relation between the energy of impact and the supercooling 
was found to be given by the formula: (./MS—A)@=const., where 
M is the mass of the hammer in grams, S is the fall distance in 
centimetres, @ is the supercooling, and A is a constant. T. 8. P. 


The Curie-Wulff Theory of Crystalline Habit. Application 
to Anisotropic Liquids. Grorces Frrepex (J. Chim. phys., 1913, 
11, 478—519. Compare Berthoud, this vol., ii, 305).—Curie’s 
minimum potential theory of crystalline form is not in harmony 
with the fact that no change is observable in irregular, crystalline 
fragments immersed in a saturated solution. Moreover, it leads to 
an impossible definition of melting point, as crystals departing 
from the equilibrium shape would be more readily melted. The 
modified theory put forward by Wulff, according to which the rates 
of growth of crystalline faces are proportional to their capillary 
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constants, leads to a final condition incompatible with Curie’s theory 
if the original crystal is not in the equilibrium habit. 

The Curie-Wulff hypothesis is wholly applicable to liquid crystals 
if such can exist. Liquid crystals should arrange themselves as 
perfect polyhedra under the influence of discontinuities in the dis- 
tribution of surface tension. Lehmann is mistaken in attributing 
the rounding up of his so-called liquid crystals to the action of 
surface tension. In the author’s view, Lehmann’s anisotropic drops 
are not crystals in the sense that their particles are reticulated or 
exhibit discontinuities in directional properties. They are merely 
polarised in the same sense as liquids in a magnetic field, glass under 
strain, etc., are polarised. 

Berthoud’s conclusion that specific rates of growth rather than 
capillary constants determine the form of solid crystals is in 
accordance with the author’s views. It is deduced from the theory 
of thermodynamic potential that any shape of crystal can be in 
equilibrium with a limited quantity of saturated solution, but the 
equilibrium concentration for a given size of crystal depends to 
some extent on its shape. It is possible that Berthoud’s growth con- 
stants are related in some way to the capillary constants of the 
faces. R. J. C. 


Relations of Isomorphism in Organo-metallic Compounds. 
IV. Complementary Investigations. Pau. Pascat (Bull. Soe. 
chim., 1913, [iv], 13, 744—752. Compare A., 1912, i, 524, 739; 
this vol., ii, 107).—-The author has made thermal analyses of binary 
mixtures made from chlorobenzene, bromobenzene, iodobenzene, 
and flucrobenzene, the m. p.’s of which are —44°0°, — 28°19, —29°1°, 
and —40°5° respectively. 

Mixtures of chlorobenzene and bromobenzene give a continuous 
series of mixed crystals, whilst those of chlorobenzene and iodo- 
benzene and of bromobenzene and iodobenzene probably also give 
a similar series, the freezing-point curves showing, however, minima 
in these cases. Binary mixtures containing fluorobenzene, on the 
other hand, yield two series of mixed crystals. According to these 
results, the elements of the halogen family are divisible into two 
groups, the first consisting of fluorine only, the second containing 
chlorine, bromine, and iodine. 

The analogy between the cyanogen radicle and the halogens has 
led the author to examine the freezing-point curve of mixtures 
of chlorobenzene and cyanobenzene (m. p. —12°1°). In this case, 
two series of mixed crystals are formed, from which the conclusion 
is drawn that the radicle is not closely related to the chlorine 
group. H. W. 


Colloids and the Phase Rule. Ernst Henprix BicHNer 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 60—64).—A 
theoretical paper, in which the question of the number of phases 
existent in a colloidal solution is considered. The author advances 
teasons for regarding the colloidal solution as consisting of one 
phase only, like the true solutions. This is in opposition to the 
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view adopted by Pavlov (A., 1910, ii, 1033) and Jonker (A., 1911, 
ii, 103), who both regard a colloidal solution as made up of two 
phases. J. F. 8. 


Theory of the Formation of a Turbidity in Very Highly 
Disperse Systems. Wotreana Ostwaxp (Kolloid. Zeitsch., 1913, 
13, 121—128).—A theoretical paper, in which the author con- 
siders methods of following the change from true solutions through 
highly disperse solutions to colloidal solutions. The latter solutions 
exhibit a visible Tyndall cone, but it is shown that probably a 
great deal of dispersed ultraviolet light accompanies the dispersed 
visible light. The author considers, therefore, that true solutions 
which are optically homogeneous when examined in the usual way 
may show an ultra-violet Tyndall cone if examined photographi- 
cally. It is also considered possible that associated liquids might 
be studied in this way. The experiments of Laue (Bayr. Akad. 
-Wiss., 1912, 303) are considered, and the formation of a Réntgen 
ray Tyndall cone is regarded as likely to lead to valuable informa- 
tion with very highly disperse or even true solutions. J. F. 8. 


. Dependence of the Breaking Strain of Solid Disperse 
Systems on Temperature. Fr. Hauser (Kolloid. Zeitsch., 1913, 
18, 148—150).—The breaking strain of ebonite, wax, colophony, 
shellac, and mixtures of these substances has been determined at a 
series of ten:peratures. The curves obtained fall into two groups: 
(1) those in which the strain decreases with temperature, and 
(2) those in which the strain increases to a maximum and then 
decreases rapidly with increasing temperature. Ebonite, wax, and 
shellac belong to the’ first type, and colophony to the second 
type. The maximum in the case of colophony lies at 30°, which 
is the temperature at which the coefficient of linear expansion 
suddenly decreases. The addition of turpentine up to 33% to 
shellac had a slight lowering influence on the breaking strain, but 
the influence of a solid substance, such as talc, had no influence 
on the curve for shellac or any of the turpentine shellac mixtures. 
On the other hand, colophony was very sensitive to the addition 
of other substances; thus the addition of 6% of wax changed the 
curve almost into that for pure wax. The addition of 10% of 
turpentine lowered the maximum of the curve to below zero. The 
addition of talc flattened the colophony curve. A mixture of 
shellac and colophony gave a curve which has the same form as 
the corresponding curve for cast iron. J. F. 8. 


Osmotic Pressure of Colloids and its Importance to Biology. 
Bensamin Moore and Hersert Exvpon Roar (Kolloid. Zeitsch., 1913, 
13, 133—137).—A theoretical paper, in which the osmotic pressure 
experiments on colloidal substances of Moore, Roaf, and co-workers 
are summarised. It is shown that many colloidal solutions give 
rise to an osmotic pressure under conditions which eliminate the 
action of inorganic impurities. J. F. 8. 
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Separation of Colloidal Solutions. Ricnarp Zsigmonpy 
(Kolloid. Zettsch., 1913, 13, 105—112).—The author gives details of 
methods by which sols of arsenic sulphide, gold, ferric hydroxide, 
and silicic acid may be separated into two liquid layers. The 
method consists in mixing the sol with measured quantities of 
alcohol and ether, and then adding an excess of ether. The remain- 
der of the paper deals with a systematic method of subdividing the 
subject-matter of colloidal chemistry. J. F. S. 


Separation of Colloidal Solutions. WoLtreane OstTwALp 
(Kolloid. Zeitsch., 1913, 13, 170—172).—Polemical (compare Ostwald, 
this vol., ii, 32; Zsigmondy, preceding abstract). It is shown that 
the cases of separation of colloidal solutions into two layers as 
studied by Zsigmondy have nothing to do with the typical separa- 
tion of colloid solutions into two layers, since the cases studied by 
him are qualitatively identical with the separation of true solutions 
or even solvents themselves, and show nothing characteristic of 
colloids. J. ¥. &. 


Mutual Precipitation of Colloidally Dissolved Substances. 
Antoni von GALEcKI and M. 8S. Kastorsxi (Kolloid. Zeitsch , 1913, 13, 
143—146).—Biltz (A., 1904, 11, 324) has shown that only oppositely 
charged sols mutually precipitate one another without the addition 
of an electrolyte. The present authors have investigated this 
action, using ferric hydroxide sol, and gold sols prepared respec- 
tively by the action of formaldehyde and phosphorus. Measured 
quantities of the gold sols were added to measured quantities of 
the ferric hydroxide sol, and the limits determined over which 
mutual precipitation occurred. Using a 0°1% ferric hydroxide sol, it 
is shown that 1 mg. of gold, used as a sol prepared from form- 
aldehyde, precipitates 4°98 mg. of ferric oxide, whereas 1 mg. of 
gold prepared by phosphorus precipitates 18°36 mg. of ferric 
oxide. In the case of a 0°01% ferric hydroxide sol, the quantities 
of ferric oxide precipitated are 4°65 mg. and 20°65 mg. respectively 
for 1 mg. of the two gold sols. The authors consequently draw the 
conclusion that a colloid phase of finely-divided particles precipi- 
tates another colloid phase of opposite charge more energetically 
than the same colloid consisting of larger particles. J. 


The Influence of the Hydrogen-ion Concentration on 
Mixtures of Colloids. Lxronor Micwaz is and Hernricn DavipsoHN 
(Biochem. Zeitsch., 1913, 54, 323—329).—A reply to the paper of 
Landsteiner (this vol., i, 668). The authors do not deny that two 
oppositely charged amphoteric substances can act on one another 
over a large range of hydrogen-ion concentrations. They insist on 
the fact, however, that there is a maximal action at a certain 
concentration lying between the isoelectric point of the two sub- 
stances. In order to demonstrate this point experimentally, low 
dilutions must be chosen, and they illustrate their statement by 
éxperiments on the precipitation of gelatin by tannin and on the 
combination of certain dyes with gelatin. They contend that this 
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“unspecific” combination of two oppositely charged electrolytes is 
to be distinguished from a “specific” combination (for example, 
formation of precipitins), when no sharp optimal point can be 
ascertained, even in dilute solutions. 8. B. §. 


A Criticism of the Lipoid and Ultra-filter Theories of the 
Plasma Membrane ; the Influence of the Electric Charge of 
Colloids on Their intra vitam Deposition in the Cell. Wuy 
RuHLanp (Biochem. Zeitsch., 1913, 54, 59—77).—The author replies 
to the criticism of Héber and Nast (this vol., ii, 486), who have 
objected to his ultra-filter theory of the passage of dyes into a cell. 
It is contended, in the first instance, that the Overton-Meyer lipoid 
theory is insufficient, and numerous examples are quoted of both 
acid and basic dyes, which are soluble in lipoids (cholesterol in con- 
centrated solution of an organic solvent which does not dissolve 
the dye), and which are yet incapable of permeating the cell-wall, 
and of permeating dyes, which are insoluble. It is contended, 
furthermore, in favour of the ultra-filter theory, that only those 
dyes in state of high dispersion can penetrate this cell-wall. As 
criterion for this state of dispersion, the diffusibility through 
gelatin is employed, and it is shown that those dyes which readily 
permeate the plasma membrane readily diffuse through the jelly. 
Attention is called to the fact, however, that a distinction must be 
made between the permeating capacity and the capacity to be 
stored in the cell. Basic dyes are readily stored, in that, in coming 
into contact with acid substances such as tannin, they are precipi- 
tated, and thus remain within the cells, and soon become visible. 
Acid dyes can penetrate without being stored, and a method is 
described for demonstrating their presence within the cell. The 
electrical charge on the colloid affects, therefore, their storage 
capacity, rather than their permeating qualities. S. B. §. 


Starch Jellies. ArtHur Meyer (Koll. Chem. Bethefte, 1913, 5, 
1—48).—A very complete investigation of solutions of arrow- 
root starch and the jellies produced by them has been made. It 
is shown that solutions produced at 138—140° are not molecular 
disperse systems, although in many respects they resemble such 
solutions. These solutions do not exhibit uniform dispersity, and 
in the swelling of the starch, lumps are produced which even on 
long heating at 138° do not dissolve. Complete solution only occurs 
when the starch paste particles are so small and scattered that they 
can readily pass into solution. The preparation of a colloidal 
solution of starch at 138—140° consists of two processes: (1) a 
swelling of the starch granules, and (2) a disintegration of the 
globules thus formed into tiny drops and crystals. Starch granules 
are made up of layered spheres of amylose, consisting chiefly of 
a- and B-amylose. The f-amylose changes on solution of the starch 
at 100° into drops of a viscous solution of water in amylose, whilst 
the a-amylose remains undissolved. Thereby each starch granule 
becomes a globule of porous drops of jelly, which adhere strongly, 
and the interstices of which are filled by a trichite of a-amylose 
which can be detected ultramicroscopically. At temperatures of 
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about 138° the trichite is converted into drops. The drops of the 
amylose solution of water are very viscous, but on increasing the 


nple, 
‘s* temperature the viscosity decreases because more water is absorbed, 
8. and since this renders them less refractive they are more difficult 
to detect. The viscosity is so far diminished that at 60—100° the 
the drops flow together to form homogeneous porous drops of irregular 
thoes form. A colloidal solution of starch which has been prepared by 
— heating at 138° is made up of two phases: (1) a very viscous phase 
a (Z), and (2) a phase of low viscosity (7). The disperse phase, Z, 
-_ contains particles of varying size, which are due to the varying 
ell. size of the amylose crystals and the extent to which the drops have 
oid united in the preparation. Such an heterogeneous disperse system 
oth of amylose never has a greater degree of dispersity than it possesses 
x as soon as prepared at 138°. On cooling such a solution the dis- 
all persity decreases, the slower the cooling the greater the decrease. 
x q. If a dilute solution of amylose is rapidly cooled, the drops of 
_ phase Z maintain their original size, and only slowly unite with 
As one another to produce conglomerates and an emulsion. If a con- 
h centrated solution, in which the drops easily come into contact, is 
; cooled, a thin or a thick jelly is produced, depending on the concen- 
~ tration. With more rapid cooling only small conglomerates of 
irregular form are produced, whilst with slow cooling larger globules 
“ of half-melted drops are produced, from which a jelly globule of 
amicroscopic drops is formed. All these elements, together with 
8 those which have maintained their original form set together in 


various ways, compose the jelly. The various elements even at 0° 
possess a detinite viscosity, and are not solid. The jellies are conse- 
quently porous, and contain the dispersion medium in the pores. 
The water in the pores is easily movable, whilst that dissolved in 
the amylose is bound in the sense of a dilute solution, and can 
consequently exhibit only a small vapour pressure. The concentra- 
tion of the water in the amylose is smaller the lower the tempera- 
ture of the jelly. When a jelly is dried at the ordinary tempera- 
ture the water from the pores evaporates, and the jelly falls 
together, but maintains its structure. On placing such a dried 
jelly in water, the form Z absorbs a quantity of water correspond- 
ing with the temperature, and water enters the pores and again 
produces the jelly. When a freshly prepared jelly is warmed with 
water and the temperature constantly increased, the form Z takes 
up more and more water, and its viscosity and refractivity decrease, 
thereby producing a softer and more transparent jelly. At about 
100° the half-melted drops begin to separate from one another, and 
on further heating the jelly falls into its structural elements. These 
always have a less total surface than the disperse phase of the 


freshly prepared solution from which the jelly was produced. 
J. F. 8. 


Colloidal Solutions. II. The System Tannic Acid~Water- 
Acetic Acid. Emanurte Paterno and G. Sauter (Kolloid. Zettsch., 
1913, 18, 81—88.* Compare this vol.,i, 409)—Freezing-point deter- 
* and Gazzetta, 1913, 43, ii, 245—263. 
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minations have been made of solutions of tannic acid in water, 
acetic acid, and mixtures of the two solvents. It is shown that 
the presence of tannic acid does not modify the freezing-point 
diagram acetic acid—water. A concentration up to 4% of tannic 
acid in dilute acetic acid brings about a gradual rise in the 
freezing point of about 02° for solutions containing up to 
30% acetic acid, and further additions of tannic acid effect no 
further change in the freezing point. The addition of tannic acid 
even up to 20% causes no change in the freezing point of a 46°48% 
acetic acid solution. When the quantity of acetic acid in the 
mixed solvent exceeds that of the water, the addition of about 10% 
of tannic acid produces a lowering of the freezing point of about 
0°3°. The authors explain these changes by the high absorptive 
property of the tannic acid, both for water and acetic acid, and 
they conclude that tannic acid is equally insoluble in both solvents, 
but forms in both cases colloidal suspensoids. J. F. 8. 


Colloid-chemical Action of Diuretic Salts. Martin H. Fiscuer 
and Anne Sykes (Kolloid. Zeitsch., 1913, 13, 112—121).—The authors 
have injected a number of salt solutions into the blood of rabbits 
and rats, and measured the quantity of urine expelled during the 
following two hours. The salts injected were sodium chloride, 
magnesium chloride, strontium chloride, calcium chloride, and 
mixtures of these salts all in V/4-solutions. Further experiments 
were carried out with various sodium salts, including nitrate, 
bromide, acetate, phosphate, iodide, and sulphate; magnesium 
sulphate was also employed. It is shown that the diuretic action 
of the various salts runs parallel with their dehydrating action 
on protein colloids, a fact which points to the conclusion that their 
action in the first place is due to their influence on the substances 
as a whole, and that they act as diuretics only so far as they supply 
free water, extracted from the colloids, to the kidneys. The order 
of the action in increasing degree is sodium, magnesium, strontium, 
and calcium, and for anions, chloride, bromide, nitrate, iodide, 
acetate, sulphate, and phosphate. It is shown that the addition 
of bivalent metals, such as calcium, magnesium, and strontium, has 
no antagonistic effect on the action of sodium chloride, but, on the 
other hand, ‘is additive to it. The osmotic theory of the action of 
diuretic salts is considered in the light of the present experiments. 

J. F. 8. 


Phenomena of “Clot” Formations. I. Olotting of Milk. 
Samuget B. Scuryver (Proc. Roy. Soc., 1913, B, 86, 460—481).— 
When solutions of calcium salts and sodium cholate are mixed 4 
clot is formed on heating. In the case of those salts which raise 
the surface tension of water, the greater the concentration of salt 
the shorter is the time required for clot formation. Salts which 
lower the surface tension decrease the clotting time only up to 4 
certain limit of concentration. Above this limit, the clotting time 
is increased or the clot formation inhibited entirely. The inhibi- 
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tion of clotting is attributed to the adsorption of simple molecules 
by the more complex colloids, which are thereby inhibited from 
aggregation to form a clot. In milk the materials necessary for 
clot formation pre-exist, but the adsorption of simple molecules 
from the solution prevents aggregation. The conception is 
advanced that the ferment clears the surface of the colloid from 
adsorbed substances, and allows aggregation to take place. 

The solubility in half-saturated lime water is used as a criterion 
of caseinogen preparations. Products allowed to remain a short 
time only in contact with acetic acid during preparation give 
opaque, milky fluids containing 8% of caseinogen. When heated 
at 37° or allowed to remain with acetic acid a less soluble meta- 
caseinogen is obtained, forming opalescent solutions. Solution of 
this in sodium hydroxide and precipitation with acetic acid recon- 
verts it into the more soluble form. 

The addition of calcium chloride to solutions of caseinogen in 
sodium hydroxide gives a precipitate only within certain definite 
limits of concentration of the calcium salt. The addition of rennet 
to a mixture in which precipitation is inhibited by an excess of the 
salt immediately causes precipitation. When the optimal amount 
of calcium salt is present, precipitation may be inhibited by adding 
milk serum, peptone, or glycine. Rennet only causes precipitation 
in these cases when too much inhibitor is not present. The final 
result of the reaction depends on the relative quantities of the 
various products present in the system. Evidence is quoted to 
prove that the clot is formed from caseinogen, and not from the 
calcium salt. 

The clot produced by rennet alone is formed from metacasein- 
ogen; that produced by calcium chloride alone is formed from 
caseinogen. The rennet clot cannot be converted into natural 
caseinogen. The rennet does not in any way effect proteoclastic 
digestion in the clot. In milk the clot formation depends on the 
presence of four series of substances in the system, namely, simple 


inhibitory substances, colloids, enzymes, and calcium salts. 
E. F. A. 


Passivity of Metals in the Light of the Theory of Allotropy. 
Anpreas Smits (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 
191—192).—The author advances a theory of passivity, which 
assumes that metals are built up of different kinds of molecules 
of different reactive power. In such a case the internal equilibrium 
of the surface layer will be disturbed by chemical action, and on 
the rapidity with which equilibrium is re-established will depend 
whether passivity is observed or not. J. F. 8. 


Equilibria in Ternary Systems. VIII. Frans A. H. Scureine- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 99—113).— 
A mathematical paper, in which the composition, entropy, and 
volume relationships of a liquid, in which two solids are dissolved, 
with its vapour and the solid phases are considered. J. F. 8. 
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Equilibria in Certain Organic Systems. Nuixoxar A. Puscuin 
and I. V. Grepenscutscuikov (J. Russ. Phys. Chem. Soc., 1913, 45, 
741—745).—The following melting-point diagrams have been 
traced : 

(1) Diphenylamine and pnitroanisole. This consists of two 
branches meeting in a eutectic point at 20°5°, corresponding with 
51°5 mol. % of p-nitroanisole. The liquid phases exhibit an orange- 
red coloration. Solid solutions of appreciable concentration are 
not formed. 

(2) Urethane and diphenylamine. This consists of two straight 
lines meeting in a eutectic point, 32°2°, which corresponds with 
39 mol. % of diphenylamine. No solid solutions of marked concen- 
tration are observed. 

(3) Urethane and p-nitroanisole. The eutectic point here is at 
34°2°, whereas Mascarelli (Gazzetta, 1909, 39, i, 280) gave 33°2°. 
Urethane has m. p. 48°3°, that given by Mascarelli being 47:3°. 
Solid solutions are not formed to an appreciable extent. 

(4) m-Nitroaniline and naphthalene. The diagram comprises 
two branches, the eutectic point being 68° and the composition 
75 mol. % of naphthalene. Solid solutions were not observed. 

a. EP. 


Distribution of a Suspended Substance Throughout Two 
Liquid Phases, and its Practical Signification. Witiem 
Reinpers (Chem. Weekblad, 1913, 10, 700—709).—A theoretical 


investigation of the conditions governing the distribution of a 
substance in suspension in two immiscible liquids, and a discussion 
of the bearing of the problem on Elmore’s method for the separa- 
tion of ores, the cleansing action of soap, and the moist preparation 
of paints. A. J. W. 


The Systems Phosphorus and Cyanogen. ANpDREAs Smits 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 27—33).—The two 
systems red phosphorus—yellow phosphorus, cyanogen—paracyanogen 
are considered. It is shown that both systems are alike and com- 
parable in all respects, and probably belong to the ether—anthra- 
quinone type. It is shown that no connexion can be deduced 
between yellow phosphorus and violet and red phosphorus, or 
between cyanogen and paracyanogen, although there obviously 
must be some connexion, since the phases are respectively convert- 
ible into one another. J. F. 8. 


The Displacement of the Critical Points of Iron by 
Addition of Silicon. Grorces Carry and Anprié Cornu (Compt. 
rend., 1913, 15'7, 319—-322. Compare Vigouroux, this vol., ii, 512). 
—A study of the variation in the three critical points, a,, a, and 43, 
of iron on the addition of increasing amounts. of silicon, these 
points being determined by the rates of cooling of the various 
alloys. The point a, diminishes in intensity as the proportion of 
silicon increases, whilst passing slightly up the temperature scale, 
and disappears entirely in alloys containing 1°5% or more of silicon. 
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The point a, passes slowly down the temperature scale as the per- 
centage of silicon increases, but retains its intensity. In alloys 
containing little carbon, the decrease is 10° to 12° for each 1% 
of silicon. The point a, passes slightly up the temperature scale 
with increase in silicon, but diminishes in intensity as the carbon 
becomes converted into graphite, owing to the presence of the 
silicon, and disappears when the silicon content is above 5%. On 
account of the opposite natures of the variations of the points 
a, and dg, the positions of these two points coincide for an alloy 
containing 3°16% Si, above which they become inverted. W. G. 


The Pseudo-system Methyl Thiocyanate-Methyl Thio- 
carbimide. ANnpreas Smits and H. Vixsesoxse (Proc. K. Akad. 
Wetensch. Amsterdam, 1913, 16, 33—39).—It was shown by Walden 
(A., 1906, ii, 336) that the solution of salts in methyl thiocyanate 
brought about a lowering of the boiling point, and not raising, as 
was to be expected. The authors show that this abnormal change 
is due to the conversion of the thiocyanate into the thiocarbimide, 
as indicated by CH,*S:C?!N —>CH,°N:C:S. The thiocarbimide 
has a lower boiling point than the normal ester, which conse- 
quently explains the lowering of the boiling point. Quantities of 
methyl thiocyanate were kept in contact with cadmium iodide for 
prolonged periods, and then fractionally distilled. It was found 
that the first portion distilled at 123°6°, and that the temperature 
continually rose as the distillation proceeded until the last fraction 


had a boiling point of 136°5°. The boiling point of the iso- and 
normal esters are respectively 119° and 130°5°; consequently the 
experiment shows that an internal change occurs in the solvent, 
and the boiling point is influenced in the normal manner. 

J. F. 8. 


Binary Systems of Thallous Chloride with the Chlorides of 
Some Bivalent Metals. Carito Sanponnini (Atti R. Accad. Lincei, 
1913, [v], 22, ii, 20—27. Compare this vol., ii, 588)—The paper 
deals with the thermal analysis of the systems TICI—PbCl,, 
TICl-SnCl,, TICI-HgCl,, and TICI-CdCl,. 

Thallous chloride and lead chloride are completely miscible in 
the solid state. The curve shows a minimum at about 370° and 
40 mol. % of lead chloride. 

Thallous chloride and stannous chloride form solid solutions in 
all proportions. There is a minimum at 185° and 82 mol. % of 
stannous chloride. 

Thallous chloride and mercuric chloride form two compounds. 
One of these, TIC],HgCl,, melts unchanged at 224°; the other, 
probably 4TIC],HgCl,, decomposes on fusion, its temperature of 
formation being 250°. Both form solid solutions with each other 
and with the simple salts between very wide limits. The eutectic 
mixture of HgCl, and TICI,HgCl, lies at about 64 mol. % of 
mercuric chloride and 183°, the limits of existence of saturated 
solid solutions being 53—76 mol. % of mercuric chloride. The 
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eutectic mixture of TICl,HgCl, corresponds with about 32 mol. % 
of mercuric chloride and 205°. 

Thallous chloride and cadmium chloride form a compound, 
TICI,CdCl,, m. p. about 426°. The eutectic mixtures of this com- 
pound with the two salts correspond with 27 mol. % of cadmium 
chloride and 259°, and 66 mol. % of cadmium chloride and 400° 
respectively. R. V. 8. 


The Dissociation of the Molecules into Atoms Considered as 
one of the Factors of the Velocity of Reaction. E. Briner 
(Compt. rend., 1913, 15'7, 281284, Compare this vol., ii, 21).—A 
theoretical discussion of the above question, in which the author 
considers that the velocity of a reaction is largely controlled by 
the atoms, arising from the dissociation of the molecules, and on 
these grounds he explains the inactivity of nitrogen at moderate 
temperatures, the molecules of nitrogen being very stable, and 
giving but few free atoms. : = 


The Thermal Decomposition of Symmetrical Diarylhydr- 
azines. A Reaction of the First Order. Grorce O. Curms, jun. 
(J. Amer. Chem. Soc., 1913, 35, 1143—1173).—The author has 
investigated the velocity of decomposition of hydrazobenzene, 
p-hydrazotoluene, and p-methylhydrazobenzene, the products being 
mixtures of azobenzene and aniline, azotoluene and toluidine, and 
benzeneazotoluene, aniline, and toluidine respectively. 

From the results the decompositions are reactions of the first 
order, and the author inclines to the view that a series of changes 
occurs, namely, NHR-NHR —> 2NHR—> NR: +NHL,R, conclud- 
ing with a coupling of the NR: residues to an azo-compound; the 
first stage is supposed to be slow in comparison with the others, and 
so determines the unimolecular nature of the reaction. 

The ease of decomposition falls in the order hydrazotoluene 
(k=0°00160 at 110°25°), methylhydrazobenzene (A=0°00146 at 
125°30°), hydrazobenzene (k=0°00145 at 140°35°, 0°00253 at 
145°35°, 0°00436 at 150°35°). This order appears to agree with 
that of the sensitiveness towards acids, for on treatment with excess 
of iodine in alcoholic solution for the purpose of estimation of the 
respective bases by oxidation to the azo-compound, it is found that 
about 1% of hydrazobenzene, 3% of pmethylhydrazobenzene, and 
10% of hydrazotoluene undergoes rearrangement on account of the 
influence of the acid formed; the amount of iodine used up 1s 
therefore not strictly equivalent to the quantity of hydrazo- 
compound applied. D. F. T. 


Catalysis. Isiporn Travuee (Pfliiger’s Archiv., 1913, 153, 
309—322).—A theoretical paper, in which catalysts are discussed ; 
the author considers them in three groups: (a) negative catalysts 
(bradyatysts), (b) positive catalysts (tachysts), and (c) Eklysts, 
catalysts which bring about the reaction. In the first two cases 
it is shown that the substances included under these headings may, 
under different conditions, act positively or negatively. The pres 
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ence and influence of catalysts are considered in the case of disease, 
and the action of medicines on the catalysts is considered. In the 
case of the eklysts the author criticises Ostwald’s definition of a 
catalyst, and deduces evidence to show that catalysts can, and do, 
bring about reactions which could otherwise not occur even very 
slowly. The examples put forward to support this assertion are 
of a medical nature. J. F. S. 


A Case of Iron Light Catalysis. H. Srarrorp HATFIELD 
(Zeitsch. Elektrochem., 1913, 19, 617).—The author shows that the 
liberation of iodine from a solution of mercuric iodide in potassium 
iodide in sunlight does not take place if the materials are entirely 
free from iron. Consequently, he shows that the reaction 
2KI+0+ Hg=2KOH+HglI,, which takes place in sunlight, is 
strongly catalysed by iron compounds. J. F. S. 


The Univalent Atom Cannot be a Simple Doublet. Marcen 
Brittouin (Ann. Chim. Phys., 1913, [viii], 29, 473—490. Compare 
this vol., ii, 493).—A mathematical paper, in which the author 
demonstrates that the conception of a univalent atom as a simple 
doublet is inadmissible. H. W. 


Some Thermometric and Optical Constants as Functions of 
the Atomic Weights. Witnerm Bitz (Zeitsch. LHlektrochem., 
1913, 19, 613—617)—The author gives very complete curves, 
which show that the hardness, boiling point, melting point, electric 
conductivity, light absorption, and index of refraction of the 
elements are all functions of the atomic weight. The relationships 
between these various properties are discussed. J. F. 8. 


Chemical Papyri of the Third Century (The New Stockholm 
and the Leyden Papyri). Epmunp O. von Lippmann (Chem. Zeitt., 
1913, 37, 933—934, 962—964, 1002—1004, 1014—1015).—An 
account of a chemical papyrus discovered at Thebes in 1828, and 
now preserved at Stockholm. This papyrus amplifies, in a most 
fortunate manner, the Leyden papyrus, since whilst the latter 
deals chiefly with the noble metals, the former deals chiefly with 
precious stones and pearls and with dyeing, in particular purple 
dyeing ; only a small portion relates to the metals. 


Improved Method for the Extraction of Powdery Material. 
M. Karpos and W. Scnituer (Chem. Zeit., 1913, 37, 920).—A 
perforated glass tube, sealed at the lower end and funnel-shaped 
at the upper end, is put down the centre of the powder to be 
extracted, which is contained in a Soxhlet apparatus. The liquid 
from the condenser falls into the tube, and then percolates uni- 
formly through the powder, the extraction being completed in a 
much shorter time than if no tube were present. To prevent the 
perforations of the tube becoming stopped up by the powder, it is 
provided with a closely-fitting cloth sheath. tT. &. FP. 


li. 856 ABSTRACTS OF CHEMICAL PAPERS. 


Jacketted Fractionating Column. Henri Viereux (Bull. Soc, 
chim., 1913, [iv], 13, 868—869. Compare A., 1904, ii, 611).—The 
previously-described fractionating column has been improved by 
slightly increasing its diameter (22—23 mm. instead of 15—16 
mm.), which permits the introduction of eight points at each stage 
instead of four. Further, for liquids of b. p. above 100°, the 
column is now sealed into a glass jacket at a point just below the 
side-tube. With this apparatus it is claimed that liquids of high 
b. p. can be fractionated without overheating even when a long 
column is used. H. W. 


Distillation of Petroleum Distillates Under Normal Pressure. 
A. ScHELLER (Chem. Zeit., 1913, 3'7, 917).—The author describes an 
apparatus for maintaining a constant pressure, for example, normal 
pressure, during the distillation of petroleum distillates. The 
pressure is maintained constant by means of a Bunte pressure 
regulator (compare Bunte, A., 1873, 1103). The necessity for such 
an apparatus arises from the fact that the relative proportions of 
the various fractions vary with the pressure. x. &. P. 


A Simplified Modification of the Skita Hydrogenation 
Apparatus. H. Heinricn Franck (Chem. Zeit., 1913, 37, 958).— 
The author describes a simple apparatus, which can be readily 
built up from material usually found in a chemical laboratory, for 
carrying out hydrogenations according to Skita’s method. 


Z. 6. P. 


A Water Pump. Henri Vicrevx (Bull. Soc. chim., 1913, [iv], 
13, 869—870).—The pump consists of a glass tube, 15 cm. long 
and 7—8 mm. wide, constricted at two points in such a manner 
that the lower constriction has a slightly greater diameter than the 
upper one. Between the constrictions a bulb is blown, which is 
subsequently flattened in such a manner as to bring the narrowed 
portions of the tube as closely together as possible. A side-tube is 
blown on to the bulb. 

When the position of the constrictions is correctly adjusted, the 
apparatus is stated to give as good a vacuum as can be obtained 
with the most complicated pumps, whilst, even when this is not 
the case, it is still sufficiently powerful to bring about rapid filtra- 
tion. H. W. 


Tube for Emptying a Kipp Apparatus. A. FrrepmMann (Chem. 
Zeit., 1913, 37, 929).—Through a two-holed stopper in the top of the 
apparatus are fitted a siphon tube leading to the bottom, and 4 
right-angled tube which reaches a short way below the stopper. By 
blowing through the second tube the acid is forced out through 
the siphon. T. S. P. 


A Dilution Colorimeter and the Error of Colorimetric 
Comparison. Roserr V. Sranrorp (Zeitsch. physiol. Chem., 1919, 
‘87, 159—170).—A form of colorimeter is described and figured, 
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based on the principle of the dilution of a stronger solution of 
known concentration of the same substance until both solutions 
have the same colour. E. F. A. 


Simple Ultrafiltration Apparatus. RicHarp Zsiemonpy (Zeitsch. 
angew. Chem., 1913, 26, 447—448).—The apparatus consists of three 
parts, namely, a flanged funnel, perforated disk, and ring; the disk 
is clamped between the funnel and the ring, the latter forming a 
receptacle for the liquid to be filtered. The holes of the perforated 
plate are covered with a filter paper, on which, and covering the 
whole surface of the plate, is placed a thin collodion film before 
the several parts of the apparatus are clamped together. With this 
apparatus, and using a vacuum pump, it is possible to filter 
colloidal solutions, such as colloidal solutions of gold and iron 
oxide, very quickly. The apparatus is also of great value in the 
estimation of gelatinous precipitates. W. H. G. 


Application of Ultrafiltration Apparatus. Heinricu 
BecHHoLp (Zeitsch. angew. Chem., 1913, 26, 472).—The apparatus 
described by Zsigmondy (compare preceding abstract) permits of 
filtration under a pressure of only one atmosphere. In cases where 
higher pressures must be employed, the apparatus described by the 
author previously (compare A., 1908, ii, 24) is suitable. 

W. H. G. 


Lecture Experiments with Rare Gases. Grora GEHLOFF 
(Physikal. Zeitsch., 1913, 19, 838—841).—Six lecture experiments 
are described to demonstrate (1) the absorptive property of strongly 
cooled cocoanut charcoal, (2) the preparation of helium from the 
air, (3) the presence of the rare gases in the air, (4) preparation 
of argon from the air, (5) the presence of neon in the air, and 
(6) the presence of helium in radioactive minerals. The experiments 
all make use of the absorption of the commoner gases by cocoanut 
charcoal, and the preparation of argon makes use of molten 
potassium. s. F & 


Inorganic Chemistry. 


Apparatus for the Preparation of Hydrogen Bromide. 
Antonio Garcia Bants (Anal. Fis. Quim., 1913, 11, 363—364).— 
Bromine is dropped, by means of a tap-funnel, on to molten 
naphthalene at 40—50° contained in a distilling flask, the side-tube 
of which is sealed to a U-tube containing a few c.c. of water, 
potassium bromide, and red phosphorus. G. D. L. 


The Sulphur Set Free in the Action Between Sulphurous 
Acid and Water. Emite Junorieiscn and Lion Brunet (Compt. 
rend., 1913, 157, 257—262. Compare this vol., ii, 581).—If the 


VOL, CIV. ii, 57 


ii. 858 ABSTRACTS OF CHEMICAL PAPERS. 


interaction of sulphurous acid and water takes place at a tempera- 
ture above the melting point of octahedral sulphur, the sulphur 
is precipitated in a liquid form, which on cooling crystallises in a 
form depending on the temperature. At 98—100° the sulphur is 
precipitated sometimes in masses, crystallised after fusion, some- 
times in liquid globules, which slowly crystallise on keeping, the 
sulphur thus being molten at a temperature below its melting point, 
This is explained on the grounds that the sulphur is produced in 
the plastic form, which at 100° is converted into the octahedral 
form with the development of heat, thus raising the temperature of 
the mass to above 113°. At lower temperatures the sulphur is 
precipitated in the plastic form. Diagrams are given showing the 
appearance of the sulphur as precipitated under different condi- 
tions. W. G. 


Sulphur, Selenium, and Tellurium. Ernst Beckmann 
(Sitzungsber. K. Akad, Wiss. Berlin, 1913, 886—894).—Cryoscopic 
measurements on solutions of naphthalene, diphenyl, aniline, quino- 
line, etc., in sulphur gave a value of 213 for the freezing-point 
constant, from which the latent heat of fusion is calculated to be 
14°1 cal. Utilising the results of Smith and Holmes (A., 1903, ii, 
284), the molecule of amorphous sulphur is then found to be §,.,, 
that is, it is probably S,. From various considerations the author 
comes to the conclusion that the molecule S, is dark brown, and 
hence he gives an explanation of the colour assumed by molten 
sulphur at different temperatures. The explanation involves the 
assumption of the formation of a complex between crystalline 
sulphur (S,) and amorphous sulphur (§,). 

Boiling-point determinations on solutions of sulphur in liquid 
chlorine prove the existence of the chloride, 8,Cl,. When the light 
yellow solution of this compound is allowed to assume room tem- 
perature in a sealed tube, it becomes dark brown after a few hours, 
owing to the formation of the chloride, SCly. 

Cryoscopic and ebullioscopic determinations on solutions of 
sulphur in bromine do not point to the formation of molecules 
containing only one atom of sulphur; only the bromide, 8,Br), 
exists. Similar experiments in iodine solution show that no com- 
bination takes place between sulphur and iodine. 

Selenium and chlorine give only the monochloride and tetra- 
chloride, of which the latter is the most stable. Ebullioscopic 
experiments with solutions of selenium in bromine indicate the 
formation of a mixture of the compounds Se,Br, and SeBr,. In 
iodine as solvent, selenium exists as the molecule Se, to Se,, whereas 
in solvents such as diphenyl and anthraquinone the molecule is 
Se,. The application of various physico-chemical methods does not 
indicate the formation of any compound between selenium and 
iodine, and the cissociating effect of iodine on the molecule of 
selenium still awaits an explanation. 

Tellurium dissolves in molten iodine with considerable evolution 
of heat, and the resulting compounds formed contain 1—2 atoms of 
tellurium in the molecule. T. 8. P. 
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The Molecular Weight of Sulphur Trioxide. Henri 
Giran (Compt. rend., 1913, 15'7, 375—376).—Assuming the molecular * 
weight of sulphur trioxide as 80, and determining the heats of 
vaporisation and solidification of liquid sulphur trioxide, the author 
calculates the constant in de Forcrand’s modification of Trouton’s 
law to be 35°8, which is sufficiently close to the value 30, given by 
de Forcrand, to confirm the exactness of the molecular weight, 
whilst at the same time pointing to a commencement of polymerisa- 
tion during liquefaction. W. G. 


The Mechanism of the Formation of Sulphuric Acid in the 
Lead Chambers. Emit Briner and A. Kunne (Compt. rend., 1913, 
157, 448—450. Compare this vol., ii, 21).—The authors consider 
that the formation of sulphuric acid in the lead chambers is due 
primarily to the direct oxidation of the sulphur dioxide by the 
atomic oxygen arising from the dissociation of the nitrogen 
peroxide, the sulphur trioxide formed then combining with the 
water. They have obtained sulphur trioxide by the interaction 
of pure dry sulphur dioxide and nitrogen peroxide at temperatures 
below 60°. W. G. 


Volatility of Sulphuric Acid when Used in Vacuum 
Drying. H.C. Gorr (J. Biol. Chem., 1913, 15, 259—261).—The total 
loss of sulphuric acid in a Hempel desiccator was 0°00656 milligram 
per sq. cm, per day. Lime is recommended instead. W. D. H. 


The Chemical Affinities of Nitrogen. Grorrrey Martin (Chem. 
News, 1913, 108, 49—52).—A recapitulation of views already put 
forward by the author in his book (“ Researches on the Affinities 
of the Elements,” 1905), in which he claims priority for expression 
of the view that from its position in the periodic system nitrogen 
must be an element possessing strong affinities, and also for clearly 
indicating on what elements these affinities would be most strongly 
exerted. Solid curves are given showing how the affinities of the 
successive elements vary, passing from lithium through boron, etc., 
on to fluorine. 


Chemical Reactions at Very Low Pressures. II. The 
Chemical Removal of Nitrogen in a Tungsten Lamp. Irvine 
Lanemuir (J. Amer. Chem. Soc., 1913, 35, 931—943. Compare this 
vol., ii, 209)—When a tungsten lamp containing nitrogen at low 
pressures is run for some time, the nitrogen gradually disappears. 
Investigation has shown that the disappearance is brought about 
in three ways, namely: (1) Chemically——The nitrogen combines 
with the tungsten vapour to form the brown nitride, WN5. (2) Elec- 
trochemically—When an electric discharge passes through nitrogen 
and a hot tungsten cathode is used, the nitride WN, is formed at 
the cathode. (3) Electrically—At very low pressures and high 
Voltages there seems to be a reversible removal of limited quantities 
of nitrogen, in which the nitrogen is driven on to the glass in such 
4 form that it can be recovered by heating. 

57—2 
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In the present paper the chemical removal is alone considered in 
detail. From zero pressure up to about 0°001 mm. the rate of 
removal of the nitrogen is proportional to the product of the rate 
of evaporation and the pressure of nitrogen. From about 0°003 mm. 
up to about 1 mm. the rate is directly proportional to the rate of 
evaporation, and independent of the pressure; above pressures of 
2 mm. there is still direct proportionality between the rate of 
removal and the rate of evaporation, but the latter is materially 
reduced by the presence of the gas. 

The nitride, WN,, in thin layers is a clear, brown colour, very 
different in appearance from finely divided tungsten. It is stable 
in a vacuum at 400°, but is decomposed at 2400° (abs.). It is 
decomposed by water, giving ammonia and probably the oxide WO,. 

The electrochemical removal takes place at much lower tempera- 
tures [1900° (abs.)| than the chemical, when potentials much over 
40 volts are used in such a way that a perceptible discharge takes 
place through the gas. The electrical removal occurs at pressures 
of 0°005 mm. and less, with 250 volts voltage and high filament 
temperatures ; part, at least, of the nitrogen is easily recovered by 
heating the bulb. 

Nitrogen does not, at any temperature, react perceptibly with 
solid tungsten. The behaviour of nitrogen towards solid tungsten 
and tungsten vapour is similar to that of oxygen towards platinum 
and platinum vapour. 

The mechanism of the chemical removal is discussed, the discus- 


sion being based on the vapour tension of tungsten and the kinetic 
theory of gases. The equations developed give the vapour pressure 
of tungsten as 0°080 mm. at the melting point, 3540° (abs.); the 
boiling point is about 5000° (abs.). The heat of evaporation of 
tungsten is very high, namely, 218,000—1°87' gram cals. per gram 
atom. Zz. 6. P. 


Colloidal Boron. AtxrxanpEeR GutsterR (Kolloid. Zeitsch., 1913, 
18, 137—143. Compare Ageno and Barzetti, A., 1910, ii, 500).— 
Colloidal solutions of boron have been prepared from boron obtained 
by the action of magnesium, potassium, and sodium respectively 
on boron trioxide. The products in each case were extracted with 
hydrogen chloride and then with water until the aqueous filtrate 
acquired a decided colour. Then the residues were further 
extracted with 50—100 c.c. of distilled water and filtered; the 
coloured filtered solutions constituted the boron sols. From the 
magnesium preparations two sols were obtained: (1) a relatively 
unstable sol, and (2) a comparatively stable sol. The former sol 
had a dark brown to reddish-brown colour, and had a petroleum- 
like fluorescence in reflected light. This substance could be pre- 
served for three to four weeks in a closed vessel, after which it 
coagulated rapidly. Attempts to concentrate the solution brought 
about coagulation, and the addition of electrolytes immediately 
precipitated the colloid. Dilute nitric acid oxidised the colloid 
immediately to boric acid, and 7°5% hydrogen peroxide in alkaline 
solution was immediately decomposed, with the formation of boric 
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acid. Shaking with charcoal or barium sulphate brought about 
immediate coagulation, and all attempts to purify the solution 
by dialysis failed. The solution contained 0°06% of boron, and 
when coagulated the gel so formed was completely insoluble in 
water. The relatively stable sol is similar to the foregoing, except 
that it may be preserved for sixty-four days unchanged and allows 
of purification by dialysis. Two sols were obtained from the product 
obtained by the action of potassium; these corresponded in all 
particulars with the foregoing sols, except that they were somewhat 
darker in colour. Three sols were obtained from the product of 
the action of sodium ; these differ from the foregoing in their colour, 
which is deep blue. Two of these are unstable, but a third is stable, 
and may be dialysed ; it coagulates to a deep blue, slimy gel, which 
is readily soluble in distilled water. J. F. 8. 


The Hydrothermal Formation of Silicates. A Review. 
Georce W. Morey and Paut Niaoti (7. Amer. Chem. Soc., 1913, 35, 
1086—1130).—In the hydrothermal method of the formation of 
silicates the components are subjected to the action of water, at 
temperatures generally near, although often considerably above, the 
critical temperature of water, in closed bombs, and therefore under 
the corresponding high pressures developed by such solutions. The 
authors give a review of all the work which has hitherto been done 
in connexion with hydrothermal reactions, and append a complete 


bibliography of the subject. z. &. 


Reactions Between Sodium Silicate and Ferric Chloride 
Solutions. Rapnaz. E. Ligsecane (J. pr. Chem., 1913, [ii], 88, 
358—360. Compare A., 1912, ii, 166)—-Under certain conditions 
the reaction between sodium silicate and ferric chloride may give 
rise to silicic acid and ferric hydroxide only, no ferric silicate being 
produced. 

When an aqueous solution of sodium silicate (40° Bé.) is covered 
with a 20% ferric chloride solution in a beaker, the latter solution 
gradually works its way in a thin layer down the sides of the 
vessel, and finally completely encloses the silicate solution. Between 
the two solutions a thin, wrinkled skin is formed, which consists 
of silicic acid, and is irregularly streaked with ferric hydroxide, 
enclosed in small folds of the silicic acid membrane. 

It is possible that the results obtained by Jordis and others 
(A., 1908, ii, 291; 1910, ii, 416) may be due to the reaction pro- 
ceeding to some extent in this direction. F. B. 


Technical Preparation of Baryta. IV. Preparation of 
Baryta by Hlectrolysis of Aqueous Solutions of Barium 
Sulphide. Luic1 Marino and U. Giext (Gazzetta, 1913, 43, ii, 1—25. 
Compare Marino, this vol., ii, 592; Marino and Danesi, this vol., 
i, 593).—The authors describe a considerable number of experi- 
ments undertaken to discover the effect of various alterations in 
the experimental conditions on this process, which was suggested 
by Brochet and Ranson (A., 1903, ii, 478). In the work here 
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recorded, a diaphragm of high resistance is employed in all cases, 
In certain conditions the yield of barium hydroxide is almost 
theoretical. The nature of the electrodes is of importance, the 
best results being obtained with copper. The solution should 
contain about 20% of barium sulphide, and the electrolysis should 
be continued for about two-thirds of the time theoretically required 
for decomposition of the sulphide, using a current density at the 
anode of 1—3 amperes per sq. dcm. In this case the yields are 
good, and oxidation products do not amount to more than 4—5%, 
The barium hydroxide at the anode increases as long as the concen- 
tration of the sulphide does not fall below 5%. The quantity of 
barium hydroxide which can be produced by hydrolysis of the 
sulphide in concentrated solutions at 70—80° amounts after twenty 
hours to about 13 grams per litre. The formation of barium hydr- 
oxide at the anode in electrolysis is not due to physical phenomena, 
but to interaction of hydroxyl ions and barium sulphide. 
R. V. S$. 


Action of Various Waters on Lead. Harri Heap (J. Soc. 
Chem. Ind., 1913, 32, 771—775, 811—815, 847—856).—A historical 
and critical survey of the work already done is first given. In the 
author’s experiments two methods were used: (1) Coils of lead 
pipes, 10 yards in length, were completely filled with the water 
under examination, and stoppered so that air was excluded. 
(2) Pieces of bright lead foil (99°7% Pb) were immersed in water 


contained in glass cylinders, which were stoppered in such a way 
that no air remained in the cylinder. Most of the experiments 
were carried out in a cellar, the temperature of which was fairly 
constant. 

Pure distilled water, free from dissolved gases, exerts but a very 
slight action on lead; the amount of lead dissolved is so small as 
to be only just recognisable by the method used (hydrogen sulphide 
test in Nessler cylinders). Hydrogen, carbon dioxide, oxygen, 
and air, when dissolved in water, play a part in causing the lead 
to dissolve, the most potent being oxygen. In the presence of both 
oxygen and carbon dioxide a reaction takes place which is com- 
parable with that of many natural waters; the lead passes into 
solution as the hydroxide, and is then precipitated as basic carbon- 
ate by the carbon dioxide; the lead has the appearance known as 
“eroded lead.” 

Distilled water made slightly acid and then allowed to act on 
lead produces a liquid which gives no precipitate with carbon 
dioxide. 

Ordinary distilled water behaves very similarly to the distilled 
water mentioned above, the amount of lead taken into solution 
being only slightly increased. Distilled waters containing dissolved 
atmospheric gases attack lead with increased activity as the tem- 
perature rises from 5° te 50—60°; at higher temperatures the 
action diminishes, being the same at 100° as at 5°. 

Calcium and sodium phosphates, present in solution, prevent any 
lead dissolving; ranking next to the phosphates, as regards this 
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reventive action, are the carbonates and hydrogen carbonates of 
the alkali and alkaline earth metals. Nitrates attack lead very 
vigorously, and sulphates, chlorides, and acetates only slightly, with 
certain exceptions. Ammonium nitrate has a very marked action, 
ammonium chloride a much less, and ammonium sulphate still less. 
Aluminium sulphate, and especially calcium hydroxide, dissolve 
quite large amounts of lead. 

The purer natural waters, for example, rain water, exert actions 
which are comparable with those of ordinary distilled water; lake 
waters have a much weaker action than distilled water, and differ 
from the latter in that the amount of lead passing into solution 
increases continuously with rise in temperature up to the boiling 
point. The addition of various substances to lake water modifies 
its action on lead in a manner very similar to that observed with 
distilled water. 

In seeking an explanation of the action of peaty waters on lead, 
various types of water were subjected to the action of fresh peat. 
Both distilled water and rain water exerted less action on lead 
after such treatment than before, although in some cases they 
showed increased acidity. Soft upland lake water and a hard 
spring water were rendered more active by such treatment. Certain 
hard waters, however, especially those in which the hardness is 
permanent, are not rendered more active by treatment whe 


The Cupric Hydroxides and the Heat of Formation of 
Copper Nitrate ; Comparison with Uranyl Nitrate. Rosert DE 
ForcranD (Compt. rend., 1913, 157, 441—444).—A study of the 
various hydrates of cupric oxide. Peligot’s blue hydrate, 
Cu0,H,O, is stable up to 80° for several hours. At 85° it rapidly 
changes colour to green without loss in weight, but dehydration 
then commences, and continues progressively; this may be 
followed by the changes in colour. The author has determined the 
heat of solution of the various hydrates formed, in the equivalent 
quantity of dilute nitric acid, and from his results finds that the 
isomeric change from the blue to the green hydrate is exothermic, 
and corresponds with 0°261 Cal. From his results, using the figures 
obtained by Guntz and Martin (A., 1909, ii, 1019) for the heat of 
solution of anhydrous copper nitrate, the author obtains the value 
71°49 Cal. for the heat of formation of this anhydrous salt from 
its elements and 81°96 Cal. in the dissolved state. These figures 
are in close accord with the values for uranyl nitrate, starting from 
uranium dioxide. W. G 


Preparation and Properties of a Basic Copper Sulphate, 
CuSO,.Cu0. Marius Emmanvet Pozzi-Escor (Bull. Soe. chim., 1913, 
[iv], 18, 816—817)—Basie copper sulphate, CuSO,,CuO, is ob- 
tained as a heavy, crystalline, greenish-white precipitate when 
potassium hydrogen sulphite is added to a hot saturated solution of 
copper sulphate in commercial formaldehyde which is in contact 
with a quantity of finely powdered crystals of copper sulphate. 
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The substance does not possess reducing power. On exposure to 
moist air, it readily absorbs a molecule of water, forming the 
green, crystalline compound, CuSO,,Cu(OH),. It is insoluble in 
water, readily soluble in dilute acids. Hot water slowly decomposes 
it into oxide and sulphate of copper. When heated in a glass tube 
it becomes yellow, and subsequently melts to a clear, red liquid; it 
can be maintained at this temperature for a long time without 
undergoing decomposition. H. W. 


The Critical Temperature of Mercury. Aan W. C. Menzizs 
(J. Amer. Chem. Soc., 1913, 35, 1065—1067).—Transparent quartz 
glass tubes, 7 cm. long and 0°2 mm. in bore, were charged with 
mercury and then sealed after exhausting to 0°03 mm. pressure. 
On heating in a muffle, the temperature of which could be kept 
remarkably uniform, it was observed that the liquid phase disap- 
peared at 1275°. This was not due, however, to the critical tem- 
perature being attained, but to the blowing out of the quartz 
tube, with consequent enlargement of its volume; in no case was 
the quartz tube ruptured. 

Ko6nigsberger (A., 1912, ii, 1134) has stated that the critical 
temperature is in the neighbourhood of 1270°, but in view of the 
above experiments the author doubts that the critical temperature 
was ever attained by Kénigsberger. Theoretical calculations, for 
example, one based on the relation between the densities of a 
liquid at different temperatures, as put forward by Thorpe and 


Riicker (T., 1884, 45, 135), lead the author to the conclusion that 
the critical temperature for mercury lies above 2600°. T. 8S. P. 


The Products of the Incomplete Reduction of Ceric Oxide. 
A. Damrens (Compt. rend., 1913, 15'7, 335—338).—The author 
considers that the oxycarbide of cerium described by Sterba (A., 
1902, ii, 399) is not formed by the incomplete reduction of ceric 
oxide with carbon, but that the reduction takes place in three 
stages: 

2CeO, + C =Ce,0, + CO, 
Ce,0, + IC=2CeC, + 3CO, 
CeC, = CeC, +C. 

The carbide, CeC,, is isolated in the form of red crystals, very 
slowly attacked by water, and yielding acetylenic hydrocarbons 
under the influence of water. W. G. 


Ultramarine. L. Wunper (Chem. Zeit., 1913, 3'7, 1017—1018). 
A restatement, for the most part, of results already published 
(compare this vol., ii, 54). The reduction of ultramarine to a leuco- 
compound by the action of yellow phosphorus in the presence of 
carbon tetrachloride is not a direct action of the phosphorus, since 
a solution of phosphorus in carbon disulphide does not act in the 
same way. The phosphorus takes chlorine from the carbon tetra- 
chloride, which is at the same time oxidised by the ultramarine 
to carbonyl chloride: CCl,+O=COCI,+Cl,. Sulphur chloride 
acts in a similar way, gases rich in sulphur dioxide being formed. 
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Blue ultramarine, when heated with phosphorus trichloride in 
an autoclave, gives a red product, which becomes blue on heating 
in the air. 

The author does not agree with the view that the blue colour 
of ultramarine is due to sulphur being present in solid (colloidal) 
solution (compare loc. cit.). rT. & ¥. 


Preparation of Anhydrous Manganese Iodide. F. Duce.iizz 
(Bull. Soc, chim., 1913, [iv], 13, 815—816).—Anhydrous manganese 
iodide can be readily obtained by the addition of iodine to finely 
divided manganese covered with anhydrous ether. A vigorous 
reaction occurs, which is rendered complete by gentle warming 
on the water-bath. Excess of iodine and iodide of iron may be 
removed by washing the product with ether, whilst, if an excess of 
manganese is employed, it can be separated from the precipitated 
iodide by washing away the latter in a stream of ether. 

When prepared in this manner, manganese iodide is a white 
substance, which soon becomes discoloured. It is completely soluble 
in water, and combines energetically with gaseous ammonia. 


H. W. 


Solubility of Sodium Dichromate in Alcohol. B. Rernitzer 
(Zeitsch. angew. Chem., 1913, 26, 456).—Sodium dichromate is soluble 
in alcohol to the extent of 5°13 grams of hydrated salt per 100 c.c. 
of solution at 19°4°; the solution decomposes very rapidly, with 
the production of acetaldehyde. Ammonium and magnesium 
dichromates are also soluble in alcohol. W. H. G. 


The Action of Sodium Paratungstate in Fusion on Salts of 
the Halogen Acids and Oxy-halogen Acids. Simon Boeuos 
Kuztrian (Amer. J. Sci., 1913, [iv], 36, 301—304. Compare Gooch 
and Kuzirian, A., 1911, ii, 657).—In the case of fluorides, chlorides, 
and bromides, fusion with sodium paratungstate does not lead to 
complete expulsion of the halogen, since the simple elimination of 
that element will not leave an oxide to combine with the acidic 
oxide of the flux. Any expulsion of halogen taking place is due to 
atmospheric oxygen entering into reaction. Owing to the higher 
susceptibility of iodides to atmospheric action, fusion with the 
tungstate gives a quantitative expulsion of iodine. Iodates also give 
@ quantitative loss of iodine (and oxygen), whereas chlorates and 
bromates are only partly decomposed. T. 8. P. 


Haloid Bases of Columbium. Henrsert 8S. Harnep (J. Amer. 
Chem. Soc., 1913, 35, 1078—1086).—By the reduction of columbium 
pentachloride with sodium amalgam, using the method and appara- 
tus described by Chapin in the investigation of the haloid bases of 
tantalum (A., 1910, ii, 303), -a chlorocolumbium chloride, 
| (CbjClyp)Cl.,7H,0, 

18 obtained, which is analogous to chlorotantalum chloride 
(loc. cit.). It forms black, shining crystals, which give an olive 
green powder, insoluble in cold water, but soluble in hot water 
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to an olive-green solution. As in chlorotantalum chloride, only 
two of the chlorines are ionic. When treated with the equivalent 
quantity of sodium hydroxide, chlorocolumbium hydrozide, 
(Ch,Cl,2)(OH).,8H,O, is formed as a black, microcrystalline precipi- 
tate, and from this the bromide, (ChgCl,)Bre,7H,O, is readily 
obtained. The hydroxide is soluble in excess of sodium hydroxide, 
and from the solution excess of concentrated hydrochloric acid 
precipitates a brown powder, which has a composition correspond- 
ing with the formula Cb,Cl,,,9H,O. Evidence, which is not yet 
complete, was obtained that this chloride is probably different in 
constitution from the green chloride. a. &. PF. 


The Absorption of Active Hydrogen by Platinum. A. Ef. 
Freeman (J. Amer. Chem. Soc., 1913, 35, 927—931).—During the 
course of some experiments in which the pressure in a tungsten 
incandescent lamp was measured by means of a Hale-Pirani mano- 
meter (A., 1912, ii, 230) attached to it, it was found that after 
the lamp had been lit for some time the manometer readings gave 
what was apparently a negative pressure. Investigation of the 
various sources of error which would cause such an abnormality 
has led the author to give the following explanation: During the 
burning of the lamp atomic hydrogen is produced by the action 
of the hot filament on the water-vapour present (compare Lang- 
muir, A., 1912, ii, 1162; this vol., ii, 209); this hydrogen alloys 
with the platinum of the manometer, increasing its resistance, and 
thereby causing an error in the calculated pressures.  T. S. P. 


Removal of Spots on Platinum Utensils Used in Leather 
Analysis. Cristo D. Manzorr (Ann. Chim. anal., 1913, 18, 
316—317).—A mixture is made of 1 gram of sodium carbonate 
and 0°5 gram of borax, and placed on the spot to be cleaned. The 
whole is heated, first over a bunsen burner and then over the blow- 
pipe. The fused mass is then removed with hot water; if necessary, 
the operation is repeated. L. ve K. 


Mineralogical Chemistry. 


Fractionation of California Petroleum by Diffusion Through 
Fuller's Earth. J. Ex.iorr Gitpin and P. ScHNnEEBerceR (Amer. 
Chem. J., 1913, 50, 59—100. Compare Gilpin and Cram, A., 1999, 
i, 1; Gilpin and Bransky, A., 1910, ii, 963).—In continuation of this 
investigation of the effect on petroleum oils of diffusion through 
Fuller’s earth, it is found that with a specimen D® 0-912 no frac- 
tionation is effected by filtration at the ordinary temperature; on 
working at 75°, however, a certain fractionation is observable, the 
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earth tending to retain the sulphur compounds, whilst the issuing 
oil is not only freer from sulphur, but lighter than the original oil. 

Working with a less dense oil (D 0°8890) at the ordinary tem- 
perature, results were obtained again indicating a preferential 
absorption of the heavier constituents of the oil, and at the same 
time of nitrogen compounds present in the original oil. 

When paraffin oil to which benzene has been added is made to 
diffuse through a tube of fuller’s earth, there occurs selective 
absorption of the benzene. 

The important factor in determining the extent to which certain 
ingredients of an oil will be removed, is not the duration of contact, 
but the amount of earth with which the oil comes in contact. Indi- 
cations are obtained supporting the view that the bitumen in the 
oil investigated was in the form of a colloid, and that the fuller’s 
earth, in exerting the effect of a dialysing septum, caused coagula- 
tion and adsorption of the bituminous material with the sulphur 
and nitrogen compounds and the benzene hydrocarbons, whilst 
allowing free passage to the paraffin oil. D. F. T. 


Ferriferous Dolomite from the Simplon Tunnel. Mario 
Deterosso (Jahrb. Min., 1913, ii, Ref. 14; from Riv. Min. Crist. Jial., 
1912, 41, 56—64).—The white rhombohedra have a cleavage angle 
of 73°48’ and D 2°96. They contain a few enclosures of liquid 
carbon dioxide. The following analysis corresponds with the 
formula 4CaCO,,3MgCO,,(Fe,Mn)CO, : 

CaO. MgO. FeO. MnO. CO.. Total. 
28°78 15°69 $°33 0°26 46°18 100°24 


L. J. 8. 


Some Segregates of Platiniferous Chromite in the Ural 
Dunites. Louis Duparc and Santiaco PiNa pe Rusiss (Anal. Fis. 
Quim., 1913, 11, 367—374).—Analyses of the chromites show 
proportions of olivine varying from 2°40 to 5°12%. The associated 
platinum metal has 64°65—-81°94% of platinum, together with iron, 
8'93—15°16%, osmium, rhodium, iridium, and ruthenium. 

G. D. L. 


“Chillagite,” a New Mineral. A. T. Utimann (J. Roy. Soc., 
New South Wales, 1912, 46, 186).—The mineral was found in 
Christmas Gift North Mine, Chillagoe, associated with cerussite 
In a gossan formation, some of the crystals being studded with 
small crystals of pure cerussite. The crystallisation appears to be 
tetragonal; the form is tabular, and the diaphaneity translucent. 
The mineral is lamellar and straw- or lemon-yellow, sometimes 
brown, in colour. Hardness 3°5 3D 75. It contains PbO, 54°25%; 
WO, 28°22%; MoOx, 17°52%; and thus has the formula 

PbOWO,,PbOMo0,. H. W. 


Solid Solution in Minerals: Composition of Amorphous 
Minerals as Illustrated by Chrysocolla. Harry W. Foote and 
Watrer M. Braptey (Amer. J. Sci., 1913, [iv], 36, 180—184. 
Compare this vol., ii, 717).—The tabulated ratios for previously- 
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published analyses show a considerable range, and only few of them 

agree with the usually accepted formula, CuSiO,,2H,O. New 

analyses are given of homogeneous material from Arizona (anal. I 

and IT) and Montana (anal. III). The material was selected under 

the microscope, as it was found that heavy liquids (potassium 

mercuric iodide solution and acetylene tetrabromide) had some 
action on the mineral: 

Ratios. 
SiO, CuO. H,O. Al,0; CaO. Total. ‘SiO, : CuO : HO. 
I. 38°14 36°74 18°73 5°66 0°90 100°17 1°36 : 1°00 : 2°25 


II. 38°32 39°98 19°87 0°98 0°78 99°92 1°26 : 1°00 : 2°19 
III. 50°45 37°94 BET — — 99°50 1°75 : 1°00 : 1°29 


These analyses also lead to no definite formula, and the con- 
clusion is drawn that chrysocolla represents a solid solution of 
copper oxide, silica, and water. L. J. 8. 


Mordenite from Tyrol and the Faroe Islands. Sraniszaus J. 
TuueutTt (Jahrb. Min., 1913, ii, Ref. 33; from C. R. Soc. Sci. Varsovie, 
1912, 5, 76—79).—-Mordenite from the Seiser Alpe, Tyrol, has the 
form of rose-coloured needles with an oblique extinction of 7—8°; 
analysis I corresponds with the formula RAI,Si,0..,6H,O. Fibrous, 
silky, colourless material from Oster6, Faroe Islands, gave II and 
III; the difference here is attributed to the presence of enclosed 
fibrous silica in the material analysed: 


SiO, Al,0, FeO, CaO. MgO. K,O. 0. HO. — Total. 

I. 66°86 1213 003 386 O17 067 2 10009 
Il. 7870 722 — 199 — 030 2 100-00 
III. 74°34 8°84 trae 218 — 043 2 100°58 


Baueritisation. O. Dreisropt (Jahrb. Min., 1913, ii, Ref. 
24—26; from Diss., Leipzig, 1912, 39—47).—The natural or 
artificial process of the bleaching of biotite and its alteration to 
an end-product consisting mainly of hydrated silica (“ bauerite”’) 
has been called baueritisation by F. Rinne (Ber. sdchs. Ges. Wiss., 
1911, 63, 445). Biotite from Brevig, Norway (anal. I, D 3:0417), 
was digested in water charged with carbon dioxide for five weeks at 
30°; it was then found to be slightly altered in colour, and to have 
the composition given under II. Digested with concentrated hydro- 
chloric acid for six hours at 80—85°, the biotite is completely 
bleached, and the residue has the composition III, D 2°3484. 
Bleaching is also effected by dilute sulphuric acid in eight hours at 
the ordinary temperature; the residue has the composition IV, 
D 2°3488: 


Si0,. TiO,. Al,0;. Fe,Os. FeO. MgO. CaO. MnO. Na,O. K,O. H,0. Total. 
. 85°05 1:95 16°18 8°34 24°56 3°67 trace 1:00 2°41 5°09 2°36 100°61 
. 39°02 223 15°46 10°39 18°74 1°89 — 062 1:37 4:50 6-4¢ 100°68 

91°85 — =~ et — - — = 1 we 
. 8510 — — 0°36 12°99 99°51 
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The amount of water present in the residual bauerite is variable, 
depending on the temperature and on the method of drying. 
L. J. 8. 


Pyroxmangite, a New Member of the Pyroxene Group, and 
its alteration Product, Skemmatite. Wituiam E. Forp and 
Watter M. Brapiey (Amer. J. Sci., 1913, [iv], 36, 169—174).— 
These minerals were found four-and-a-half miles east of Iva, 
Anderson Co., South Carolina. Pyroxmangite occurs as brown 
cleavage masses with a cleavage angle of 91°50’, hardness 54—6, 
and D 3°80; the optical characters suggest triclinic symmetry. In 
composition (anal. I, agreeing with R”’SiO,) the mineral differs 
from the manganese pyroxenes, schefferite and rhodonite ; and it is 
regarded as a new triclinic member of the pyroxene group: 


Sid. MnO. 0. FeO. Fe,Os. Al,Os CaO. H,O. Total. 
1.4714 2063 — 28°34 — 238 188 033 10070 
I. — 81:84 6°58 a 43°95 196 — 15°56 99°84 


A black alteration product of the pyroxmangite has a metallic 
lustre and a dark chocolate-brown streak; hardness, 54—6. It is 
soluble in hydrochloric acid, and analysis II corresponds with the 
formula 3MnO,,2Fe,0,,6H,O. This appears to differ from previ- 
ously-described oxides of manganese and iron, and it is provision- 
ally named skernmatite. L. J. @. 


Two Vanadiferous Atgirites from Libby, Montana. Esper 
§. Larsen and W. F. Hunt (Amer. J. Sci., 1913, [iv], 36, 289—296). 
—The two pyroxenes described were collected in the Rainy Creek 
mining district, about seven miles N.E. of Libby, Lincoln County, 
Montana. The one (A) is an egirite, and the other (B) an egirite- 
augite, and they occur in veins associated with quartz, calcite, 
microcline, sulphides, and other minerals. The egirite contains 
nearly 4% of V,O3, but otherwise its chemical composition is that 
of ordinary egirite, with which also its crystal measurements are in 
close agreement. It is deep brown in colour, and its optical 
properties differ from ordinary egirite in the lower index of refrac- 
tion, weaker birefringence, smaller extinction angle and larger axial 
angle. The egirite-augite was found only in fibrous aggregates; it 
contains nearly 3% of V.O.,, and its optical properties are not 
greatly different from those of ordinary xgirite-augite: 

Si0,, TiO, FeO, V,0, AlO, CaO. MgO. FeO. 

A, 51°91 0°91 21°79 3°98 0°38 5°53 3°08 1°48 

B. 53°32 0°38 12°38 2°86 1°40 12°18 701 3°70 


MnO. Na,0. K,0. Cr,0,. Ss. CO,. H,O = s H,0 + 7 
A. 0°58 10°46 0°22 _ 0°13 trace 0°06 _ 
B. 0°45 6°26 0°26 trace — _ 0°07 0°13 


t. & 2. 


Meteoric Iron from Paulding County, Georgia. Txomas L. 
Watson (Amer. J. Sei., 1913, [iv], 36, 165—168).—The date of find 
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and exact locality of this iron are not known. It is mostly rusted 
away, and only 134 grams of fresh iron now remain. This shows a 
coarse octahedrite structure. Analyses by W. M. Thornton, jun, 
of (I) the fresh iron, and (II) of the oxidised portion. In the latter 
the chlorine is unusually high; another determination gave: 
Cl, 1:99; H,O at 110°, 3°34%: ; ' 
Fe. Ni. Co. Cu. i A Cl. Ss. Si. CC. Total. Sp. gr, 

I, 93°26 634 0°50 trace 0°23 O01 nil nil — 10034 7-886 

H.O  —+H,O 
Fe,03. FeO. NiO. CoO. CuO. SiO, P.O; Cl.  at110°% over110°. Total, 
II. 36°12 41°26 6°57 0°48 trace 0°26 0°48 2°21 2°77 9°23 99°38 
L. J. 8. 


Analysis of the Gases Spontaneously Evolved from the 
Spring of Alange. Faustino Diaz pe Rapa (Anal. Fis. Quim., 
1913, 11, 364—367).—The gas contains carbon dioxide, 8°09; 
oxygen, 6°59; nitrogen and rare gases, 85°32%. The rare gases in 
two determinations amounted to 1°102 and 1°89% respectively, and 
consisted of 1°51% of helium and neon and 98°49% of argon, with 
traces of krypton and xenon. G. D. L. 


A Gas Efflux Rich in Helium. E. Ozaxk6 and L. LauTEenscHLicer 
(Chem. Zeit., 1913, 37, 936).—The gas issuing from the thermal 


springs of Wildbad (wiirttemberg. Schwarzwald) is found to 
contain 2°79% CO,, 94°94% N, 156% A, and 0°71% He, that is, 
2°27% of the rare gases. This result agrees with the previous 
measurements of Kayser in 1895. zt. 8. P. 


Manganese in Drinking and Mineral Waters. F. Japin and 
A. Astruc (Compt. rend., 1913, 15'7, 338—339).—The authors have 
determined the amounts of manganese present in a number of 
samples of drinking and mineral waters from different sources. 
The majority of the drinking waters show no sign of manganese, 
whilst the mineral waters from Vichy and Boulou contain it in 
amounts varying from 0°09 to 0°20 mg. per litre. W. G. 


Analytical Chemistry. 


Criticism of a Recent Contribution to the Theory of Indi- 
cators. ArTHur G. A. Mituer (Chem. News, 1913, 108, 73—74).— 
A criticism of views put forward by Waddell (this vol., ii, 522) 
explanatory of the behaviour of methyl-orange towards weak acids 
and phenolphthalein towards weak bases. In his arguments the 
author supports the present views on the behaviour of indicators 
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(compare Tizard, A., 1912, ii, 598). He has shown that dry 
hydrogen chloride passed into a solution of methyl-orange in 
absolute alcohol immediately turns it red, thus refuting another of 
Waddell’s statements. W. G. 


Improvement in Gravimetric Analysis. Ignition of 
Precipitates. Grorces Ray (Ann. Chim. anal., 1913, 18, 306—309). 
—Cylindrical tubes with round bottom and furnished with a small 
spout, made of fused quartz, and holding 45—85 c.c. are recom- 
mended for precipitation, washing, ignition, and weighing in 
analytical work. ‘The tubes and contents are centrifugalised for 
a few minutes in a suitable machine at the rate of 2000—2500 
revolutions per minute. In order to assist the drying of the precipi- 
tate, this may be centrifugalised finally with a little absolute 
alcohol. L. DE K. 


Convenient Device for Analytical Ignitions. Epwarp D. 
CampBeLL (J. Ind. Eng. Chem. 1913, 5, 675—677).—A piece of 
apparatus which serves as a support for crucibles is described. It 
consists of a fire-clay cylinder, 7°5 cm. internal diameter and 10 cm. 
high; slits are provided in the upper end, so that the triangle 
carrying the crucible may be arranged at about one-half the height 
of the cylinder. The cylinder is wrapped round with asbestos 
sheeting, and its lower end is secured to an asbestos board, the 
centre of which is pierced with a hole of such diameter as will 
admit the tube of a Méker burner. The apparatus is particularly 


suitable for the conversion of calcium carbonate into calcium oxide, 
ete. W. P. S. 


The Use of Benzoic Acid as a Standard Material. E. R. 
Weaver (J. Amer. Chem. Soc., 1913, 35, 1309—1311).—Benzoie acid 
absorbs traces of moisture on exposure to the air. Before the pure 
substance is used as an acidimetric standard (compare Morey, A., 
1912, ii, 986) it should be fused at a temperature not higher than 
130°. If fusion takes place at 150—160°, small quantities of a 
brown, resinous substance are formed ; this impurity is also formed 
at lower temperatures, even at temperatures below the melting 
point, if the benzoic acid is subjected to prolonged heating. The 
fused product snould be quite colourless. 

The test for traces of moisture in benzoic acid was made by 
dissolving the latter in anhydrous ethyl acetate, shaking the 
solution with calcium carbide, and then decanting it into an 
ammoniacal solution of cuprous chloride. The formation of a 
precipitate of copper acetylide indicated the presence of moisture 
in the benzoic acid ; the delicacy of the test was such that 0°07% of 
moisture could be detected. tT. &. 2B. 


Determination of Hydrogen, Nitrogen, and Methane in Gas 
by Combustion in a Quartz Tube. Marners and Ina E. LEe 
(Chem. News, 1913, 108, 80—82).—A description of a new form of 
combustion apparatus for the estimation of mixtures of hydrogen, 


ii. 872 ABSTRACTS OF CHEMICAL PAPERS. 


nitrogen, and methane. The authors replace the standard com. 
bustion pipette by a narrow quartz tube, filled with scrap 
platinum, and heated by a flat-flame bunsen burner. The gas 
residues mixed with oxygen are passed through this tube at a 
suitable rate, and the issuing gases are collected in a gas burette 
and their volumes measured. Care must be taken to make due 
corrections for all temperature changes, and also for the carbon 
dioxide which remains in the quartz tube after the combustion. 
W. G. 


A Macro- and Micro-chemical Method for Estimation of 
Chlorine in the Blood. H. Rocis and C. Fritscu (Biochem. Zeitsch., 
1913, 54, 53—58).—The proteins are precipitated from the blood 
by the method of Michaelis and Rona, namely, the diluted blood is 
mixed with a colloidal iron preparation and magnesium sulphate 
is then added, the iron precipitate carrying down all the proteins. 
In the filtrate the chlorine is estimated by titration with silver 
nitrate in the presence of potassium chromate. The dialysed iron 
preparation contains a little chlorine; hence a blank analysis must 
be made. The microchemical method can be carried out with 1 c.c. 
of blood, and correspondingly small amounts of reagents. In this 
case NV /25-silver nitrate is used for titration. 8. B. S. 


An Electrochemical Indicator for Oxidising Agents. Enric 
K. Ripgeat and Uuicx R. Evans (Analyst, 1913, 38, 353—363).— 
The apparatus, which is intended more in particular for the detec- 
tion of free chlorine or hypochlorites in treated effluents, consists 
of a copper tube 3°5 cm. long and 4 mm. internal diameter. Within 
this, running axially through it, is a platinum rod 1 mm. in 
diameter, which is insulated at the two ends from the copper tube 
by ebonite caps. Liquid is allowed to enter the tubes at the lower 
end at the rate of 230 c.c. per minute (temp. 13°) and to flow out 
at the top. The copper and platinum are joined to the two poles 
of a sensitive current-detector of high resistance; the instrument 
used by the authors had a resistance of 200 ohms, and registered 
0000004 ampere per degree. No visible deflexion of the pointer 
over the dial is noticed unless the meter contains free chlorine 
or hypochlorite, even in cases when these cannot be any more 
detected by the chemical methods, such as the potassium iodide- 
starch test. L. pe K. 


The Use of Sodium Paratungstate and the Blowpipe Flame 
in the Estimation of the Acid Radicles of Chlorides, Chlorates, 
Perchlorates, Bromides, Bromates, and Fluorides. Simon 
Bocnos Kuzrrtan (Amer. J. Sei., 1913, [iv], 36, 305—312).—The 
author has shown (compare this vol., ii, 685) that the action of 
fused sodium paratungstate on fluorides, chlorides, bromides, 
chlorates, and bromates under ordinary atmospheric conditions 
leads to only partial expulsion of the halogens. He has now found 
that if the fusion takes place in the presence of superheated steam, 
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a quantitative reaction takes place, which, in the case of chlorides, 
for example, may be expressed by the equation: 
5Na,0,12WO, + 14NaCl + 7H,O = 12Na,WO, + 14HCl. 

In the case of the oxy-acids, oxygen is also expelled. The method 
of using the superheated steam is to apply the blowpipe flame, 
which contains steam as a product of reaction, directly to the 
surface of the fused mass. The time necessary for the reaction to 
become complete is comparatively short, being only five to eight 
minutes, when 0°2—0°3 gram of the halogen compound is used. 

The sodium paratungstate, of which 3 grams are used, is easily 
prepared by fusing sodium tungstate with an equal weight of 
tungsten trioxide; it is readily fusible, not volatile under the 
conditions of experiment, and can easily be kept dry in a desiccator 
containing stilphuriec acid. z. &. &. 


Reaction of the Iodine Ion. Riccarpo CiusaA and ALFREDO 
Terni (Gazzetta, 1913, 43, ii, 86-—90).—The production of oxydimercur- 
ammonium iodide, which is the basis of Nessler’s reaction, can also 
be used for the detection of iodine. A solution containing 10 grams 
of mercuric nitrate, 50 c.c. of water, 5 c.c. of nitric acid, and 60 c.c, 
of concentrated ammonium hydroxide forms the most sensitive 
reagent for the iodine ion, giving a coloration with potassium 
iodide at concentrations less than 1 x 10-®. Chlorides give a white 
precipitate (of the double salt of the type Hg,NC1,3NH,Cl), which 
does not interfere with the detection of iodides. Bromides give a 
white precipitate (probably of analogous composition), which 
changes spontaneously into the bright yellow substance, Hg,NBr. 
The behaviour of a solution containing bromides and _ iodides 
towards the reagent depends on their relative amounts, but after 
boiling it is possible in most cases to recognise the orange-red 
coloration due to the iodide. R. V. S&S. 


Estimation of Total Sulphur in Antimonium Sulphuratum. 
Frank Harris Atcock (Pharm. J., 1913, 91, 213).—The addition of 
sodium potassium tartrate in the oxidation of antimonium sulphur- 
atum keeps the antimony in solution, and a clear liquid is obtained 
in which the resulting sulphuric acid may be estimated in the usual 
manner. When the oxidation is completed, the nitric acid may be 
expelled by evaporation with hydrochloric acid before the sulphuric 
acid is precipitated as barium sulphate, and it is advisable to add 
a small amount of potassium nitrate at the commencement of the 
oxidation in order to fix the sulphuric acid as it is formed. 

W. P. 8. 


Estimation of Small Quantities of Hydrogen Sulphide in 
Waters. Lupwig WitHetm WINKLER (Zeitsch. anal. Chem., 1913, 
52, 641—-645).—The testing is preferably done at the source of 
supply. The water is allowed to flow through a 100 c.c. flask until 
the first portions, which have been affected by contact with the air, 
have been completely expelled. At the bottom of the flask, now 
quite filled, is introduced by means of a long-stem pipette 5 c.c. of 
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the lead reagent. In a 200 c.c. beaker are now put 100 c.c. of pure 
water and 5 c.c. of the lead reagent; the darkened contents of the 
flask are transferred to a similar beaker, and to the colourless 
mixture is then added drop by drop from a burette a solution of 
sodium sulphide until the required colour is obtained. The calcula- 
tion will be readily understood. 

The lead reagent is prepared by dissolving 10 grams of Rochelle 
salt, 10 grams of ammonium chloride, and 0°1 gram of lead acetate 
in 5% ammonia up to 100 c.c. The sodium sulphide solution is 
prepared by dissolving an accurate weight (about 0°1 gram) of the 
pure crystallised salt in 100 c¢.c. of a strong solution of sodium 
nitrate containing a few drops of ammonia just before use. 

The presence of iron does not interfere with the test provided 
some Rochelle salt is first added to the sample. Coloured waters 
cause trouble. L. DE K. 


Estimation of Thiosulphates in the Presence of Sulphites. 
A. A. Besson (Chem. Zeit., 1913, 3'7, 926).—In one portion of the 
amount of solution the sulphite and hydrogen sulphite is estimated 
according to Bosshard and Grob’s method (this vol., ii, 428). To 
another portion of the solution are added 25 c.c. of WV/10-alkali, 
20 c.c. of hydrogen peroxide solution (5 c.c. of Merck’s “ perhydrol ” 
diluted to 100 c.c.), after which it is heated for ten minutes on the 
water-bath, and then, after cooling, the excess of alkali determined 
by titration with standard acid, using methyl-orange as indicator 
(compare A., 1907, ii, 811). Only the hydrogen sulphite and the 
thiosulphate require alkali during the oxidation, as shown by the 
equations: NaHSO,+Na0OH+H,0,=Na,.S0O,+2H,O; Na,S8,0,+ 
2NaOH +4H,0,=2Na,S0,+5H,O. The amount of alkali used up 
by the hydrogen sulphite is known, and consequently the amount 
of thiosulphate present is readily calculated. Z. &. P. 


Determination of Ammonia and Nitrogen. A. J. van 
EYNDHOVEN (Zeitsch. angew. Chem., 1913, 26, 472. Compare 
Knublauch, this vol., ii, 789)—The forms of apparatus usually 
described for use in the determination of ammonia in gas-works 
products are needlessly complicated. Perfectly accurate results 
are obtained by distilling the ammonia from a flesk fitted with a 
stopper through which*passes a thistle funnel and a glass tube, bent 
twice at right angles, and dipping into standard acid. W. H. G. 


The Diphenylamine Reaction for Nitric Acid. D. J. DE 
Jona (Pharm. Weekblad, 1913, 50, 992—993)—A criticism of the 
method of Tillmans and Sutthoff (A., 1911, ii, 767) for the detec 
tion of nitric acid. The author finds that the more concentrated 


the diphenylamine solution is, the less sensitive is the reagent. 
A. J. W. 


A Rapid Method for the Estimation of Phosphorus in Steel. 
Haripapa Buatracnwaryya (J. Soe. Chem. Ind., 1913, 32, 738—739).— 
The yellow ammonium phosphomolybdate precipitate obtained 
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from steel in the usual manner-is washed with 1% nitric acid until 
free from iron, and the nitric acid then eliminated by washing with 
a 1% solution of potassium nitrate. The filter and precipitate are 
transferred bodily to a 200 c.c. flask, 20 c.c. of W/10-sodium hydr- 
oxide solution and 2 drops of phenolphthalein are added, and the 
excess Of alkali titrated with V/10-hydrochloric acid. The reaction 
taking place is expressed by the equation: (NH,),P0,,12Mo00,+ 
24NaOH = (NH,),PO, + 12Na,MoO, + 12H,0. The results are 
accurate. ‘a 


Mocagno’s Method for the Volumetric Estimation of Phos- 
phorus in Steel. Henryk Woowiszewski (Chem. Zeit., 1913, 37, 
1069—1071).-—-A modification of the original method. Two grams of 
steel turnings are placed in a 300 c.c. flask and dissolved in 30 c.c. 
of nitric acid (D 1°2) at the boiling temperature, when 5 c.c. of per- 
manganate solution (40 grams per litre) are added. After boiling 
until a separation of manganese peroxide takes place, this is redis- 
solved by adding 1 c.c. of a saturated solution of ammonium oxalate. 
When cold, 5 c.c. of concentrated ammonia are added, when a dark 
hrown jelly is formed; 25 c.c. of nitric acid are now added, and 
the liquid is heated almost to boiling until the iron precipitate has 
redissolved. Fifty c.c. of the usual molybdate solution are added, 
and after thorough shaking for five minutes the flask is kept for 
ten minutes in a warm place. The yellow precipitate is then 
collected and washed first with dilute (1%) nitric acid and then 
three times with cold water to remove the free acid. The funnel 
is repiaced in the flask, and the contents dissolved by means of a 
4% ammonium solution, The filter is washed with hot water until 
the filtrate amounts to about 30 c.c. To the solution are then 
added 80—100 c.c. of dilute sulphuric acid (1:4), 10 grams of 
pure zinc are introduced, and the whole heated on a sand-bath for 
forty-five to fifty minutes short of boiling, although the reduction 
is generally complete within thirty-five minutes. The reduced, 
green, and quite clear solution is now poured into a known volume 
(10—15 c.c.) of standard permanganate, the flask and zine are 
washed with hot dilute sulphuric acid (1:10), and the excess of 
permanganate is titrated with oxalic acid (1 c.c.=1 c.c. perman- 
ganate). In the author’s experiments the strength of the perman- 
ganate was such that 1 c.c. represented 0°00818% of phosphorus. 

L. DE K. 


Estimation of Phosphorus in Steels Containing Vanadium. 
Joun R. Carn and F. H. Tucker (J. Ind. Eng. Chem. 1913, 
5, 647—650).—Phosphoric acid may be precipitated as phospho- 
molybdate in the presence of vanadium salts, provided that the 
vanadium is reduced previously to the quadrivalent state. This 
reduction is best attained by the action of ferrous sulphate and 
sulphur dioxide, and, if care is taken to prevent the temperature 
nsing above 15° during the precipitation of the phosphomolybdate 
in the presence of nitric acid, the excess of ferrous sulphate is not 
oxidised by this acid. The details of the method are as follows: 
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From 1 to 2 grams of the steel are dissolved in 100 c.c. of nitric 
acid (D 1°135), the solution is oxidised by boiling with a slight 
excess of permanganate, sulphur dioxide is then added, and, after 
cooling, 40 c.c. of ammonia (D 0°96) are added. The mixture is 
now cooled to 15°, 5 c.c. of a saturated ferrous sulphate solution 
and 3 drops of concentrated sulphurous acid are added, followed 
by 40 c.c. of molybdate reagent. The whole is stirred or shaken 
for ten minutes, and the precipitate is then collected, washed, and 
titrated by the alkalimetric method. Nickel, copper, chromium, 
molybdenum, or aluminium when present in the steel do not inter- 
fere with the method, but tungsten, titanium, arsenic, tin, etc., must 
be removed. W. P. 8. 


Estimation of Phosphoric Acid in Basic Slag. Max Popp 
(Zettach. angew. Chem., 1913, 26, 480).—The author states that the 
“citrate process” is a compensation method, the precipitation of 
the phosphoric acid not being complete, but loss is prevented by 
the co-precipitation of calcium triphosphate. The magnesium 
mixture may also deposit some magnesium oxide, so that the com- 
position of the precipitate is no longer true ammonium magnesium 
phosphate. 

The Lorenz method when applied to basic slags gives results 
which are a trifle too low. L. pe K. 


Estimation of the Phosphoric Acid Soluble in Citric 
Acid in Basic Slag. Max Popp (Chem. Zeit., 1913, 37, 
1085—1087. Compare this vol., ii, 336)—In order to oxidise the 
hydrogen sulphide it is founa better to employ 1 cc. of 3% 
hydrogen peroxide than 10 c.c. of 0°3% solution. It is occasionally 
necessary to add more than 1 c.c. The hydrogen peroxide is most 
converiently measured by means of the burette employed by 


Gerber for measuring the amyl alcohol in estimating milk fat. 
N. H. J. M. 


Estimation of the Phosphoric Acid, Soluble in Citric Acid, in 
Basic Slag by the Citrate Method and by Lorenz’s Method. 
Huco Neuspaver (Landw. Versuchs-Stat., 1913, 82, 465—475).— 
Lorenz’s method gives correct results, and is not affected by the 
citric acid. The citrate method gives high results, even when iron 
citrate is employed, owing chiefly to the precipitation of some mg. 
of calcium as tricalcium phosphate, which is not compensated for 
by incomplete precipitation of the phosphoric acid. 

The error in the citrate method, due to the lime, is greater in 
the case of the citrate-soluble phosphoric acid in basic slag than 1n 
estimating the water-soluble phosphoric acid in a ae 

N. H. 


Quantitative Analysis of Mineral Phosphates and Ashes by 
the Oarbon Tetrachloride Method. Paut Janascn and RoseERT 
Leiste (J. pr. Chem., 1913, [ii], 88, 273—292)—Having shown 
previously that metallic phosphates are completely decomposed and 
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the phosphoric acid quantitatively volatilised by heating them with 
quartz powder in a stream of carbon tetrachloride, the authors 
have now applied this method of decomposition to the analysis of 
mineral phosphates. Full details of the analysis of triphyline, 
vivianite, pyromorphite, and fluorapatite are given. F. B. 


A Simple Method for the Determination of Carbon in 
Organic Materials. Epwin Bret Harr and K. J. Woo (J. Amer. 
Chem. Soc., 1913, 35, 1056—1061).—The method depends on the 
oxidation of the carbon and fixation of the carbon dioxide by the 
use of sodium peroxide, the oxidation being effected in an ordinary 
iron, nickel, or, less satisfactorily, porcelain crucible. Six grams 
of sodium peroxide and 0°l gram to 2 grams of the substance 
for analysis are well mixed in the crucible, which is then fitted with 
a tight lid; the larger limit to the quantity of substance is for 
ordinary soils, whilst the lower limit is for peat soils and organic 
substances containing more than 40% of carbon. To prevent the 
absorption of carbon dioxide from the heating flame, the crucible is 
enclosed in a larger iron or nickel crucible of 120 c.c. capacity, 
which is also covered, and as a further precautionary measure is 
fitted in a hole in a piece of asbestos board. Gentle heating is then 
applied, and should be continued for three to five minutes after the 
first vigorous action has subsided. When cool, the contents of the 
crucible are transferred to a flask by carbon dioxide, free water, 
and distilled with 25% sulphuric acid, the evolved carbon dioxide 
being collected in a measured volume of sodium hydroxide solution 
of known strength (compare Browser, A., 1912, ii, 995; Brubaker, 
this vol., ii, 433). 

The method gives accurate results, and is especially suitable for 
routine carbon determinations, for example, in soils, but it can 
also be applied to the analysis of organic substances. OD. F. T. 


Modified Platinichloride Method for the Estimation of 
Potassium. W. B. Hicks (J. Ind. Eng. Chem., 1913, 5, 650—653). 
—The following method is applicable to the estimation of potassium 
in the presence of all other salts with the exception of those of 
ammonium, cesium, and rubidium; organic compounds must also 
be absent. The solution containing the potassium is acidified with 
hydrochloric acid and evaporated with an excess of chloroplatinic 
acid solution to a syrupy consistence. After cooling, 80% alcohol 
is added, and the precipitate is collected on a filter and washed 
with alcohol in the usual way. The precipitate is then dissolved 
in hot water, the solution is acidified with 1 c.c. of concentrated 
hydrochloric acid, and a quantity of magnesium ribbon sufficient 
to effect complete reduction of the platinum is added. The excess 
of magnesium is dissolved by the addition of hydrochloric acid, and 
the flocculent platinum is collected, washed, ignited, apd weighed. 

W. &. &. 


Estimation of Lithium in Mineral Waters. Lupwic WILHELM 
WINKLER (Zeitsch. anal. Chem., 1913, 52, 628—640).—Mainly on 
account of hygienic reasons, isobutyl alcohol is recommended 
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instead of amyl alcohol for the separation of lithium chloride from 
the chlorides of potassium and sodium; 10 c.c. of this solvent 
dissolves only 0°5 mg. of alkali compounds (weighed as sulphate). 
Lithium has a tendency to precipitate when the water is mixed 
with sodium hydroxide and carbonate. Hence, the water, if its 
hardness exceeds 100° (German), should be suitably diluted; even 
then a double precipitation of the calcium, etc., is advisable. 
Sulphates are decomposed in the acidified filtrate by cautious 
addition of barium chloride. In order to concentrate the lithium 
it is advisable to evaporate the filtrate to a small bulk, and to 
precipitate most of the alkali chlorides by adding a large excess 
of alcohol. After removing the last traces of calcium, magnesium, 
barium, and aluminium by means of a successive treatment with 
alkali and ammonia, and then again completely expelling the latter 
by evaporation with a little alkali, the solution is acidified with 
hydrochioric acid and evaporated to dryness. After heating at 
120° the mass is powdered and exhausted with isobutyl alcohol, 
using in all 10 c.c. As, however, a portion of the lithium chloride 
is retained in the residue, it is necessary to again dissolve this in a 
little water and a drop of hydrochloric acid ; the residue on evapora- 
tion is then treated as before; a third treatment may even be 
advisable. The author prefers weighing the three results separ- 
ately. Finally, the lithium chloride is converted into sulphate by 
ignition with about 0°05 gram of ammonium sulphate. Allowance 
is then made for the traces of alkali sulphates. L. DE K. 


Detection of Small Quantities of Silver. G. Mararesta and 
ErrorE pi Nota (Boll. chim. Farm., 1913, 52, 533—535).— 
Meneghini’s reaction (compare A., 1912, ii, 390) can be employed 
as a sensitive test for silver. When a solution of a silver salt is 
treated with a solution of a chromium salt and then rendered 
alkaline with potassium or sodium hydroxide, a black precipitate 
(Ag,O) is produced, and the liquid becomes yellow from formation 
of chromate. The reaction is more sensitive than precipitation of 


silver chloride, for 0°000005 gram of silver per c.c. is recognisable. 
R. V. 8. 


Volumetric Estimation of Calcium. Txxopor Dérine (Zeitsch. 
angew. Chem., 1913, 26, 478—480).—The time honoured process of 
titrating calcium by precipitation as oxalate and titrating this, 
after thorough washing, with standard permanganate in the pres- 
ence of dilute sulphuric acid at 70°, gives excellent results when 
the liquid contains at most 0°2 gram of the metal. With larger 
quantities much manganous sulphate accumulates during the ttra- 
tion, and this has an injurious effect. Moreover, large precipitates 
require much washing, and calcium oxalate is not absolutely 
insoluble in pure water. 

When applying the “residue method” (titrating the excess of 
the oxalic acid added) the calcium oxalate which includes 
ammonium oxalate, should be thoroughly washed with hot water, 
and the washings added to the main filtrate. This is then made up 
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to a definite bulk, and an aliquot part of it taken for the titration. 
This modification, however, renders the process more complicated, 
so the first method is to be preferred. L. vE K. 


Observations and Proposals Regarding the Chemical 
Testing of Plaster. Atrrepo Cavazzi (Gazzelta, 1913, 43, ii, 
71—86).—The author discusses methods which have been proposed 
for this purpose, and describes modifications of them. R. 


Colour Reactions of the Alkaline Earths with Tannic and 
Gallic Acide and Pyrogallol. Omer Scnewxer (Biochem. Zeitsch., 
1913, 54, 285—-290).—-A number of colour reactions given by the 
above-mentioned phenolic substances (called by the author oxy- 
gallols) with salts of the alkaline earths in presence of alkalis are 
described and tabulated. Certain of these are applicable to quali- 
tative analysis. Calcium may be detected in the presence of 
barium and strontium by the addition of a few crystals of pyro- 
gallol to a 2% solution of the mixture, followed by the addition 
of a few drops of alkali; an intense violet colour is thereby pro- 
duced. If the solution containing alkaline earths is diluted with 
half its volume of alcohol, and a few drops first of 1% gallic acid 
and then alkali hydroxide solution are added, a pink precipitate 
and then gradually a blue coloration of the fluid ensue. The former 
indicates the presence of calcium. After separation of calcium by 
the ordinary alkaline reactions, strontium can be detected in the 
presence of barium by the following reaction. The salts are 
converted into sulphates, and then treated with water, in which 
strontium sulphate is sufficiently soluble, to yield the colour test. 
This consists in the addition of a little solid tannin, followed by 
the addition of a few drops of alkali hydroxide solution. A bright 
green colour forms in the presence of strontium. 5. B. &. 


Separation of the Alkaline Earth Metals. J. L. M. van DER 
Torn VAN DEN Bos (Chem. Weekblad., 1913, 10, 665—666. Compare 
A., 1911, ii, 228; this vol., ii, 153).—In the author’s method the 
presence of ammonium acetate must be avoided, since it increases 
the solubility of the strontium chromate. The weighing of the 
chromates of barium and strontium can be avoided by dissolving 
them in cold hydrochloric acid, adding potassium iodide, and titrat- 
ing the liberated iodine with thiosuiphate. A. J. W. 


Estimation of Small Quantities of Lead Obtained During 
Extraction with Lead-glazed Pans. P. A. Meersura (Chem. 
Weekblad, 1913, 10, 752—758).—A comparative investigation of the 
methods for estimating lead described in Centr. Gezondh. Raad 
Maandblad., 1908, 155, and Arb. Kais. Ges. Amte, 1910, 38, 
IT., 203. The results obtained by the first method were found to 
be inaccurate, A. J. W. 


Estimation of Copper with Sodium Hypophosphite. Jos. 
Hanvs (Zeitsch. anal. Chem., 1913, 52, 616—618).—A criticism of 
Windisch’s paper (this vol., ii, 247). The author has made a sub- 
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stantial improvement in the estimation of copper by means of 
hypophosphite. A sensible source of error is caused by the oxida- 
tion of the precipitated copper by atmospheric oxygen in presence 
of free acid. The author now neutralises this acid by means of 
normal alkali, with phenolphthalein as indicator; no copper is then 
redissolved, even after a long interval before collecting it. 

The process, however, although very convenient, cannot lay 
claim to great accuracy, and is not suitable when other metals have 
to be estimated in the filtrate. L. pe K. 


Estimation of Copper by means of Hypophosphorous Acid, 
Ricwarp WIinpiscu (Zeitsch. anal. Chem., 1913, 52, 619—628).-— 
The author states that the amount of copper found becomes less 
when the precipitate is left in contact with the acid liquid for a 
considerable time before filtering. Filtration without delay is 
therefore advisable. 

The copper obtained proved to be of great purity. L. pe K. 


The Use of Tantalum Electrodes for the Electro-analytical 
Estimation of Copper and Zinc. Gustav Wreceiin (Chem. Zeit., 
1913, 37, 989).—In contradistinction to Brunck (A., 1912, ii, 
1128), the author finds that tantalum cathodes give unsatisfactory 
results in the estimation of copper from copper sulphate solutions 
at 70°, and of zine from either alkali zincoxide or sodium acetate 
electrolytes. The results for copper are satisfactory at room 


temperature. a & F. 


Analysis of Bauxites. Ernest Martin (Ann. Chim. anal., 1913, 
18, 297—305).—The author objects to the processes based on 
fusion as these cause an undesirable accumulation of alkali salts 
in the filtrate. One gram of the mineral is heated in a flask 
with 15 c.c. of nitro-hydrochloric acid (equal volumes) and 30 c.c. 
of dilute sulphuric acid (1:1 by volume) until dense, white fumes 
appear and solid sulphates begin to separate. The residue is then 
dissolved in 50 c.c. of water. The silica is collected, but before 
weighing it must be purified by fusion with at most 0°5 gram of 
potassium pyrosulphate; the aqueous solution is then united with 
the main filtrate, which is now made up to 500 c.c. 

In 200 c.c. of this the joint oxides of iron, titanium, and alumin- 
ium are precipitated by ammonia; the filtrate contains only 
calcium. In another portion of the original liquid the iron and 
titanium are estimated by the usual gravimetric, volumetric, or 
colorimetric (titanium) processes; alumina is taken by difference. 
A table is appended, giving the composition of a large number of 
French bauxites. L. pe K. 


Colorimetric Estimation of Small Quantities of Manganese 
in Water. FE. Scuowatter (Zeiisch. Nahr. Genussm., 1913, 26, 
104—108).—In the estimation of manganese by converting it into 
permanganate by means of nitric acid and ammonium persulphate 
it is necessary to remove previously any chloride which may be 
present. This may be done by the addition of silver nitrate, but 
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the turbidity produced interferes with the subsequent colorimetric 
estimation; at the same time, the hydrochloric acid cannot be 
expelled by heating the water with sulphuric acid and persulphate. 
Silver nitrate, however, appears to enter into the reaction taking 
lace when the permanganate is formed, and the author recom- 
mends the following procedure: 100 c.c. of the water are treated 
with 10 c.c. of nitric acid, and evaporated; the dry residue is 
moistened with 10 c.c. of nitric acid, again evaporated, then 
dissolved in 5 c.c. of nitric acid and 10 c.c. of water, and filtered. 
The insoluble residue is washed with water, and the filtrate, 
measuring about 35 c.c., is heated to boiling after the addition of 
5 cc. of nitric acid and 1 gram of ammonium persulphate. Ten 
drops of a 5% silver nitrate solution are now added, and the 
mixture is boiled for ninety seconds after the first appearance of a 
pink coloration. ‘The solution is then cooled, and the coloration 
compared with V/100-potassium permanganate solution. (NoTE.— 
If 100 c.c. of V/100-potassium permanganate solution be diluted 
to 110 c.c., each c.c. will correspond with 0°0001 gram of manganese.) 
W. P. S. 


Analysis of Ferro-titanium. A. R. Scorr (Chem. News. 1913, 
108, 52—53).—The finely-powdered alloy (0°25 gram) is fused with 
potassium hydrogen sulphate (10 grams) until all grit has disap- 
peared. The residue is cooled and extracted with warm dilute 
sulphuric acid, and filtered. The residue is again fused, extracted, 
and filtered, the two filtrates being mixed. 

The residue is ignited and weighed, the silica removed with 
hydrofluoric acid, and the residue again weighed. From this the 
ferric cxide is extracted with hydrochloric acid and precipitated 
with ammonia, any remaining residue being titanium oxide. 

The original combined filtrates are boiled, made just alkaline with 
ammonia, and then just acid with hydrochloric acid; the titanium 
is precipitated by the addition of sodium thiosulphate, and is 
collected, ignited, and weighed as the oxide. The filtrate is eva- 
porated to small bulk, oxidised with bromine water, any titanium 
oxide that may have passed through the filter being filtered off, 
and the iron and aluminium precipitated by ammonia and weighed 
as the mixed oxides, in which the iron is estimated by solution in 
hydrochloric acid, reduction with stannic chloride, and titration 
with potassium dichromate. The manganese is estimated in the 
filtrate from the mixed hydroxides by precipitation with bromine 
and ammonia. W. G. 


Detection of Chromium. Atrrepo TERNI (Gazzetta, 1913, 43, 
li, 63—65).—When a solution of a chromic salt containing nitric 
acid is boiled with lead peroxide, oxidation to chromate occurs, and 
the yellow colour due to this can be recognised even with 0°1 milli- 
gram of chromium ; or the chromate may be detected with hydrogen 
peroxide and ether, 0°005 milligram of chromium being then still 
evident. The test may be used for the examination of the precipi- 
tate obtained in the third group of the ordinary analytical scheme. 
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In this case, if iron is present, the lead chromate may be precipi- 
tated by the addition of sodium acetate, or may be detected by 
means of hydrogen peroxide and ether. When the substance to be 
analysed contains manganese, permanganic acid is also formed, and 
masks any yellow coloration; in this case, addition of hydrochloric 
acid to the warm liquid decomposes the permanganic acid, and any 
yellow coloration can then be seen. 

Chromic salts in acid solution can also be oxidised by means of 
potassium permanganate, but the reaction in this case is not so 
sensitive. Volhard’s reaction for manganese (oxidation to perman- 
ganic acid by means of lead peroxide) is not trustworthy when 
traces of manganese are accompanied by considerable quantities 
of chromium. R. V. §. 


The Quantitative Separation of Chromium and Aluminium. 
Analysis of Chromite Francois Bourton and A. Desnayzs 
(Compt. rend., 1913, 15'7, 287—-289).—The method employed for the 
separation of the oxides of chromium and iron, by chlorination 
with a mixture of sulphur dichloride and chlorine, and treatment 
of the chlorides by water, the anhydrous chromic chloride being 
insoluble (compare this vol., ii, 626), can be used for the separation 
of the oxides of aluminium and chromium. This method is applic- 
able for a complete analysis of chromite. The powdered mineral 
is first heated gradually to a red heat with mercuric sulphate, and 
then, thus prepared, it is chlorinated. The residue in the tube 
contains the unattacked silica and the chlorides of magnesium and 
calcium. Of the volatile chlorides, the chromic chloride alone is 
insoluble in water, and can be filtered off, the iron and aluminium 
being estimated in the filtrate by the usual methods. W. G. 


A Delicate Test for Molybdenum. A. Komarowsky (Chem. Zeit., 
1913, 37, 957).—The colour test for molybdenum by means of the 
formation of ammonium permolybdate (Melikoff, A., 1912, ii, 693) 
is exceedingly delicate ; it is sensitive to 0°006 mg. of molybdenum. 

z. 6. P. 


Quantitative Precipitation of Tungstic Acid by Aromatic 
Amines. Erwin Karka (Zeiisch. anal. Chem., 1913, 52, 601—606). 
—To 50 c.c. of sodium tungstate (=about 0°25 gram of the solid 
salt) are added, respectively, 15 c.c. of y-cumidine, 10 c.c. of tetra- 
methyldiaminodiphenylmethane, or 10 c.c. of tetramethyldiamino- 
benzophenone reagent. When the precipitate has completely settled, 
it is collected and washed with water containing 5 c.c. of the 
reagent per 100 c.c., and then ignited to tungstic oxide. 

The reagents are, respectively, prepared as follows: 5 grams of 
y-cumidine are mixed with 10 c.c. of water, dissolved by means 
of 5 c.c. of hydrochloric acid, and diluted to 100 c.c.; 6 grams of 
tetramethyldiaminodiphenylmethane are dissolved in 4 cc. of 
hydrochloric acid and diluted to 100 c.c.; 7°5 grams of tetramethy]- 
diaminophenone are dissolved in 10 c.c. of hydrochloric acid, and 
diluted to 100 c.c. 
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The precipitates obtained with the two last reagents have the 


compositions WO ;,C,7H oN, and 2WO;,3C,,H,ON, respectively. 
L. DE K. 


Solution and Oxidation of Tin in Dilute Nitric Acid. Curr 
Bunce (Pharm. Zentr.-h., 1913, 54, 845—846).—When assaying 
commercial tin, the author finds that this may be readily oxidised! 
and dissolved by heating 2 grams of the sample free from grease: 
with 30 c.c. of dilute nitric acid and a drop of a concentrated 
solution of mercuric chloride. On evaporation on the water-bath 
a transient coagulation of stannic nitrate is noticed. On boiling 
the dry residue with dilute nitric acid, insoluble stannic acid is 
again obtained. L. DE K. 


Detection of Gold and Platinum. Giuseppe Mauaresta and 
Errore pi Nowa (Boll. Chim. Farm., 1913, 52, 461—463).—The 
reagent employed contains 1 gram of benzidine, 10 c.c. of acetic 
acid, and 50 c.c. of water. It yields, with traces of a gold salt 
solution, an intense blue coloration, which becomes violet. In the 
presence of free acetic acid the coloration is green, passing into 
blue when excess of benzidine is added. The blue coloration is 
distinct when the gold solution contains only 0°0000035 gram of 
gold per c.c. The same reagent, when treated with a solution of a 
platinum salt, yields in the course of ten minutes a blue, flocculent 
precipitate; the reaction is perceptible with a solution containing 
only 0°0000125 gram of platinum per c.c. A solution of a ferric 
salt, when treated with benzidine acetate, gives a blue coloration, 
which is stable only in the presence of excess of benzidine. When 
gold or platinum is being tested for, however, the absence of iron 
may be ensured by a previous treatment of the material with 


dilute acid. R. V. S. 


Some Anomalies Observed in the Assay of Platinum Ores from 
the Ural. Max Wonper and V. Tuiirincer (Ann. Chim. Phys., 1913, 
[viii], 30, 164—168). —Certain anomalies observed when assaying 
the ‘‘ Ural ore” have led Holtz (this vol., ii, 144) to the conclusion 
that an unidentified metal is present in the material. This appears 
improbable to the authors, The difference in weight between the 
portion of the “ blacks” dissolved by nitric acid (1:1) and the 
weight of palladium +copper found by Holtz is attributed to the 
presence of the excess of zinc used in the reduction. The yellow 
colcur of the filtrate from the copper thiocyanate and the dark pre- 
cipitate formed by the addition of zinc to it are also encountered 
with solutions containing rhodium. Holtz deduces the absence of 
rhodium from the fact that the metal, after solution by melting with 
potassium hydrogen sulphate, yields a brownish-red mass, which 
does not give a white turbidity with water. The authors do not 
regard this as characteristic of the metal, and insist on the depend- 
ance in behaviour of the sulphate on the temperature at which 
the fusion has been performed. H. W. 
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Separation of Palladium from Gold, Platinum, Rhodium, ang 

Iridium. Application of Dimethylglyoxime. Max Wunper and 
V. Totrincer (Zeitsch. anal. Chem., 1913, 52, 660—664).—G@old from 
Palladium.—Both metals are precipitated on boiling the solution 
containing a little hydrochloric acid with excess of dimethy]l- 
glyoxime; the other members of the platinum group (except 
platinum itself) are not precipitated. After ignition and redis-. 
solving the metals in agua regia the gold may be recovered as metal 
by warming with ammonium oxalate; the separation of the gold is 
promoted by adding some dilute sulphuric acid; from the filtrate 
the palladium may then be again recovered by heating with 
dimethylglyoxime after first neutralising the bulk of the acid with 
ammonia. The palladium compound is first ignited in the air, then 
in a current of hydrogen, and allowed to cool in a current of 
carbon dioxide. Platinum from Palladium.—The platinum is separ- 
ated by saturating the concentrated solution with ammonium 
chloride, washing with ammonium chloride, and finally igniting the 
precipitate. From the filtrate the palladium is then recovered by 
means of dimethylglyoxime. Palladiwm from Rhodium.—tThe 
palladium is removed by means of dimethylglyoxime. After 
destroying the excess of this reagent by means of hydrochloric acid 
and sodium chlorate, the rhodium may be precipitated by means 
of metallic magnesium, the last traces of which are removed by 
means of 5% sulphuric acid. The metal is then ignited in a current 
of hydrogen, and allowed to cool in a current of carbon dioxide. 
Palladium from Iridium.—The same process as for rhodium is 
used ; the complete destruction of the excess of dimethylglyoxime 
is of great importance in this case. L. DE K. 


Method of Estimation of Pure Caoutchouc in the Crude 
Product. Raymonp Marquis and F; Hetm (Bull. Soc. chim., 1913, 
[iv], 18, 862—866).—When a solution of pure caoutchouc (1 gram) 
in chloroform (100 c.c.) is violently agitated with pure sulphuric 
acid (8 grams) during three to five minutes, a clear, yellow, mobile 
solution is obtained, from which the caoutchouc is quantitatively 
precipitated as a white, amorphous powder when the solution is 
poured into alcohol (200 c.c.). The precipitate has the further 
advantage of being readily filtered, washed, and dried. 

The application of this method to the estimation of pure caout- 
chouc in artificial mixtures of this substance with varying amounts 
of rubber resin gives satisfactory results when the quantity of acid 
employed is increased to ten times the weight of the caoutchouc. 
Nevertheless, in view of the extremely variable character of the 
resin present even in similar samples of crude caoutchouc from the 
same locality and also because the presence of resin frequently 
retards the filtration very considerably, the authors are led to 
recommend the de-resinification of samples by means of acetone 
previous to their assay. H. W. 


Alcoholometry. A.rrep Francis Josepu and W. N. Rae (J. 
Soe. Chem, Ind., 1913, 32, 856—857)—In the determination 
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of the strength of alcoholic liquids by the distillation method the 
authors have investigated the effect of the temperature of the 
condenser water on the results obtained, and also the probable 
errors caused by the use of Sikes’ hydrometer. It is found that 
condensation of the distillate is equally efficient when the tempera- 
ture of the condenser water varies between 15°5° and 49°. Using 
the ordinary density tables, a large error is caused when the 
density is measured with the Sikes’ hydrometer; at 37°7° the 
error may amount to as much as 6% of proof spirit. A great 
improvement is made if the tables compiled by C. H. Bedford are 
used in conjunction with Oertling’s glass Sikes’ hydrometer, or 
even with the ordinary brass instrument, which, however, is not so 
good. T. 8. P. 


New Colour Reactions for Di- and Tri-phenols. Omer 
ScnEwKET (Biochem. Zeitsch., 1913, 54, 282—284).—Catechol, when 
treated with a few drops of 1% iodine solution in potassium iodide 
and then, after dilution, with a few drops of 5% sodium hydroxide 
solution, yields immediately a bright green colour. The immediate 
production of this colour distinguishes catechol from resorcinol. 
Pyrogallol under the same conditions yields a fugitive violet colour. 
This substance, when its aqueous solution is diluted with half the 
volume of alcohol and a few drops of a solution of alkali hydroxides, 
gradually gives a violet colour similar to that of permanganate 
solutions. This test serves to distinguish pyrogallol from phloro- 
glucinol. When a hot dilute aqueous solution of the latter substance 
is treated with a few drops of 0°5% iodine solution in potassium 
iodide, the iodine is decolorised. On addition of a few drops of 
alkali solution, a bright, brown coloration is formed, which on 
heating becomes violet. Phloroglucinol in alkaline solutions yields, 
on treatment with hydrogen peroxide, a very stable, bluish-violet 
coloration, which gradually changes into red and then yellow on 
addition of acids, and is restored again on addition of alkalis. 

S. B. 8. 


The Differentiation of Vegetable and Animal Oils. J. 
Marcusson and H, Scuriuiine (Chem. Zeit., 1913, 3'7, 1001-—1002),— 
The authors make use of the fact that cholesterol and phytosterol 
form characteristic, sparingly soluble compounds with digitonin 
(compare Windaus, A., 1909, i, 172). Combination of the precipi- 
tation of these compounds with Bémer’s phytosteryl acetate test 
gives a simple method for distinguishing between animal and 
vegetable oils. 

Fifty grams of the oil or fat are shaken for fifteen minutes in a 
separating funnel with 20 c.c. of a 1% alcoholic solution of digi- 
tonin. When the emulsion has cleared, the bottom layer of oil is 
run off, and then the alcoholic upper layer, which contains the 
flocculent precipitate of the digitonide, is shaken with 50—100 c.c. 
of ether. After collecting the digitonide it is washed with ether to 
remove oil, dried, powdered, and again washed with ether to remove 
the last traces of fat, after which it is heated in a test-tube with 
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15 c.c. of acetic anhydride for half-an-hour. On cooling, the 
cholesteryl and phytosteryl acetates crystallise out; they are 
recrystallised once or twice from alcohol, and then the melting 
points determined, etc., as in the Boémer test. If desired, the 
acetates may be hydrolysed and the free alcohols obtained. 

It is not necessary to saponify fats, or extract the higher alcohols 
from them, previously to treatment with the digitonin. 

ZT. & P. 


Quantitative Estimation of the Cholesterol Substances in 
the Presence of One Another. II. Cholesterol. J. Lirscniirz 
(Biochem. Zettsch., 1913, 54, 212—235).—Qualitatively as well as 
quantitatively, both oxycholesterol and cholesterol behave similarly 
towards Liebermann’s “cholestol” reagent, that is, a mixture of 
acetic anhydride and sulphuric acid. The colours produced by this 
reaction pass through three stages, namely, a red, a blue, and a 
green stage. The second (blue) stage is characterised by absorption 
bands in the yellow, which extend until they include the whole of 
the orange and the greater part of the green part of the spectrum. 
The third stage (green) is characterised chiefly by a band in the 
red between the B and C lines. It is shown by the author that 
the bands in the second stage may be most readily obtained if a 
relatively larger quantity of sulphuric acid is added, whereas the 
band in the red of the third stage is best obtained if sulphuric acid 
in smaller quantity (sulphuric acid diluted with ten times its 
volume of acetic acid) is employed. The bands of either the second 
or third stage may be employed for quantitative estimation of the 
combined cholesterol or oxycholesterol content, the solution under 
investigation being compared with a solution of known content of 
either of these substances. For this purpose either the necessary 
dilutions necessary to bring the bands to disappearance or the 
spectrometric method already described by the author (loc. cit.) 
for the estimation of oxycholesterol by the acetic and sulphuric acid 
reagent in the presence of iron salts, may be employed. By the latter 
method the oxycholesterol may be estimated separately, and by 
the quantitative application of Liebermann’s reaction, the total 
cholesterol and oxycholesterol may be estimated. Liebermann’s 
reaction is only applicable to the estimation of these substances 
when they are not combined as esters of the higher fatty acids. 
In the presence of chloroform, however, as in Burchard’s modifica- 
tion of the method, the cholesterol and oxycholesterol as fatty 
esters can also be estimated. By estimating the substances by both 
the Liebermann and the Liebermann-Burchard methods, both the 


free and combined “ cholestol ” substances can be estimated. 
S. B. S. 


The Action of Sugar Solutions on Glass. J. N. Lairp (J. 
Path. Bact., 1913, 18, 32—33).—When sugar solutions are heated 
in ordinary test-tubes they extract calcium from the glass, and this 
accelerates the reaction with Fehling’s solution. Of five reducing 
sugars investigated, galactose is the most sensitive to the presence 
of calcium hydroxide. W. D. H. 
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A Source of Error in the Estimation of the Sugar in the 
Blood of Frogs and Tortoises. Ernst J. Lesser (Biochem. Zettsch., 
1913, 54, 252—255).—-When attempts were made to estimate the 
sugar by Bertrand’s method, after precipitation with Michaelis and 
Rona’s colloidal iron hydroxide reagent, no copper reduction took 
place. When, however, the filtrate from the proteins had been 
treated with mercuric nitrate before the sugar estimation, a certain 
amount of cuprous oxide was precipitated. The conclusion is drawn 
that the blood of these cold-blooded animals contains some substance 
which retains cuprous oxide in solution. Ss. B. 8S. 


Influence of the Alkali of Ordinary Water on Dextrose. 
H. J. Waterman (Chem. Weekblad, 1913, 10, 739—742).— The 
results obtained in the polarimetric estimation of dextrose dissolved 
in ordinary water containing alkali are much too low. A. J. W. 


Estimation of Traces of Dextrose in Urine by the Bertrand 
Method. Ese Hirscupere (Zeitsch. physiol. Chem., 1913, 86, 
484493).—Use is made of Oppler’s observation (A., 1912, ii, 100) 
that the addition of alcohol to a sugar determination eliminates the 
reducing action of the substances which accompany dextrose in 
urine. To apply the Bertrand permanganate method to the titration 
of dextrose in urine, the urine was first shaken with charcoal and 
hydrochloric acid, and diluted. Equal volumes of the diluted 
urine and alcohol were taken. Quantities of 0°5—0°9% of dextrose 
were accurately determined ; quantities of 0°1—0°5% tended to give 
slightly low results, E. F. A. 


Estimation of Dextrose in Fecal Matters. L. H. Drsusr 
(Ann. Inst. Pasteur, 1913, 2'7, 570—576).—Twenty-five grams of the 
substance are mixed in a flask with 125 c.c. of 96% alcohol, 
neutralised with acetic acid, and, after the addition of 5 c.c. of 
10% acetic acid, the mixture is boiled for fifteen minutes under 
reflux. The solution is then filtered, and the insoluble residue is 
extracted twice again with alcohol in the same manner, the residue 
being finally washed with about 20 c.c. of alcohol. Two c.c. of 10% 
hydrochloric acid are added to the alcoholic extract, and this is 
evaporated under reduced pressure to a syrupy consistence. The 
syrup is dissolved in water, transferred to a 50 c.c. flask, 12 c.c. of 
mercuric nitrate solution are added, the mixture is neutralised 
with sodium hydroxide solution, diluted to the mark, and filtered. 
The filtrate is shaken for forty-five minutes with an excess of zinc 
dust (about 5 grams), again filtered, and the reducing power of 
the filtrate is determined. W. P. 8. 


Fiehe’s Reaction [for Honey]. J. Gzrum (Zeitsch. Nahr. Genussm., 
1913, 26, 102—-104).—The fact that some samples of genuine honey 
give an orange or reddish-yellow coloration with this test for invert 
sugar (A., 1910, ii, 660) is due to the presence of traces of wax 
substance in the honey. When such a reaction is obtained, a larger 
quantity of the honey should be extracted with ether, and the 
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residue obtained on evaporating the ether examined for the 
presence of beeswax. me. & 


Estimation of Oxalic Acid. Iw. Buromsky (Centr. on Par., 
1913, ii, 88, 506—507).—A reply to Wehmer (this vol., i, 432 ). 
Extraction of the fungus with hydrochloric acid was cain’, as it 
would cause loss of weight. 

When the precipitate, obtained by Wehmer’s method, contains 
much calcium phosphate and sulphate it is proposed to titrate with 
permanganate, as these salts do not readily dissolve in acetic acid 
after being heated with calcium chloride and ammonia. 


N. H. J. M. 


[Estimation of Oxalic Acid.] C. Wenmer (Centr. Bakt. Par., 
1913, ii, $8, 508).—A reply to Buromsky (preceding aT. 
N. H. J. 


Estimation of Tartaric, Malic, and Succinic Acids in Wines. 
Paut Dutoir and Marcet Duxsovux (Bull. Soc. chim., 1913, [iv], 12, 
832—862).—The authors have previously described a method of 
volumetric analysis (A., 1910, ii, 342) which is based on the deter- 
mination of the end-point in a precipitation process by means of 
conductivity measurements. When successive quantities of a con- 
centrated solution, of a precipitant are added to a dilute solution 
of a precipitable salt and the conductivity after each addition is 
plotted as a function of the volume of the solution of the precipi- 
tant added, two approximately straight line graphs are obtained, 
the intersection of which corresponds with the point of complete 
precipitation. The application of this method to the estimation of 
tartaric, malic, and citric acids in wines is now described. 

The use of salts of barium, lead, glucinum, bismuth, cadmium, 
lanthanum, magnesium, and silver as precipitating agents is dis- 
cussed, lanthanum nitrate being finally chosen. When, however, 
this reagent is added to solutions of alkaline salts of tartaric, malic, 
and succinic acids and the results plotted as above, two straight- 
line curves are obtained, the inflexion of which only corresponds 
with the point of complete precipitation, assuming the formation 
of La.(C,H,O,),; when the experiments are performed with aqueous 
solutions ; with aqueous alcoholic solutions, less reagent (up to 8%) 
appears to be required, so that it is necessary in practice to 
standardise the lanthanum nitrate solutions against solutions of 
sodium tartrate and malate of known concentration. 

In order to obtain a solution of the sodium salts of tartaric, 
malic, and succinic acids suitable for titration from a given wine, 
the total acidity and sulphates in the latter must first be deter- 
mined (A., 1908, ii, 781) ; 100 c.c. of the wine are heated to boiling 
and treated with exactly that quantity of barium hydroxide (or of 
a barium salt) which is necessary to precipitate the sulphates and 
with 1 c.c. W-uranium nitrate solution; after several minutes 
sodium hydroxide is added until the mixture is neutral to litmus, 
followed by a sufficient volume of aqueous-alcoholic silver nitrate 
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solution to precipitate tartaric, malic, and succinic acids as silver 
salts. A large excess of silver nitrate is to be avoided as the 
presence of an excess of sodium nitrate (subsequently formed) 
interferes with the delicacy of the titration. After filtration, the 
precipitate is decomposed by agitation with the necessary volume 
of V-sodium bromide solution, and the solution made up to 200 c.c. 
with an aqueous alcohol containing 50% alcohol (95%). 

In one portion of this solution, the sum, tartaric + malic + succinic 
acid, is determined by titration with lanthanum nitrate solution. 
The exact volume of solution to be taken and the volume of 50% 
alcohol to be added to ensure the complete precipitation of the 
lanthanum salts of the acids depend on the acidity of the wine. 
Before titration, the solutions are acidified by 0°5 c.c. V/10-acetic 
acid. 

In a second portion of the solution, tartaric and malic acids are 
estimated together, lanthanum nitrate being again used. Precipi- 
tation of lanthanum succinate is avoided by performing the titra- 
tio in a more strongly acidified solution, which also contains a 
larger proportion of alcohol, the exact proportion of the various 
solutions depending, as before, on the acidity of the wine. 

The estimation of tartaric acid alone is performed in a still more 
strongly acidified solution and in the presence of a larger propor- 
tion of alcohol. Barium acetate solution is used as a precipitant. 
The results are only accurate if the proportion of tartaric to malic 
acid exceeds 3°7. If this is not the case, a suitable known volume 
of sodium tartrate solution must be added, and the determination 
repeated. 

The method gives accurate results with wimes which contain less 
than 3°4 grams of malic acid per litre, that is, in the great majority 
of cases. Certain wines, such as those of 1912, contain up to 
8 grams of malic acid per litre. For these it is preferable to estimate 
the tartaric acid as potassium bitartrate, and to subtract the value 
thus found from the sum of tartaric+ malic acid determined by the 
conductivity method. The determination of succinic acid is also less 
precise in the presence of much malic acid. 

Citric acid, if present, is precipitated in each of the determina- 
tions described above. In order, therefore, to apply the method 
to wines cortaining this acid, a fourth determination is necessary, 
which may consist in estimating the tartaric acid either as potass- 
lum bitartrate or as calcium racemate. H. W. 


Increased Sensitiveness of Mylius’ Reaction for the 
Detection of Cholic Acid and for Distinguishing it from the 
True Bile Acids. Jutes VitiE (Bull. Soc. chim., 1913, [iv], 18, 
866—868).—Mylius (A., 1887, 606) has shown that when a solution 
of iodine in aqueous potassium iodide is added to an alcoholic 
solution of cholic acid and the mixture gradually diluted with 
water, a brown solution results, which deposits the compound 
(C,,H,,0,1),KI,nxH.O, fine blue needles with reddish-brown reflex. 
The author finds that the sensitiveness of this reaction may be 
greatly increased either by the addition of solid sodium chloride 
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to the reaction mixture or by dissolving the iodine and potassiuni 
iodide in a concentrated solution of sodium chloride. In this 
manner, 0°0005 gram of cholic acid immediately yields a deposit 
of blue crystals, whilst the presence of 0°0002 gram acid gives an 
appreciable reaction. H. W. 


Oxidation of Gallic and Tannic Acids in Air in the 
Presence of Alkalis, and a Colour Reaction for Lead. Omer 
ScHEwKET (Biochem. Zeitsch., 1913, 54, 277—284).—If a solution of 
gallic acid is poured over a solution of alkali, the upper layer is 
coloured green, and the lowest pink, the intervening layer being 
yellow. These colours correspond with various stages in the oxida- 
tion of the acid. The green colour can be produced by adding a 
few drops of 10% alkali hydroxide to the gallic acid solution, prefer- 
ably in presence of alcohol. With excess of alkali, and in presence 
of air, an orange-red colour is formed. Experiments showing that 
the formation of these colours represent stages in the oxidation, 
are given. If to a lead salt solution sufficient sodium hydroxide 
is added to dissolve the precipitated lead hydroxide, a solution is 
obtained, which, on addition of a few drops of gallic acid solution, 
shows on the surface (if the mixture is not shaken) a green zone, 
and below a carmine-red zone. On shaking, the whole mass becomes 
carmine red. For this reaction lead must be in excess. Tannin 
gives the same reaction. If a larger amount of gallic acid is added 
(1l—4 c.c. of a 1% solution to 5 c.c.) a green colour is produced. 
The production of the red colour is the more delicate test. 

A method is also given for the detection of gallic and tannic 
acids in the presence Of one another. The tannic acid is precipi- 
tated by caffeine, and in the filtrate the gallic acid can be detected 
by the following tests: (1) Half the volume of alcohol is poured 
on to the liquid, and then a few drops of sodium hydroxide 
solution. A green colour develops in the alcoholic layer. (2) The 
following reagent can be employed: 5% sodium hydroxide solution, 
containing 0°2% lead acetate. This is added drop by drop with 
constant shaking, whereby a green colour is produced, which turns 
red on addition of acids. (3) The addition of barium chloride, 
followed by sodium hydroxide, produces a blue precipitate. The 
tannic acid can be detected in the caffeine precipitate when this 
is dissolved in alcohol by the following reaction. On addition of a 
few drops of sodium hydroxide solution a reddish-yellow precipi- 
tate is formed, which dissolves in water with a reddish-yellow colour. 
Gallic acid under the same conditions gives a green solution. 

8. B. S$. 


Application of “ Activated’? Aluminium to the Estimation 
of Tannin. Emuimz Kony-Asrest (Ann, Chim, anal., 1913, 18, 
349—351).—The method depends on the direct precipitation of 
tannin from its solution by means of aluminium which has been 
treated with mercuric chloride solution. One hundred c.c. of the 
tannin solution are brought into contact with a piece of aluminium 
foil (about 1 mm. in thickness and weighing 3 grams) which has 
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been immersed for three minutes in a 3% mercuric chloride solution 
and then washed. About four hours’ contact is required to precipi- 
tate the tannin completely; if after this time the solution still 
yields a coloration with ferric chloride, a fresh piece of treated 
aluminium is introduced. The mixture is then filtered, and an 
aliquot portion of the filtrate is evaporated. The difference between 
the weight of the residue obtained and that found on evaporating 
an equivalent portion of the original tannin solution, gives the 
weight of the tannin precipitated. A small quantity of aluminium 
passes into solution, and an allowance may be made for its amount 
by incinerating the residues and ascertaining the difference between 
their weights. W. P. S. 


e 
Estimation of Tyrosine. Emit AsprernaLpen (J. Biol. Chem., 
1913, 15, 357—358).—-Polemical. A criticism of Folin and Denis’ 
method. It is stated that tryptophan and other substances give 
the same colour reaction, and therefore the method is not accurate 
for the estimation of tyrosine. W. D. &. 


Detection of Formaldehyde in Foods. F. Racnet (Pharm, 
Zentr.-h., 1913, 54, 759—761).—Attention ‘s called to some colour 
reactions recommended by Friese (Hyg. Inst., Dresden, 1907, 1) 
for the detection of formaldehyde. On this the author has based 
the following process for the detection of this preservative in meat, 
caviare, and fish wares. 

The article is acidified with phosphoric acid and heated in a 
current of steam; 1 or 2 c.c. of the distillate are then mixed with 
4 c.c. of milk free from formaldehyde and 10 c.c. of hydrochloric 
acid (D 1°19), to which has been added 1 drop of nitric acid per 
300 cc. In the presence of formalin a bluish-violet coloration 
appears; no notice must be taken of. any coloration formed after 
five minutes. In presence of much formaldehyde milk will not give 
the reaction, so the experiment must be repeated after suitably 
diluting with pure water. L. pE K. 


A Colour Reaction of Hypochlorites with Methylaniline and 
Ethylaniline. Paut Nicnovas Lrecn (J. Amer. Chem. Soc., 1913, 
35, 1042—1044).—Contrary to the statement of Hofmann (A., 
1874, 807), carefully purified methylaniline gives a navy blue 
coloration when 1 c.c. of 2 W/100-aqueous solution is treated with 
a few drops of 6N-sodium hydroxide solution and 4—2 c.c. of half- 
saturated solution of bleaching powder. The colour begins to 
appear in approximately twelve seconds, reaches a maximum in 
about thirty-five seconds, and after a minute or so slowly fades 
to a yellow, a precipitate of calcium carbonate being simultaneously 
produced. It is suggested that the reaction may depend on the 
primary oxidation of the methyl group (compare Meisenheimer, 
this vol., i, 447), 

Ethylaniline gives an analogous but slower reaction, but the blue 
colour passes through green and dark brown before changing to 
yellow, D. ¥. F: 
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Estimation of Small Amounts of Caffeine. A Comparison 
of Methods. B. L. Murray (J. J/nd. Eng. Chem., 1913, 5 
668—670).—For the estimation of caffeine in substances containin 
less than 0°5% of the alkaloid, Gérter’s method (extraction of the 
moistened sample with chloroform, evaporation of the extract, 
separation of fat by adding water and filtration, and again extract- 
ing the caffeine with chloroform) yields results which are consider- 
ably higher than those obtained by Lendrich and Nottbohm’s 
method (A., 1909, ii, 449). The latter method gives concordant 
results, and the necessity of the permanganate purification as 
described by the authors of the method is confirmed. W. P. 8. 


’ 


Colorimetric Estimation .of Adrenaline in Desiccated 
Suprarenal Glands. Arnerton Seipett (J. Biol. Chem.. 1913, 15, 
197—212).—Previous methods were tested and found unsatisfac- 
tory. The new method proposed consists in the use of manganese 
dioxide as the reagent for developing a colour with aqueous 
adrenaline solutions, or extracts of suprarenal glands. The colour 
is estimated against standards made by mixing cobalt chloride, gold 
chloride, and water. W. D. iH. 


Detection of “Saccharin” in Beer. René Lepent (Ann. Chim. 
anal., 1913, 18, 314).—Beer is allowed to traverse drop by drop 
a long and narrow column of ether, thus avoiding emulsion and 
insuring complete extraction of the “saccharin.” A modification of 
Duyk’s apparatus (A., 1906, ii, 407) is employed. L. pE K. 


New Indican Reaction. Apotr JouuEs (Z-itsch. physiol. Chem., 
1913, 87, 310—312).—Urine containing thymol gives a violet 
coloration with potassium indoxylsulphate in presence of an oxidis- 
ing agent in strongly acid solution. The following test for indican 
is based on this observation. Urine is precipitated with lead 
acetate, and filtered. A little alcoholic thymol is added to the 
filtrate, together with strong hydrochloric acid containing ferric 
chloride and chloroform. The whole is well shaken, when in 
presence of traces of indican the chloroform is coloured a deep 
violet. On shaking with water, the colour changes to a yellowish- 
or reddish-brown. p- and o-Xylenols give a similar violet coloration, 
which, however, is stable towards both water and alkali. E. F. A 


Detection of Hematin in Human Blood Serum. Otto 
ScuumM (Zeitsch. physiol. Chem., 1918, 87, 171—181).—The blood 
serum is centrifuged and examined in a layer of 4 cm. in a spectro- 
scope. The thickness of the layer is then diminished so as to locate 
the position of the absorption bands. The hematin is then con- 
verted by means of ammonium sulphide into hemochromogen, and 
the spectrum again examined. The delicacy of the test depends 
on the transparency of the serum and the presence of other 
pigments. In some cases hematin corresponding in amount with 
a 1% solution of blood has been detected. EK. F. A. 
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Leisegang’s Rings and Related Phenomena. Ernst Kiister 
(Kolloid. Zeitsch., 1913, 13, 192—194).—The iridescence which makes 
its appearance when a solution containing alkali metal phosphates 
and alkali hydroxide is allowed to diffuse into a gelatin jelly con- 
taining calcium chloride is shown to be due to the folding of a 
delicate membrane which is formed at the surface of the gelatin. 
The original explanation of the phenomenon (Liesegang, this vol., 
ii, 453) attributed the iridescence to the formation of concentric 
layers of precipitate, but various observations are described which 
indicate that this view is untenable. 

It is also shown that a periodic variation of the external condi- 
tions may lead to the formation of differentiated zonal regions in 
colloidal systems. H. M. D. 


An Oxidisable Variety of Nitrogen. TT. Martin Lowry 
(Trans. Faraday Soc., 1913, 9, 189—192. Compare T., 1912, 101, 
1152).—Photographs of spectra illustrating the conclusions already 
published. C. H. D. 


Emission and Absorption of Heated Carbon Dioxide. Hans 
Scumipt (Ann. Physik, 1913, [iv], 42, 415—459).—The absorption 
and emission of layers of carbon dioxide have been determined for 
a number of temperatures (435—900°) and wave-lengths. With 
homogeneous heating carbon dioxide gives rise to the emission and 
absorption band spectrum which was discovered by Paschen. This 
points to the fact that gases can be made to emit a discontinuous 
spectrum by raising their temperature. At constant pressure the 
absorption bands increase on the long wave-length side as the 
temperature is increased. It is shown that in all probability the 
Kirchhoff law holds quantitatively for homogeneously heated carbon 
dioxide. J. F. 8. 


The Influence of Concentration and of Different Colourless 
Metal Ions on the [Light] Absorption of Coloured Salt 
Solutions. ArtTHur HantzscH and, in part, C. S. Garrett and 
F. Gasevskt (Zeitsch. physikal. Chem., 1913, 84, 321—347).—The 
absorption spectra and extinction coefficients of aqueous and 
alcohol solutions of the alkali and alkaline earth salts of chromic 
acid, hydroferrocyanic acid, chloroplatinic acid, and those of methy]l- 
oxindone, acetyloxindone, and oxindcnecarboxylic ester have been 
determined. Whilst in the experiments it is shown that the ions of 
coloured salts are optically identical, or nearly so, with the undis- 
sociated salt, still the different solvents exercise an optical effect on 
the coloured ions. This effect is more marked the less saturated 
the components are, which may be explained by the formation of 
solvates. Small divergences irom Beer’s law are only to be found 
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in very concentrated alkaline solutions of chromates and possibly 
ferrocyanides by the extinction method. These divergences are 
probably to be explained by incomplete hydration rather than 
by dissociation changes. It is shown that the analogous 
observations of Jones (A., 1912, ii, 507, 216) for concentrated 
solutions, and Baly (T., 1913, 101, 91) for pyridine solutions, are 
probably not physical changes, but chemical, and due to a shifting 
of the equilibrium point of different complex ions, or perhaps 
hydrates. This result is confirmed by the following. All variations 
of the colorimetric dilution law are due either to experimental 
errors or to chemical changes of the substances by the solvent. 
The absorption of saturated and constitutionally unchangeable 
inorganic coloured anions is so slightly changed by the different 
cations that the influence of the cation could only be detected by 
the extinction method. The absorption of unsaturated coloured 
organic anions of unchangeable structure is only changed by the 
different cations at the highest concentrations, and then only in 
non-aqueous solutions; this is brought about by the auxiliary 
valencies of cations combining with the residual valencies of the 
anions. The absorption of the coloured alkali and alkaline earth 
organic salts decreases with the decreasing positive character of the 
cation, the order being: Cs-—Rb-K-Na-—Li-Ba-Sr—Ca. The optical 
effects observed here are relatively small when compared with the 
changes which the same metals bring about in solutions of poly- 
chromatic acids through structural alterations of the anions. As 


a general result it is shown that the changes in light absorption 
of coloured substances correspond with constitutional changes, or, 
in other words, the absorption changes more the more the con- 
stitution changes. J. F. 8. 


The Dependence of the Light Absorption of Some Metallic 
Salts on the Nature of the Linking. I. Mercuric Salts. 
Heinricn Ley and W. Fiscuer (Zeitsch. anorg. Chem., 1913, 82, 
329—340).—The ultra-violet absorption of mercuric salts is dis- 
placed towards longer wave-lengths in passing from the chloride 
to the iodide, the bromide being exactly intermediate. The iodide 
has an absorption band. The undissociated salt in alcoholic 
solution may be compared with its component ions by using 
mercuric perchlorate, which is highly dissociated, in a tube placed 
in series with one containing a solution of the corresponding 
potassium salt. In this way it is found that salt formation 1s 
accompanied by a bathochromic effect, which is greatest in the 
iodide. Mercuric cyanide is almost as diactinic as water, and much 
more so than mercuric ions, a result which is explained by the 
presence of a mercury—carbon linking. In accordance with this, 
mercury methyl chloride and mercury ethyl chloride absorb less 
than mercuric chloride. On the other hand, compounds with 
mercury linked to nitrogen, such as mercury propionamide and 
mercury succinimide, have a high absorption. 

Mercurous perchlorate absorbs more than the mercuric salt, 
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favouring the view that a bivalent complex ion (Hg-Hg)” is 
present. C HD. 


Quantitative Investigation of the Absorption of Ultra- 
violet Rays by Saturated and Unsaturated Aliphatic Acids. 
lil. Jan Brevecks and Victor Henri (Ber., 1913, 46, 2596—2607. 
Compare this vol., ii, 263).—The authors have extended their studies 
from monobasic fatty acids to polybasic saturated and unsaturated 
acids and their corresponding hydroxy-acids. The molecular coeffi- 
cients of absorption for different wave-lengths are tabulated, and 
curves are also given. The results are summarised as follows: 

(1) In the case of saturated acids (acetic, oxalic, malonic, suc- 
cinic, and tricarballylic) a considerable exaltation of the absorption 
is caused by increasing the number of carboxyl groups, and the 
exaltation rises faster than the number of these groups. 

(2) Saturated acids have about the same absorption as their 
corresponding hydroxy-acids (propionic and a-hydroxypropionic 
acids, succinic, malic, d-tartaric and racemic acids, tricarballylic 
and citric acids), but the small exaltation caused by the alcoholic 
hydroxyl group is much greater than the absorption of the corre- 
sponding normal alcohol. _ 

(3) Ethylenic acids (allylacetic, itaconic, a-crotonic, fumariec, 
maleic, mesaconic, citraconic, and aconitic acids) are much more 
absorbent than the saturated acids, and the exaltation effect of 
the double linking is much stronger the nearer it is to the carboxyl 
group (compare Macbeth, Stewart, and Wright, T., 1912, 101, 
603). The exaltation is much greater in the case of corresponding 
saturated and ethylenic acids than in the case of corresponding 
alcohols. 

(4) The acetylenic linking (methyl propiolate and ethyl acetylene- 
dicarboxylate) has not such a great influence as the ethylenic 
linking, but the position of the triple bond with respect to the 
carboxyl group is of the same importance. 

(5) Stereoisomeric acids have different absorptive powers, and 
trans-isomerides show higher values than the cis-forms. 

(6) As was previously found (loc. cit.), the acids are more 

absorbent in alcohol than in water, with the exception of maleic 
acid, in which case the converse is true. 
_(7) Aconitic acid, having three carboxyl groups and a double 
linking between two carbon atoms, each of which bears a carboxy] 
group, has an enormous absorption constant, the highest of all the 
acids studied. 

As a general result of their studies in this field the authors 
come to the conclusion that the effect of different chromophores 
In a molecule is not additive, but that the absorption constant is 
equal to the product of the “absorption factors,” corresponding 
with the several chromophores, and the “exaltation factors,” which 
depend on the relative position of the chromophores in the mole- 
cule. These factors have different values for different wave-lengths, 
and appear to be complicated functions of the frequency. 

J.C. W. 
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The Absorption Spectra of White and Yellow Santonin. 
ArnaLpo Piutt: (Atti &. Accad. Lincei, 1913, [v], 22, ii, 192—204), 
—Carbon electrodes which have been alternately heated to redness 
and immersed in ferric chloride solution a few times, or a carbon 
and an iron electrode, may be employed with advantage instead of 
iron electrodes for the arc used as a source of light in these experi- 
ments. The curves obtained indicate that the transformation of 
santonin into photosantonic acid and isophotosantonic acid by light 
proceeds by way of intermediate compounds. Photosantonic acid, 
and probably also isophotosantonic acid, are very transparent to 
the ultraviolet rays, but santonin is not. No confirmation could 
be obtained of the alleged re-conversion of yellow santonin into 
white on boiling. The alleged visible alteration of santonin crystals 
under the action of light could not be observed. 

Asparagine, lactic acid, and carbamide are almost completely 
transparent to the light of the iron arc. R. V. 8. 


The Absorption of the Visible and Ultra-violet Rays by 
the Carotinoid Pigments. Caartes DERE and L. Kyncxr 
(Compt. rend., 1913, 15'7, 501—504. Compare A., 1912, i, 887).— 
A study of the absorption spectra in the visible and ultraviolet 
portion of the spectrum of the two pigments, carotine and xantho- 
phyll. Photographs are given of these spectra for the first-named 
pigment. They exhibit a relatively considerable transparency for 
all the ultraviolet radiations up to A=225 uz. . 


The Absorption of the Visible Rays by the Oxyhzemo- 
cyapips. CuarLEs DuéreE and A. Burpet (Compt. rend., 1913, 157, 
552—555).—A study of the absorption spectra of oxyhemocyanins 
from various sources, in solution in sodium chloride (V/5) and 
sodium carbonate (V/100). Reproductions are given of three 
spectrophotographs, and the results seem to show that there is 
an absorption band common to all the oxyhemocyanins. On reduc- 
ing these substances to hemocyanins, the band disappears, but is 
restored by agitating the solution with air. G. 


Connexion Between Fluorescence and Ionisation. Max 
Voimer (Ann. Physik, 1913, [iv], 42, 485—486).—Polemical. A 
reply to Stark’s criticism (this vol., ii, 743) of the author’s paper 
(this vol., ii, 456). J. F. 8. 


Connexion Between Fluorescence and Ionisation. WILHELM 
E. Pautt (Ann. Physik, 1913, [iv], 42, 487)—Polemical. A reply 
to Stark’s criticism (this vol., ii, 743) of the author’s paper (this 
vol., ii, 456). J. F. 8. 


A Silica-jacketed Silica Polarimeter Tube. T. Martin 
Lowry (Zrans. Furaday Soc., 1913, 9, 193).—The silica jacket is 
fused on to the silica tube, with a fused joint where the central 
tube passes through the jacket. The metal ends are slotted to 
receive the silica water tubes, and are cemented on. C. H. D. 
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Investigation of Nitro-celluloses in the Polarisation Micro- 
scope. Hans AmpBronn (Kolloid. Zettsch., 1913, 13, 200—207).—- 
From an examination of a series of nitrocelluloses by means of the 
polarisation microscope, the author has found that there is a 
definite connexion between the nitrogen content of the substance 
and the optical properties of the fibres. When the percentage of 
nitrogen is small, the double refraction is positive. As the nitrogen 
content increases, the refractive power falls to zero, and in the case 
of the more highly nitrated products the double refraction is 
negative, becoming more and more negative as the percentage of 
nitrogen increases. The change in the character of the double 
refraction appears to vary continuously with the nitrogen content. 

Similar changes in the optical properties have been found in 
the case of nitrated ramie fibre, and for this material it has been 
observed that the denitrification of the fibre by treatment with 
ammonium sulphide yields a product which in regard to its optical 
properties is identical with the original ramie fibre previous to 
nitrification. 

It is suggested that the polarisation microscope may find useful 
application in the nitro-cellulose industry, and in particular that 


it may be employed in the estimation of the nitrogen content. 
H. M. D. 


Optical Superposition. Lko Tscuucarv and A. Gresko (Ber., 
1913, 46, 2752—2762).—The /-menthylurethane of ethyl d-tartrate 
has [a], —58°31°, [a], —74°34°, [a], —96°77°, and [a], —119°97° 
at 22° in acetone (c=7°80). The J/-menthylurethane of ethyl 
ltartrate has [a] -—31°04°, [a], —38°76°,{a|, —48°64°, and 
[a], —57°44° under similar conditions (c=6°48). The /-menthy]l- 
urethane of ethyl mesotartrate has [a], —45°14°, [a], —57°78°, 
[a], —74°16°, and [a], —89°77° (c=7°75), values which are within 
2% of those calculated by van’t Hoff’s principle of optical super- 
position. The dl-fenchylurethane of ethyl d-tartrate has 
|al, —27°41° (—35°59°), [a], —35°29° (—45°40°), [a], —46°76° 
(-59°47°), and [a], —58°58° (—7401°) at 21° in acetone 
(c=5°58) and chloroform (¢=4'23), the rotatory powers in brackets 
being those in the latter solvent. The d/-fenchylurethane of ethyl 
ltartrate has [a], +5°82° (1°03°), [a], +7°80° (1°919), [a], 11°2h° 
(3'53°), and [a], +13°52° (5°59°) in acetone (c=4°809) and chloro- 
form (c=3°397) at 21°. The dl-fenchylurethane of ethyl meso- 
tartrate has [a], —11°24° (—16°51°), [a], —14°35° (—20°63°), 
[a], -18°80° (—26°41°), and [a], —23°07° (—32°74°) in acetone 
(¢=5°159) and chloroform (¢=3°64) at 21°; these values are within 
6% of those calculated by the principle of optical superposition. 
The authors assert, therefore, that the principle is tenable, at least 
4s a first approximation (compare Patterson, T., 1905, 87, 40; 
1906, 89, 1884; 1907, 91, 705). The calculated values of the 
rotation dispersion-coefficients, [a];/[a].. of the two urethanes of 
the mesotartrate agree exactly with those actually observed. The 
results also show that the abnormally high values of the dispersion- 
Coefficients of the fenchylurethane of ethyl /-tartrate are caused by 
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the superposition of the individual optical effects, thus confirming 
the view previously expressed (A., 1911, ii, 787) that a relation 
exists between abnormal rotation dispersion and optical super- 
position of the partial rotations corresponding with the individual 
centres of optical activity. C. 8. 


Spectral Distribution of Light Sensitiveness in Photo. 
chemical Reactions. Jon. PLotnixov (Zettsch. Elektrochem., 1913, 
19, 753—754).—Polemical against Bruner (this vol., ii, 745). It 
is shown that that author’s assertion, which states there is no 
evidence to show that photochemical reactions are influenced by 
the wave-length of the exciting light, is not in accord with facts 
(compare Plotnikov, A., 1911, ii, 4, 452). J. F. 8. 


Experimental Confirmation of Faraday’s Law in Gas Re- 
actions. Samuge, C. Linn (Zeitsch. physikal. Chem., 1913, 84, 
759—761).—The author points out that Jellinek, in his treatise, 
“Physikalischen Chemie der homogenen und heterogenen Gas- 
reaktionen,” has entirely omitted the case of chemical reactions 
brought about by radioactive a-rays. These reactions, both from 
point of priority and from the manner in which they confirm 
Faraday’s law, are equally, if not more, important than the reactions 
of Kriiger and Moller (A., 1912, ii, 1126), which are included. The 
author cites a number of such reactions which have been studied 
quantitatively. J. F. S. 


Scattering of a-Particles by Gases. Ernest Rutuerrorp and 
J. M. Nurraut (Phil. Afag., 1913, [vi], 702—712).—The scattering of 
a-particles in gases was investigated by causing a-rays of radium-(, 
from a fine platinum wire coated with the radium active deposit, 
to pass between two parallel plates of glass kept at various distances 
apart by mica strips, in a cylindrical chamber which could be filled 
with the gas under investigation at any pressure desired, and 
provided with a thin mica window at the other end for the escape 
of the a-rays into an ionisation chamber. Corrections for the 
decrease of ionisation due to loss of range of the a-particle in the 
gas were carried out directly in the same apparatus with the 
parallel plates removed. Over a certain range of pressure the loss 
of ionisation due to scattering, when gas at increasing pressure was 
admitted into the chamber, showed that the unscattered radiation 
varied exponentially with the pressure of the gas. For different 
distances between the plates, the scattering varied approximately 
as the 5/4th inverse power of the distance. The scattering 
coefficient was found to vary inversely as the fourth power of the 
velocity, and this, combined with the result that the scattering 
varies inversely as the pressure of the gas, shows that the effect 1s 
mainly due to single rather than compound scattering. The 
relative scattering per atom of hydrogen, helium, carbon, nitrogen, 
oxygen, and sulphur are respectively 0°0176, 0°064, 0°40, 0°48, 0°53, 
and 1°61, which agree, considering the difficulties of the experiment 
and the probable divergence between experiment and theory, for 
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the heavier atoms with the calculated numbers 0°0190, 0°057, 0°40, 
0°53, 0°69, and 2°58. The latter are derived from a formula 
deduced by Darwin, A=cn(n+1), where A is the scattering 
coefficient, c a constant, and nm the number of positive charges on 
the atomic nucleus (1, 2, 6, 7, 8, and 16 respectively for the above 
atoms). The results confirm the view put forward previously that 
the atom consists of a positively charged nucleus of small dimensions 
carrying a number of atomic charges equal to half the atomic 
weight and surrounded by a compensating distribution of negative 
charges. F. 8. 


Range and Ionisation of the Alpha Particle in Simple 
Gases. Tuomas S. Taytor (Phil. Mag., 1913, [vi], 26, 402—410).— 
The ranges found for the a-particles of polonium and radium-C 
are shown in the following table: 


Range in cm. at 760 mm. 


0 


Ratio of 


Po. 
AP cas. OF 
Oxygen ... 3°25 
Hydrogen. 15°95 ; 16°83 
Helium ... 16°70 ‘ 17°62 


The diminution in the number of a-particles towards the end 
of the range was found to be relatively more abrupt in air and 
oxygen than in hydrogen and helium, which is as is to be expected 
on the view that the heavier the atom through which the a-particle 
passes the greater the angle through which the particle is liable 
to be deflected. Ionisation-range curves were taken in helium, 
hydrogen, and air adjusted in pressure, so that the range in each 
was the same. The curves were very similar in shape, the area 
of the helium curve being 5% greater than that of the hydrogen 
curve, showing that the energy required to ionise a hydrogen atom 
is 5% greater than that for a helium atom. Geiger’s formula (A., 
1910, ii, 473) expressed the results well. F. S. 


B-Rays of the Radium Family. Jean Danysz (Ann. Chim. Phys., 
1913, [viii], 30, 241—320).—-A résumé of work on this subject is 
given, together with a detailed account of the author’s own work 
already recorded in A., 1911, ii, 840; 1912, ii, 113, 219, 220, 617, 
888 ; 1913, ii, 270. T. A. H. 


Analysis of the B-Rays from Radium-2 and Radium-C. 
Ernest RurHerrorD and H. Rosrnson (Phil. Mag., 1913, [vi], 26, 
717—729).—A new method is described for photographing the 
spectrum of f-rays in a uniform magnetic field. The source of 
rays (thin-walled tube of emanation, wires coated with radium-B + -C 
or -C alone) is placed below a slit, and at the side of a lead block 
on which the plate is laid face upward, the slit being in the 
plane of the plate, and source, and parallel to the magnetic 
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field, which must be very uniform. The f-rays are coiled into 
circles, and strike the plate at different distances from the slit. 
A comparatively wide slit is used. All rays of the same radius of 
curvature which pass through even a wide slit intersect in the 
neighbourhood of the photographic plate, and thus leaving a quite 
sharp trace. Tables are given of the value of Hp, the velocity p 
and energy £, calculated from Hp by the Lorentz-Einstein formule, 
for 16 lines due to radium-B and 48 lines due to radium-C, but 
more than 50 lines have been observed from the latter, the intensity 
of the different lines varying greatly. A plate is given showing 
diagrammatically the distribution of the lines along scales of Hp 
and F, and their relative intensity. For radium-B, no lines were 
observed with Hp above 2450 (8=0°823 in terms of the velocity 
of light). For radium-C the highest velocity lines which showed 
clearly had Hp=8530 (8 =0°9808), but five faster lines are recorded 
(up to Hp=9965, B=0°9858), and a number still higher could 
be faintly seen. The lower limit of the complete record is 
Hp=4840, but below this the plates are crowded with fine lines, 
and only a few have been as yet included. These extend right into 
the low velocity regions where the radium-B lines are found. The 
rays of radium-C appear to be very closely homogeneous, the lines 
being sharp without indication of any widening. The energy of 
the various lines of radium-C appear to be integral multiples of 
0°4284 x 10%e. For the higher groups the average difference is 
twice this, but between the multiples 24 and 44 all twenty are 
represented, and no lines are missing. The suggestion is made that 
the groups of f-rays observed are not due to the original f-particle 
expelled, which causes the disturbance, but to the emission of 
B-rays consequent on vibrations of definite systems of electrons 
within the atom. Below the multiple 24, the difference between 
the energies of successive lines is much smaller than that given, 
and the theoretical analysis of these slow velocity electrons presents 
great difficulties. F. S. 


Scattering and Absorption of y-Rays of Radium. J. A. 
Gray (Phil. Mag., 1913, [vi], 26, 611—623).—The effect of placing 
radiators of different materials (carbon, iron, lead) to make different 
angles with a source of radium and an electroscope, screened from 
the direct y-radiation, has been studied. The quantity of radiation 
scattered per unit mass is approximately independent of the nature 
of the radiator. The reason why lead appears to give much less 
scattered radiation than carbon and iron, which give about the 
same, is due to the relatively greater absorption of the scattered 
radiation in the lead. The quality of the scattered radiation 
depends on the angle of scattering, and not on the radiator, being 
the softer the greater the angle. The softer the primary y-rays 
the greater the percentage of it scattered by unit mass. The expo- 
nential law of the absorption of primary y-rays is discussed, and it 
is deduced that y-rays absorbed exponentially are hardened by any 
material of higher atomic weight, whereas rays exponentially 
adsorbed by a heavy material like lead, are softened by substances 
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of lower atomic weight, due to the production of a larger propor- 
tion of scattered radiation. yr. & 


Analysis of the y-Rays from Radium-D and Radium-Z. 
Ernest RutHerForp and H. Ricwarpson (Phil. Mag., 1913, [vi], 26, 
324-332).—Owing to the minute amount of y-radiation given by 
radium-D and -#, and to tke fact that the B-rays excite in heavy 
elements secondary y-rays in greater amount than the primary 
radiation, the active preparations containing the minimum quan- 
tity of impurity were tested on filter paper or glass or aluminium. 
They were separated from old radium preparations by known 
methods. Radium-# was removed from the solution of -D and -# 
by nickel, and volatilised on to aluminium, radium-D) and a few 
mg. of added lead being precipitated with aluminium by ammonia. 
The absorption curves of the y-radiation in aluminium, §-rays 
being removed by an electro-magnet, were taken in an electroscope 
filled with a mixture of methyl iodide vapour and hydrogen. The 
y-rays of radium-# are very weak in intensity compared with those 
of radium-D, and the same curve is obtained for pure -D as for 
-D and -¥ together. The greater part of the y-rays of radium-D is 
exponentially absorbed (u=45) in aluminium, and the absorption 
for this type is complete in about 1 mm. of aluminium. About 7% 
of the total ionisation is due to a second more penetrating type 
also exponentially absorbed (u=0°99). Absorption is similar in 
carbon, and the proportion of the two types remained the same. 
The total y-rays gave about nineteen divisions per minute. From 
radium-¥ a y-radiation giving only 0°5 div. per minute was 
obtained. As nearly as could be seen it was homogeneous, and 
identical with the softer type given by radium-D, but that it was 
not due to the latter was shown by the fact that it decayed to 
zero with the period of radium-#. For similar f-radiations, the 
y-tays of radium-D were some two hundred times greater than those 
of radium-#. The soft y-radiations of radium-D and -F are prob- 
ably the characteristic radiations of the Z series to be expected of 
an element of atomic weight 210. F. 8. 


The Spectro-analytical Proof of Molecule Canal Rays. 
Jouannes Stark (Ber. Deut. physikal. Ges., 1913. 15, 813—820).—A 
method is devised for detecting the presence of molecule canal rays 
in addition to the atom canal rays. By means of this method the 
author has been able to detect the presence of H, canal rays, and 
this confirms the existence of H, molecules which he is of the 
opinion are identical with Thompson’s Xs. , tH. &. 


Uni- and Multi-valent Canal Ray Lines of Aluminium, Argon, 
and Mercury. Jowannes Stark, Georg Wenpt, H. Kirscupavm, 
and R. Kinzer (Ann. Physik, 1913, [iv], 42, 241—302. Compare this 
vol., ii, 546).—The canal-ray spectra of aluminium, argon, and 
mercury are examined with the object of determining the nature 
of the carriers to which the different lines owe their origin. It is 
shown that aluminium gives rise to uni-, bi-, and ter-valent positive 
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atom ions in front of the cathode, and therefore gives rise to canal 
rays of three different velocity regions. When the potential fall 
at the cathode is less than about 8000 volts, the number of uni- 
and bi-valent aluminium atom ions in the canal rays behind the 
cathode far exceeds that of the tervalent aluminium ions, but 
above 8000 volts tervalent ions are readily obtainable in the canal 
rays. The univalent ions are the carriers of the doublet 
A 3961°7—3944'2 A ; the bivalent ions are the carriers of the line 
A=4663°5A, and the lines A=4529°7, A=4513°0, A=4480°0A 
belong to the tervalent ions. The lines of the red argon spectrum 
are due to univalent positive argon ions; the visible lines of the 
blue argon spectrum are mainly due to bivalent positive ions, 
although a small number are to be attributed to the positive 
tervalent ions. During the emission of variable intensities, a 
movable equilibrium is set up between the uni-, di-, and ter-valent 
argon ions. Slow-moving cathode rays give rise to univalent ions 
by their collisions; rapidly-moving cathode rays are responsible 
for bi- and ter-valent argon ions. The mercury doublet 
A= 2847—2224 A is caused by the univalent mercury atom ions, 
whilst the first and second subsidiary mercury series of triplets are 
occasioned by tke positive bivalent mercury ion. The lines A 4916, 
4339, 4347, 4109, and 4078 A belong to the spectrum of the ter- 
valent mercury ions, and the very intensive lines A 4797, 4707, 4486, 
and 4398 A are due to the positive quadrivalent mercury ions. The 
line A 2536°7 A, which is probably the first member of a series of 
single lines, belongs to the spectrum of the neutral mercury atom. 
Mercury canal rays in either hydrogen or helium contain chiefly 
uni- and bi-valent positive rays, and very few tervalent rays when 
the cathode potential fall is less than 8000 volts. With a cathode 
potential fall of 15,000 volts and over, there are a large number of 
tervalent rays and some quadrivalent rays. Under special condi- 
tions an equilibrium is set up between the neutral canal rays and 
the uni-, bi-, ter-, and quadri-valent canal rays. J. F. S. 


Electron Affinity at the Collision Ionisation of Atoms in 
Chemical Compounds. Jonannes Stark (Ber. Deut. physikal. Ges., 
1913, 15, 809—812).—A theoretical paper, in which it is shown 
from many examples that when canal rays cause the formation of a 
positive atom ion by their collision with a chemical compound of 
an electropositive element with an electronegative element, it is 


generally the electropositive element which forms the ion. 
J. F. 8. 


The Unstable Nature of the Ion in a Gas. Ruicnarp D. 
Kurrman (Proc. Camb, Phil. Soc., 1913, 17, 263—279),—A number of 
experiments are described on ionisation by collision with negative 
ions. The experiments were conducted in the vapours of ether, 
ethyl propionate, methyl butyrate, carbon tetrachloride, ethy! 
chloride, chloroform, pentane, benzene, acetaldehyde, methyl 
formate, methyl bromide, methyl iodide, ethyl bromide, ethyl iodide, 
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and carbon disulphide, and in the gases acetylene, hydrogen, 
oxygen, nitrous oxide, carbon dioxide, and air. It is shown that 
the ratio of the number of free ions to clusters is independent of 
the pressure. The ratio mentioned is obtained from the ratio of 
the abscisse at a common ordinate of two curves A and B. The 
curve A being obtained with the ions drawn through the gauze 
screen from the space adjacent to its lower side, B was obtained 
after placing a quantity of radium near the chamber. The majority 
of the gases and vapours mentioned above gave the same value for 
the ratio, carbon tetrachloride, carbon disulphide, benzene, air, 
oxygen, chloroform, and hydrogen giving ratios considerably 
greater. The behaviour of ion clusters in gaseous mixtures is con- 
sidered theoretically. J. F. 8. 


The Bmiesion of Electrons by Platinum, and the Origin 
of the Activity of Oxide Electrodes. Kart FREDENHAGEN 
(Ber. K. Sachs. Ges. Wiss. Math.-phys. Ri., 1913, 65, 42—74).—A 
continuation of work (A., 1911, ii, 571; 1912, ii, 517) on the 
emission of electrons by heated metals, and the effects of heating 
platinum and calcium in the presence of an oxidising agent (fuming 
nitric acid) to a high temperature in a vacuum are now described. 

F. M. G. M. 


Ions from Hot Salts. Owen W. Ricnarpson (Phil. Mag., 1913, 
[vi], 26, 452457. Compare Abstr., 1911, ii, 9, 10, and 1051; 


Davisson, 1912, ii, 116).—The salts were examined chiefly to deter- 
mine e/m, and in consequence the molecular weight of the emitted 
ions. For zinc iodide freshly heated, the ions had an “electric 
atomic weight” (atomic weight divided by number of charges) 
31°6 corresponding with Zn,,, lower values being obtained after 
prolonged heating. For cadmium iodide there is an emission of 
Ud,, lasting for some hours, followed by the emission of K, and 
Na, in turn, the temperature being from 500° to 930° Pt. Stron- 
tium iodide at about 1200° gave Sr,, ferric chloride at 518° gave 
only ions corresponding with K,, and manganous chloride between 
878° and 962° gave ions of which the electric atomic weight 
increased from 33°9 to 79°4, and then decreased to 39°2, due 
probably to a mixture of K, and Na, with MnCl, and possibly 
Mn,,. 

The negative ions emitted by salts at relatively low temperatures 
are mixtures of electrons and heavy ions, whereas all the negative 
ions from platinum are electrons, For calcium iodide the propor- 
tion of the current carried by the negative electrons was 0°375 at 
292°, 0°734 at 315°, rising to above 0°9 at 365°. The electric 
atomic weight of the heavy negative ions was 120, indicating that 
they were I.. When left cold in a vacuum (0°001 mm.) calcium 
iodide loses its power of emission of negative ions, although it 
recovers it when exposed to air at higher pressure, as well in dried 
air as in ordinary air. Strontium iodide and barium iodide gave 
results very similar to calcium iodide. Calcium bromide gave a less 
copious emission than the iodide and fluoride, but the numbers 
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obtained pointed to Br- as the ion emitted. Calcium fluoride gave 
a large proportion of electrons even at low temperature, and the 
value, 97, obtained for the electric atomic weight of the heavy ions 
may not be accurate. In every case the deviations from the calcu- 
lated value for the ions to which the results were attributed were in 
such a direction as to point to an undiscovered common impurity 


giving ions of the value of about 100 for the electric atomic weight. 
F. §. 


The Use of Calcium Hydride for the Autogenous Reduc- 
tion of “ Crude Sulphate ’”’ in the Preparation of Radium and 
Mesothorium. Enricn Esier and W. Benper (Zeitsch. anorg., Chem, 
1913, 88, 149—158).—-The absolutely dry sulphate, powdered as 
finely as possible, mixed with equally finely powdered calcium 
hydride, is pressed into a crucible and fired, as in the thermite 
process, by magnesium ribbon and a priming mixture. The reac- 
tion occurs with violence, and the liberated hydrogen burns off in 
a few minutes. Since silica is not reduced under these conditions, 
only the quantity of calcium hydride is added necessary to reduce 
the sulphates present. The more lead sulphate present the more 
violent is the reduction, and mixtures with more than 20% are 
dangerous in large quantity. The product is stirred as quickly as 
possible into hot dilute hydrochloric acid free from sulphuric acid, 
and the hydrogen sulphide expelled rapidly by boiling. If lead is 
present normal acid is used in which lead sulphide is insoluble, 
the residue being repeatedly re-extracted. In absence of lead, 
5N-acid is employed. From the solution, the barium—radium 
chloride is precipitated in pure state by passing in hydrogen 
chloride, until three-fourths of the barium chloride, containing all 
the radium, is precipitated. In trials with crude sulphate from 
carnotite, equal parts of hydride and sulphate were employed, the 
extracted barium chloride weighed 37% of the raw material, and 
contained 80°5% of the radium present. In trials with a poor 
lead-free crude sulphate, from a vanadium and copper containing 
chalcolite from Ferghana (Turkestan), two-thirds of the weight 
of hydride was used ; the extract weighed 24% of the raw material, 
and contained 86°2% of the radium present. The reduction of the 
sulphate is extraordinarily complete, and the method shortens the 
process of extracting the radium considerably. The calcium hydride 
(from Elektrochemische Werke, Bitterfeld) is powdered in a steel 
ball mill, and contains then 80% of calcium hydride. F. S. 


Method for the Determination of Radium in Radioactive 
Substances. Arnotp L. Fretcner (Phil. Mag., 1913, [vi], 26. 
674—677).—In this method, by an adaptation of the micro-furnace, 
a small, splintered and weighed fragment of the mineral or salt 
(from 0°01 to 0°0001 gram) is placed in a hollow in a thin carbon 
rod, and raised for ten to thirty seconds to a temperature between 
2000° and 3000° inside’ a small chamber provided with a rubber 
balloon to allow for the expansion and generation of gas. After- 
wards the contents of the chamber are drawn into an exhausted 
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electroscope in the usual way. ‘Trials with small quantities 
of different minerals gave concordant results, and the method has 
the great advantage that it does not require the use of chemicals. 
Experiments showed that the rapid escape of emanation from 
heated minerals does not begin until 750°, and de-emanation is 
complete at bright redness. F. 8. 


Distribution of the Active Deposit of Radium in an 
Electric Field. II. Epwarp M. Wex.iscu (Phil. Mag., 1913, [vi], 
26, 623—635; Amer. J. Sci., 1913, |ivj, 36, 315—327. Compare 
Abstr., 1912, ii, 521)—As the result of this investigation, the 
amount of active deposit settling on the cathode appears to reach 
a definite limiting fraction of the total with large potentials, but 
columnar recombination of the positively charged active deposit 
particles with negative ions reduces the amount for smaller poten- 
tials, whilst volume recombination operates for very small poten- 
tials. The recoil atom in its passage through the gas produces a 
great number of ions, and under these conditions the atom may 
lose its positive charge, but the proportion so discharged is not 
influenced by the electric field or the pressure of the gas, which 
affect the columnar and volume part of the recombination. There 
is evidence that the recoil atoms differ from ordinary positive ions, 
more readily suffering recombination, which possibly is connected 
with their larger mass. This is especially the case with moist gases, 
but the difference is well marked in gases dried with all care. 
Owing to its larger mass and slower motion of diffusion the recoil 
atom escapes from the column of ions it produces less readily than 
the positive ion. The limiting value to the percentage cathode 
activity depends on the nature of the gas. This is shown by 
experiment to be specially small (10%) in ethyl ether, which is 
ascribed to the ease with which the molecules of this substance 
are ionised. F. 8. 


The Distribution of the Active Deposit of Actinium in 
Electric Fields. H. P. Watmstey (Phil. Mag., 1913, [vi], 26, 
381—401).—Using special precautions to eliminate dust and the 
accumulated active deposit products from the gas, it was found 
that the actinium active deposit distributes itself exponentially 
along the length of a negatively charged wire, stretched axially 
through a tube along which an air stream carrying the emanation 
is passing, and therefore that the ratio of the deposits on the 
cathode and anode is independent of the concentration of emanation 
in the gas. By measuring the variation with voltage of the active 
deposit, both when the wire was charged positively and negatively, 
it was shown that the anode activity decreases and the cathode 
activity increases with increase of voltage, and hence that none of 
the active deposit atoms carry a negative charge. The measure- 
ments were found to conform to the view that the actinium-A 
atoms acquire a positive charge during their creation from the 
emanation, and then are subject, like positive ions, to neutralisa- 
tion of the charge by recombination with negative ions in the gas. 
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But in circumstances when the whole of the actinium-4 is 
transformed during the passage to the electrode and the whole 
deposit reaches the electrode as actinium-B, recombination con- 
tinues, which renders it extremely probable that actinium-B also 
acquires a positive charge at the moment of its creation. External 
ionisation of the gas increases the amount of uncharged active 
deposit, and the proportion deposited on the anode, as is the case 
with the radium active deposit. The effects of dust particles and 
large ions in the gas in increasing the anode activity were also 
studied. 


Preparation of Radioactive Substances from Thorium, 
Fritz Giaser (Chem. Zeit., 1913, 3'7, 1105—1106. Compare this vol., 
ii, 465).—The presence of lead sulphate is an advantage in the 
separation of thorium-X from monazite sand, thorium, etc., as the 
radioactive substance is absorbed by the lead sulphate. When the 
lead is subsequently separated as sulphide, the radioactive sub- 
stance remains in solution. Radioactive substances may also be 
prepared from mesothorium, barium salts being added before the 
original monazite sand is decomposed with sulphuric acid in order 
that the substances may be concentrated with the barium sulphate. 

we Be & 


The Distribution of the y-Rays among the Single Products 
of the Thorium Series. Lisz Meirner and Orro Haun (Physikal. 
Zeitsch., 1913, 14, 873—877).—Thorium-—X was freed from its 
subsequent products by ignition three times in a platinum dish, 
and showed initially less than 0°2% of the equilibrium amount of 
thorium-C. The initial radiation was taken in a f-ray electroscope 
through a variety of thicknesses of aluminium foil. It was found 
that the ratio of the final equilibrium activity to the initial activity 
reached a maximum for 0°5 mm. aluminium, which corresponds 
with the complete absorption of the soft B-rays of thorium-X, then 
diminished as the equilibrium §-rays of thorium-D are absorbed, 
and finally increased for greater thicknesses, namely, 2°5 mm. 
aluminium, and 0°7 mm. of lead. This indicates that thorium-X 
emits a y-radiation more penetrating than the f-rays, and less 
penetrating than the y-rays of thorium-D. 

Thorium-B was shown to give a y-radiation by comparing the 
a- and y-ray recovery curves of an initially pure preparation. 
The a-ray curve rose from zero, but the y-ray curve rose from an 
initial value about 22% of the maximum activity, as measured 
without screens, except the 2 mm. thick brass wall of the y-ray 
electroscope. These y-rays are much more easily absorbed than 
those of thorium-), and are reduced to half-value in about 1 mm. 
thickness of lead. 

Thorium-C gives the greater portion of the B-rays of thorium-C 
and -D, and these are of a harder type than those of thorium-), 
but the latter gives practically al' the y-rays (A., 1912, ii, 514). 
Two preparations of pure thorium-C, obtained by deposition on 
a nickel foil which was cut in half, were examined for the recovery 
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curve of y-rays through different thicknesses of lead. The two 
recovery curves were of the same form, proving that if thorium-C 
emits any y-radiation at all, its penetrating power, between 0 and 
19 mm. of lead, is identical with that of the y-radiation of 
thorium-D. , F. 8. 


Some Experiments with the Active Deposit of Thorium. 
Ernest Marspen and R. H. Wirson (Phil. Mag., 1913, [vi], 26, 
354—361).—The question whether thorium-C consists of two 
separate products, or of one product disintegrating dually in two 
ways, was investigated by finding whether during the decay of the 
a-radiation of thorium-C, separated from a solution by means of 
a nickel plate, the a-rays of range 4°8 cm. decayed at a different 
rate from those of range 8°6 cm. This was done by balancing in 
two ionisation chambers the current due to the latter part of the 
range of the rays of longer range against the first part of the 
range of both rays together. No alteration of balance occurred 
as the radiations decayed, and it was deduced that if thorium-C 
consists of two separate products, their periods must be the same 
to within 1 part in 570. 

A repetition of the experiments of Meitner (A., 1912, ii, 723) 
confirmed the results, but it was found that thorium-C, which, 
when deposited from the emanation on a wire, is not volatile below 
1200° in air, is appreciably volatile when evaporated from a hydro- 
chloric acid solution and heated gently, not above 300°. From a 
nitric acid solution no volatilisation occurs. In presence of 
stannous chloride, zinc chloride, or even ammonium chloride, prac- 
tically the whole may be volatilised with the fumes of the added 
salt. It appears that the differences observed by Meitner in the 
a- and y-ray recovery curves of thorium-B are to be ascribed to 
more complete volatilisation of thorium-C from the single drop 
of a-ray preparation than from the larger quantity of y-ray pre- 
paration. Other experiments showed that no true separation of 
the two sets of a-rays from thorium-C had been effected. Experi- 
ments with the B-rays of thorium-C showed that the product giving 
these rays could not be separated from the parent of thorium-D. 

A soft y-radiation was found to be emitted by thorium-B 
analogous to that recently discovered for radium-B. F. 8. 


The Position where the Thorium Series Branches. P. BEER 
and Kasmir Fasans (Physikal. Zeitsch., 1913, 14, 947—951. Compare 
preceding abstract).—The absorption curves of the a-rays from 
thorium-C separated by nickel from the solution of the active 
deposit, both with and without the use of stannous chloride, were 
found to be identical, whereas if Meitner’s explanation were correct, 
a difference should have been observed. Similarly, the absorption 
curves of the B-rays were identical. Meitner’s results were traced 
to the volatility of thorium-C chloride in presence of stannous 
chloride. The greater volatility of the C-product than the B- in 
form of chloride, and the lesser volatility in form of metal or oxide, 
1s in accord with the fact that the C-product is analogous to 
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bismuth, and the B-product to lead. Experiments with radium-f, 
which is chemically identical with thorium-C, showed that in 
absence of stannous chloride it is quantitatively precipitated on 
nickel; in presence of stannous chloride only 10% is separated. 
These observations support the scheme of Marsden and Darwin 
that the branching of the thorium series occurs at the C-member, 
and remove all the objections to it. F. §. 


The Branching Relations and Atomic Weights of the 
C-Members of the Three Disintegration Series. Kasimm 
Fasans (Physkal. Z-itsch., 1913, 14, 951—953. Compare this vol., ii, 
660).—It is shown that the products, actinium-C, thorium-C, and 
radium-C, which disintegrate dually along two branches, conform 
to the previous generalisation. The separate periods of the a-modes 
of disintegration are respectively 2°15 minutes, 2°87 hours, 45 days, 
and the estimated atomic weights, 210°5, 212°4, and 214:5, The 
separate periods of the B-ray modes of the two latter are 1°55 hours 
and 19°5 minutes. In the same place in the periodic table is 
radium-#, with atomic weight 210°5, and B-ray period five days, 
which also conforms, F. Ss. 


Range of the Recoil Atoms from Thorium-C and 
Actinium-C. A. B. Woop (Phil. Mag., 1913, [vi], 26, 586—597).— 
In the first method the active deposit on a small platinum disk 
was placed at the centre of a hemisphere, lined with tin foil, and 
kept charged positively to the disk. Recoiled atoms of thorium-D 
or actinium-D) reached the hemisphere at low pressures by virtue 
of their momentum, whereas those just failing to reach were drawn 
back to the source by the action of the field, which was not 
sufficiently intense appreciably to affect the range of the recoil 
atoms. Dust and moisture had to be eliminated. The amount of 
recoil product was measured in a f-ray electroscope, and curves 
plotted of the amount for different pressures of air and hydrogen. 
The amount fell off with increasing pressure to about 4 mm. 
pressure (of air), and then remained constant at a small value, 
due probably to diffusion of recoil atoms which have become 
discharged en route. By extrapolation, it was estimated that the 
maximum range of the recoil atoms of thorium-D is 0°12 mm. in 
air at V.7.P., and in hydrogen rather more than four times longer. 
For actinium-D the range was found to be almost exactly the same, 
indicating that thorium-D is produced in the change of thorium 
in which an a-particle of range 48 cm. is emitted (that of 
actinium-C being 5°4 cm.), and not in the change of thorium-C in - 
which the a-particle of range 8°6 cm. is expelled, in agreement with 
the accepted view. The recoil atoms showed marked lack of 
homogeneity, due either to irregularities in the surface of the 
plate from which they recoil, or to scattering in their passage 
through the gas. 

In the second method, the ionisation produced by the recoil 
atoms was measured at different pressures in an apparatus analogous 
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to that used by Bragg’ for determination of a-ray ranges. After 
correction for ionisation due to arays and for d-rays, the curves 
connecting the ionisation per mm. of pressure and the pressure was 
found to be of the same form for actinium-C as that connecting the 
amount of recoil product with pressure in the first method. But 
for thorium-C a marked difference was observed, indicating that 
in addition to thorium-D there is a second inactive recoil product 
of longer range capable of producing ionisation, and corresponding 
with the change of thorium-C associated with the 8°6 cm. range 
a-particle. The range of this recoil product was estimated to be 
0'175 mm. in air, and 0°74 mm. in hydrogen, in agreement with 
Wertenstein’s conclusion that the ranges of recoil products are 
proportional to the ranges of the a-particles expelled in the same 
change. F. 8S. 


Uranium-X, the New Element of the Uranium Series. 
Kasmmik Fagsans and O. Goéurine (Physikal. Zeitech., 1913, 14, 
877—884).—Since the product of a B-ray change is electrochemically 
nobler than its parent, it is to be expected that uranium-X, would 
be easier to separate electrochemically than uranium-X,. Separation 
was effected by immersing polished lead plates for a minute in a 
feebly acid solution of uranium-X containing iron. Decay curves 
are shown, from which it is deduced that the mean value of the 
half-period was 1°15 minutes (+0°01), and the period of average 
life 100 seconds. Since uranium-X, is analogous to thorium and 
uranium-X, to tantalum, the precipitation of tantalic acid by 
acidifying a solution of potassium hexatantalate was tried to 
effect the separation. Uranium-X, is nearly quantitatively pre- 
cipitated without uranium-X,, when an acid solution of uranium-X, 
containing thorium, is added to an alkaline solution of potassium 
hexatantalate. With such preparations it was shown that 
uranium-X, emits only the hard type of 8-rays given by uranium-X. 
From the recovery-curve of the B-rays of uranium-X,, prepared, 
free from uranium-X., by precipitation of thorium-uranium-X in 
acid solution with hydrofluoric acid, it was shown that uranium-X, 
gives practically no hard B-rays. Ii could not be shown experi- 
mentally that uranium-X, gives the soft B-rays and uranium-X, 
the y-rays, as may reasonably be inferred. F. 8. 


The Disintegration of Uranium-X. Avexanper Fick (Phil. Mag., 
1913, [vi], 26, 528—535. Compare preceding abstract).—The 
existence of the uranium-X, of Fajans and Géhring has been con- 
firmed. It is deposited from slightly acid solution of uranium-X 
on lead, in small amount on zinc and magnesium, but not on gold 
or platinum. The hard B-radiation of the lead plate fell, in six 
or seven minutes, to the practically constant value of 60 or 80% of 
the value as first measured, from one and a-half to two minutes 
after removal from the solution. It is precipitated in excess of the 
equilibrium amount with lead chloride, bismuth oxychloride, lead 
or bismuth sulphide, when these precipitates are forméd in a 
solution of uranium-X. On the other hand, a precipitate of lead 


VOL CTV. ii. 61 


ii. 910 ABSTRACTS OF CHEMICAL PAPERS. 


sulphate contains initially less than the equilibrium amount of 
uranium-X,, and from such a preparation the recovery curve of 
the hard f-rays was obtained. Precipitates of barium or thorium 
oxalate appear to be similar. By comparing the hard and soft 
B-rays from such a precipitate of lead sulphate, it was shown that 
the soft B-radiation comes from the parent substance, uranium-X,, 
of period of average life 35°5 days, whilst the hard f-radiation 
comes from the product, uranium-X,. The mean value found for 
the period of average life was 1°6 minutes, corresponding with the 
half-period 1‘1 minutes. In one experiment with bismuth oxy- 
chloride, which could not be repeated, 94°5% of the equilibrium 
amount of uranium-X, was removed. It could not be volatilised 
at all under any conditions, even when evaporated and ignited 
with hydrofluoric acid or acid potassium fluoride, although under 
these conditions tantalum is more volatile than niobium. It has 
not been found possible to obtain a definite proof that it occupies 
the predicted place in the periodic table as “ eka-tantalum.” 
F. 8. 


The Existence of Uranium-Y. Grorcr N. Anronov (Phil. Mag., 
1913, [vi], 26, 332—333)—Controversial against Fleck (this vol., 
ii, 464), claiming that the existence of uranium-Y has not been 
disproved. , F. S. 


Emission of Electrons from Tungsten at High Tompera- 
tures: an Experimental Proof that the Electric Current in 
Metals is Carried by Electrons. Owen W. Ricwarpson (Phil. 
Mag., 1913, [vi], 26, 345—350; Physikal. Zeitech, 1913, 14, 
793—796).—The view that the emission of electrons from heated 
solids is invariably a secondary effect accompanied by traces of 
chemical action is combated. Tungsten filaments, surrounded by 
a concentric cylindrical electrode of copper gauze, were heated 
in a high vacuum, special methods being employed to remove 
absorbed gases and volatile impurities. The number of electrons 
emitted by the glowing filament was compared with the number 
of molecules of gas emitted, as deduced from the rise of pressure 
of a gauge attached, and found to be from 5 to 200 million times 
greater. It is also many thousand times greater than the calculated 
number of impacts of gas molecules upon the filament. The possi- 
bility that the emission is connected with the slow evaporation of 
the tungsten was negatived by the fact that, per atom of tungsten 
so lost, about a million electrons are emitted. In some circum- 
stances the mass of the electrons emitted exceeds the mass of the 
tungsten lost, and amounts to 4% of the total mass of the tungsten. 
The possibility that condensable vapours, not measured by the 
gauge, may cause the emission is negatived by the fact that liquid 
air and charcoal do not affect the emission, which is not affected 


by very considerable changes in the amount and nature of the 
gases and vapour present. It is not denied that under other cir- 
cumstances electrons may be emitted from metals by the action 
of chemical reagents, and that this emission would follow the same 
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law of dependence on temperature. The experiments prove that 
the current in metals must be carried by electrons entering the 
metal from outside points of the circuit. s. 


The Helium Content and Radioactivity of Natural Gas. 
EmericH CzaK6 (Zeitsch. anorg. Chem., 1913, 82, 249—277. Compare 
Cady and McFarland, A., 1907, ii, 949).—-Natural gas is examined 
in a special apparatus, in which hydrocarbons are condensed by 
liquid air, and other gases are removed by means of cooled charcoal. 
All the gases examined are found to contain helium, the per- 
centages in natural gas being 0°0014 from Kissérmds (Hungary), 
0:0063 from Pechelbronn, 0°0089 from Wels (Austria), and 0°0141 
from Neuengamme near Hamburg; also 0°0067 in a mine gas 
from Gneisenau, and 0°38 in gas from a deep boring in Alsace, the 
last containing 46% of nitrogen, whilst the others are low in 
nitrogen. Atmospheric air contains about 0°0005% of helium, and 
calculations are given of the quantity passed daily into the 
atmosphere from some of the principal thermal! springs and sources 
of natural gas. 

The radioactivity of the same gases is determined by means of 
the fontaktoscope. All the gases examined contain emanation, the 
quantity being small, and varying within rather narrow limits. 
The deep boring in Alsace gives a very high activity, the primary 
rock being reached in this case, whilst the other borings are in 
sedimentary rocks. An approximate proportionality between 


activity and helium content is observed. The quantity of helium 
is, however, far too large to be derived entirely from the recent 
disintegration of radium, and the greater part must have been 


present previously in the rocks. C. H. D. 


An Occurrence of Radioactive Minerals. W. Mrronov 
(Zeitsch. Kryst. Min., 1913, 52, 619; from Sitzungsber. Naturf. Ges. 
St. Petersburg, 1910, No. 7—8, 286—290).—Radioactive minerals 
occur in a granular limestone of Devonian age at Tyuya-Muyan, 
50 versts south-east of Andijan in Fergana, Russian Central Asia. 
One of these minerals—ferganite—has a radioactivity of 1°44, 


compared with thoria as 1, and Joachimsthal pitchblende as 1°82. 
L. J. 8. 


Occluded Gases in Geissler Tubes. Rosert W. Lawson 
(Physikal. Zeitsch., 1913, 14, 938—941).—The author has extracted 
the gases found in Geissler tubes, some of which were new, and 
some of which had been used for prolonged periods. He draws the 
conclusion from the experiments that all the gases observed had 
been occluded in the electrodes, and that the formation of helium 
from hydrogen is not confirmed by his experiments. In the same 
way the synthesis of neon from helium and oxygen is unlikely, 
since helium was present long after the neon; and oxygen was only 
observable when the tube had been in use for several hours. The 
author attributes the relatively large amount of oxygen to the 
decomposition of neon into helium and oxygen (compare Collie and 
Patterson, T., 1913, 419). J. F. 8. 


ii. 912 ABSTRACTS OF CHEMICAL PAPERS. 


Hlectrochemistry of the Halogens, Chlorine, Bromine, 
Iodine and of Iodine Monochloride, Iodine Bromide, and 
Iodine MTrichloride in Nitrobenzene Solution. Lupwix 
Bruner and Antoni von Gawecki (Zeitsch. physikal. Chem., 1913, 
84, 513—557).—-A large number of conductivity experiments have 
been carried out with solutions of the above-mentioned substances 
and hydrogen bromide in nitrobenzene solution. It is shown that 
the conductivity differs as absolutely dry nitrobenzene or nitro- 
benzene which has been exposed to the air is used. The various 
solutions were therefore in many cases prepared and measured in 
entire absence of moisture and out of contact with air. In perfectly 
dry nitrobenzene, chlorine, bromine and iodine do not conduct 
electricity, whilst iodine trichloride and iodine bromide possess 
considerable conductivity. In moist solutions of nitrobenzene, 
iodine, bromine, bromine iodide and iodine trichloride all conduct, 
the conductivity increasing in the order in which they are written 
above. Dilution of the solutions causes an increase in the 
equivalent conductivity. On electrolysis, both in dry and moist 
nitrobenzene solutions, the halogen is always deposited on the 
anode in accordance with Faraday’s law. The electrodes in these 
experiments were of silver which had been coated with a silver 
haloid, and consequently were not affected by coming into the 
halogen solutions. The amount of electrolysis was determined by 
an increase in the weight of the anode due to further formation of 
silver haloid. There was no deposition on the cathode but in some 
cases a slight reduction occurred. Continued electrolysis caused 
complete removal of the halogens from the solution. In transport 
experiments the halogens wandered entirely to the anode, the 
quantity of the halogen round the anode corresponded with two 
equivalents for every 96,540 coloumbs passed through the solution 
except in the case of bromine, where the relationship is smaller, and 
varied between 1°5—1°7 equivalents. The nature of the con- 
ductivity in these cases is discussed, and it is shown that it is not 
due to the presence of halogen acids or to an ionisation of the 
halogens IC1—>1I°+Cl/. An explanation is offered based on the 
formation of additive compounds of the oxonium type with the 


solvent, thus C,H, N<O—h. Measurements are also given of 
—Ul, 


the conductivity and transport of hydrogen bromide in dry nitro- 
benzene solution. J. F.S. 


The Variations in the Electrical Conductivity of Nitrobenzene 
Solutions of Bromine. Lupwix Bruner and J. Sansiii (Zettsch. 
physikal. Chem., 1913, 84, 558—569. Compare preceding abstract). 
—The influences which may bring about a fluctuating conductivity 
in solutions of nitrobenzene have been studied. It is shown, i 
the first place, that the addition of water is not responsible entirely 
for the changes. On distilling nitrobenzene, four fractions were 
obtained, each extending over a range of 0°25°; the first of these 
gave a solution with bromine which had a conductivity value six 
times as large as that of the last fraction. On freezing a solution 
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of bromine in nitrobenzene and then raising to the experimental 
temperature, the conductivity rises permanently. The addition of 
several oxides (Ag,O, Al,O3, and CdO) reduce the conductivity of 
a bromine solution about seventy-five times. Other substances, 
such as silica and barium sulphate, have no action. A hypothesis 
to explain the changes of conductivity is given. This is based on 
the formation of conducting additive compounds and an absorption 
of these conductors by the added oxides. J. F. 8. 


The Electrical Conductivity and Electrolysis of Solutions of 
Bromine, Iodine Bromide, Iodine Chloride and Iodine Tri- 
chloride in Liquid Sulphur Dioxide. Lupwik Bruner and E. 
Beier (Zettsch. physikal. Chem., 1913, 84, 570—584. Compare 
preceding abstracts).—Experiments similar to those of Bruner and 
Galecki (/oc. cit.) in nitrobenzene solution have been carried out in 
sulphur dioxide solution. It is shown that liquid sulphur dioxide 
which has been carefully dried by distilling over phosphoric oxide 
has no conductivity. A solution of bromine has no conductivity in 
the absence of moist air, but as soon as moisture is admitted to the 
apparatus a considerable conductivity is set up. The conductivities 
of the halogen compounds mentioned above have been measured 
in sulphur dioxide solution, and it is shown that the equivalent 
conductivity in each case is about one hundred times smaller than 
that given by Walden. In the latter cases the authors attribute 


‘the conductivity to the formation of conducting additive com- 


pounds with the solvent. From electrolysis experiments it is shown 
that the halogens are deposited on the anode, and that there is no 
evidence of the existence of a halogen acting as cation in sulphur 
dioxide solution. J. F. 8. 
Electrical Conductivity of Dilute Solutions of Some Sodium 
Salts in Ethyl Alcohol. Nizratan Duar and Devenpra Natu 
Buatracnaryya (Zeitsch. anorg. Chem., 1913, 82, 357—360).—The 
value of 4 for sodium benzoate and other organic salts in alcohol 
is less than 40, whilst for inorganic sodium salts it approaches 45. 


Electrical Conductivity of Solutions of Molybdenum Penta- 
chloride. Stewart J. Luoyp (J. Physical Chem., 1913, 17, 592 —595). 
—Molybdenum pentachloride dissolves in organic solvents, forming 
solutions which have a greenish- or a reddish-brown colour. The 
solutions with a green colour show a decrease in molecular conduc- 
tivity on dilution, whilst the reddish-brown solutions either do not 
conduct appreciably or show an increase in molecular conductivity 
when diluted. In the case of the acetone solutions which are of a 
deep green colour, the conductivity decreases on dilution, passes 
through a minimum, and on further dilution increases. This 
change in the character of the conductivity-dilution curve is not 
accompanied by any corresponding change in the colour of the 
solutions, Data are recorded for solutions in methyl and ethyl 
acetate, acetone, benzaldehyde, pyridine, and glycerol. H. M. D. 
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A General Relation between the Concentration and the 
Conductivity of Ionised Substances in Various Solvents, 
CuarLes A. Kraus and Wittiam C. Bray (J. Amer. Chem. Soc., 1913, 
$5, 1315—1434).—The authors propose to express the relation 
between the concentration and the conductivity of electrolytic 
solutions by the general equation: (cy)?/ec(l—y)=K+D(cy)™, 
where ¢ is the concentration, y the conductivity ratio A/A,, and 
K, D, and m are constants. In sufficiently dilute solutions, the term 
involving (cy)” becomes negligible in comparison with X, and the 
equation approaches the simple mass-action law as a limit. In con- 
centrated solutions K becomes negligible in comparison with 
D(ey)™, and the equation assumes the form of that of Storch. For 
m>1 the molecular conductivity passes through a minimum value, 
whilst for m<l the molecular conductivity decreases continuously 
with increasing concentration. 

At first glance it may appear that the proposed equation is a 
purely arbitrary one, involving four constants, Ay, D, K, and m 
(A, being involved in the determination of y). The constants, 
however, are not arbitrarily determined in all respects. K and A, 
are, of course, interdependent, but they may in most cases be 
determined independently of D and m. In many cases m may be 
determined independently of the three remaining constants. 
Graphical methods are described whereby the constants may be 
conveniently evaluated from the experimental data. It is also 
shown that a method is provided whereby the law of mass action 
may be tested without assuming a value for Ag, a result of very 
great importance. 

The general equation was tested on, and found to apply to, the 
extensive conductivity data which have been accumulated by 
Frankiin and his co-workers for solutions in liquid ammonia. The 
deviations from the law of mass action become appreciable at ionic 
concentrations between 0°001V and 0°0001N. The smaller the 
ionisation of the electrolyte the higher the total concentration up 
to which the law of mass action is sensibly obeyed. 

With the aid of the transference data of Franklin and Cady 
(A., 1904, ni, 466) the ionic velocities of a considerable number of 
ions in liquid ammonia solutions have been calculated, and these 
values compared with those of the same ions in water. The former 
are, on the average, 2°59 times greater than the latter, although 
the ratio is by no means constant. It is noteworthy that the 
velocity of the ammonium ion is not larger than that of the other 
cations in liquid ammonia, and from this result and other con- 
siderations the conclusion is drawn that the speed of certain ions 
in a giver solvent is not related to the possible dissociation of this 
solvent into ions of the same character as those of the dissolved 
substance. 

The general equation is also found to apply to solutions in liquid 
sulphur dioxide. The influence of temperature on the conductivity 
of these solutions is readily accounted for by the variation which 
these constants undergo with change in temperature. 
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In the case of dilute solutions of strong electrolytes in non- 
aqueous solvents (including the higher alcohols), conductivity 
measurements on which have been made by Dutoit and his 
co-workers, it was found that the law of mass action applies, within 
the limits of experimental error, up to ionic-concentrations between 
00001 and 0°001 normal; at higher concentrations the deviations 
become measurable. This limiting ionic concentration is approxi- 
mately the same for solutions of a given electrolyte in different 
solvents, and for different electrolytes, strong or weak, in the same 
solvent. 

In the case of concentrated solutions in solvents of low ionising 
power, y may be neglected in comparison with 1, and the general 
equation simplifies to cA2=P(cA)™, where P is a constant involving 
Ay Since A, does not occur explicitly in this equation, the general 
equation may be tested without a knowledge of the value of this 
constant. The equation was found to hold for all cases (sixty-seven 
solutions and twelve solvents) for which trustworthy data 
exist. 

The general equation is also applicable to aqueous solutions of 
strong electrolytes, for example, to solutions of potassium chloride 
varying in concentration from 0°001 to 2°0 normal. The agreement 
is to within 0°1%, but to obtain this agreement in the more dilute 
solutions it is necessary to assume A,=128°3 instead of the 
commonly accepted value 130°1. In all probability the commonly 
accepted values for A, for all binary electrolytes are 1—2% too 
high. 

There is reason for believing that salts of higher valence type 
obey the same general law as do binary electrolytes, but the 
general equation cannot be tested as yet, owing to the lack of 
available data and because of complications arising from the forma- 
tion of intermediate ions. 

The relation between the ionising power of a solvent and the 
values of constants K, D, and m is discussed, and it is shown that, 
with decreasing dielectric constant, K approaches zero (or, at least, 
a very small value); D approaches a constant value, 0°35, which 
undergoes but little change as the dielectric constant falls below 
22; and m increases, approaching a value greater than 2. The 
exceptions to the Nernst-Thomson rule lose their significance in the 
light of the results obtained in this paper, and when the compari- 
son for a given solute is made between the constants of the general 
equation instead of between the conductivities directly, no dis- 
crepancies appear. 

From a theoretical point of view the most important results 
obtained are: that all solutions of binary electrolytes obey the 
same dilution law; that the law of mass action is obeyed at high 
dilutions ; that the divergence from the law of mass action at higher 
concentrations is a function of the ionic concentration; and that 
for a given electrolyte in different solvents the trend of the conduc- 
tivity curve is determined by the dielectric constant of the solvent. 
Finally, it is shown that the fundamental hypothesis of Arrhenius, 
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according to which the ionisation is measured by the ratio A/A,, 

is in harmony with the observed facts, not only in very dilute 
solutions, but also in concentrated solutions (up to more than 
normal when viscosity changes are taken into account). An explana- 
tion of the observed deviations from the law of mass action is to be 
looked for in the interacting forces due to the presence of tw 
particles (ions) throughout the body of the solution. _T. S. 


Chemical Reactions and Electrical Conductivity of Non. 
aqueous Solutions. Hamitton P. Capy and H. O. Licnrenwa.ter 
(J. Amer. Chem. Soc., 1913, 35, 1434—1440).—Kahlenberg and 
others (Kahlenberg, A., 1902, ii, 301; Sammis, A., 1906, ii, 835; 
Gates, A., 1911, ii, 394) have conducted double decompositions i in 
non-aqueous solutions, and state that some instantaneous reactions 
occur in solutions which show no conductivity, that is, in solutions 
where dissociation has not occurred. This statement has been 
disputed by Allen (Kans. Univ. Sci. Bulletin, 1905), and the 
authors have carried out further experiments on the — 

Benzene, toluene, and light petroleum were used as solvents, the 
salts employed being silver melissate, copper melissate, lead stearate, 
barium linoleate, lead erucate, and copper oleate. In all experi- 
ments moisture was rigorously excluded. 

The benzene and toluene solutions of each of these salts showed 
some conductivity, which increased when dry hydrogen chloride 
was passed into the solution. No precipitation occurred with the 
salts of the saturated acids, that is, with the melissates and 
stearates, when hydrogen chloride was passed in, but precipitates 
were formed with the oleates and erucates, that is, with the salts 
with one double bond, and with the linoleate, which contains two 
double bonds. In no instance was the reaction found to be instan- 
taneous, although rather rapid; the conductivity of the solution 
diminished as precipitation took place. The solutions of the salts 
all showed the phenomenon of polarisation, which indicated that 
they possessed properties similar to those of an ordinary electrolyte. 

It is thus possible, in contradistinction to the opinion of Kahlen- 
berg, that the above reactions may be due to ionisation. An alter- 
native explanation may be that the reactions with the salts of the 
unsaturated acids take place in two stages, additive products being 
first formed with the hydrogen chloride, and then breaking down 
into the metal chloride and the organic acid. T. 8. P. 


The Volume of Ions in Solution. Nirratan Duar (Zeitsch. 
Elektrochem., 1913, 19, 748—753).—On the assumption that Stokes’ 
law is applicable to ions, the author deduces the formula 

6x{v /HaN =29 x 10%, 
in which a is the radius of the ion, W the number of ions in the 
gram ion, v the mean velocity of the ion, H the field in which 
it moves, and { the viscosity of the solution. From investigation 
of this equation with a number of solutions it is shown that the ions 
occupy a smaller space than the molecules from which they are 


formed. J. F. 8. 
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The Degree of Dissociation of Binary Electrolytes as a 
Function of the Normality. Cornznis van Rossem (Chem. 
Weekblad, 1913, 10, 874—-876).—A theoretical paper discussing the 
relation between the degree of dissociation of weak and strong 
binary electrolytes and the normality. A. J. W. 


Electrical Dispersion Bands in Benzene, Toluene, and 
Petroleum. AnprEI R. Cottey (J. Russ. Phys. Chem. Soc. 1913, 
45, Phys. Part, 249—265).—The author shows that the method 
employed by Linnitschenko (this vol., ii, 550) in investigating 
electrical dispersion leads to considerable errors, the accuracy 
attained being at most one-tenth of that given by the author's 
method (A., 1908, ii, 909), so that Linnitschenko’s criticisms of the 
author’s results are unjustified. =. &. 3 


The Potential Due to Liquid Contact. III. ALexanprEr C. 
Cummine and ExizasetH Gitcurist (7'rans. Faraday Soc., 1913, 9, 
174—185).—Whilst Planck’s equation applies to boundaries at 
which mixing does not occur, Henderson’s equation applies to 
continuous transition through a series of mixtures. Experiments 
show that a “sharp” boundary is not realisable in practice, and 
Planck’s equation is therefore inapplicable. The change of contact 
potential with time has been measured, and must be attributed to 
salt migration. In actual measurements, a boundary must be 
freshly prepared, and capillary tubes must be avoided. 

Cells of the type V/1KCl|connecting solution | /1KCl have also 
been examined, in which the first boundary is at a membrane, and 
at the second the solutions mix. In all cases a potential is observed, 
which steadily falls to zero. C. H. D. 


Thermal Calculation of Electromotive Forces. JOHANNES 
N. Bronstep (Zettsch. Elektrochem., 1913, 19, 754—757).—tThe heat of 
the reactions Hg + AgCl=HgCl + Ag and 4Pb + HgCl=Hg+4PbCl, 
have been redetermined, and found to have values 1400 cal. and 
10,930 cal. respectively, which are in accordance with the values 
previously found by the author, Using the Nernst heat theorem, 
the electromotive force of the two elements represented by the 
above equations calculates out to =0°026 and 0°514 respectively. 
These numbers agree well with those determined experimentally. 
It is shown that the heat values used by Pollitzer (this vol., ii, 669) 
are not in accord with those found experimentally. J. F. 8. 


Inaccuracy of the Copper Voltameter. Nizratan Duar 
(Zeitsch. Elektrochem., 1913, 19, 746—748).—The author gives the 
results of a series of determinations made with a copper voltameter 
in series with a silver voltameter which show that for small currents, 
5—0°5 milliamperes, the copper voltameter gives values which are 
much too low. The results of a number of other investigators on 
the same subject are discussed, and it is made evident that the 
influence of the current density, acid concentration, and presence of 
air affect the accuracy of the voltameter, but in exactly which way 
18 not clear, J. F. 8, 
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The Electrical Transport of Gels. Sranistaus Guixezr 
( Kolloid-Zeitsch., 1913, 13, 194—200).—Measurements have been 
made of the rate at which particles of stannic acid are transported 
when under the influence of an electrical field. The stannic acid 
was prepared by hydrolysis of the halogen salts of tin. 

The mobility of the gel is found to be a function of the hydrogen 
ion concentration of the dispersive medium, the gel behaving as a 
negative colloid when the hydrogen ion concentration is very small 
and as a positive colloid at higher concentrations. The isoelectric 
point: corresponds with 0°00011 mol. of halogen acid per litre. The 
transition from the one electrical condition to the other is a revers- 
ible process, and the isoelectric point can be satisfactorily deter- 
mined either by the gradual addition or by the gradual removal 
of acid. From experiments in which other acids were added to the 
dispersive medium, it has been found that the behaviour of oxalic 
acid is anomalous, and this is attributed to the formation of 
complex compounds. 

An explanation of the varying electrical character of the gel 
particles is given, in which it is supposed that the amphoteric nature 
of the stannic acid plays a part. H. M. D. 


The Pnotoelectric Effect. Kart T. Compton and Owen W. 
Ricwarnson (PAil. Mag., 1913, [vi], 26, 549—567. Compare A., 
1912, ii, 1039).—The relationship between the frequency of the 
light and the photoelectric emission of electrons is studied in the 


case of platinum and aluminium by means of an apparatus similar 
to that previously employed. The results indicate that the photo- 
electric sensitiveness is the same function of the frequency for all 
metals, the difference being that the curve is shifted bodily out to 
the region of short wave-lengths for electronegative metals. This 
function is evidently not expressed by the equation 
N=Ah/R?v2(1 —€/300 . wy /hv), 

which it was proposed to test in the investigation. The equation, 
however, accurately predicts the values of A, and A,,,. and seems 
to express part of the truth. It had previously been shown that 
this equation is only one of the solutions of the theoretical equa- 
tions. The present results point to the existence of another term 
in the solution, which would probably be found in W being equal 
to the sum of two terms. The first term would be the right member 
of the equation, and would provide the first maximum and the 
“selective” effect. The second term would provide the second 
maximum, and account for the “ normal effect.” J. F. S. 


Photoelectric Researches on Some Liquids. Apparent Loss 
of Positive Electricity Caused by the Ultraviolet Rays. 
MicHete La Rosa and V. Cavaitaro (Nuovo Cim., 1913, [vi], 6. ii, 
39—47).—When photoelectric observations are made on feebly 
active substances placed very near the source of ultraviolet rays, 
the Hallwachs effect and the Lenard effect are superposed, so that 
some substances may appear active in the usual way (most rapid 
dispersion of the negative charge), some inactive and some active 
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in the opposite way (most rapid dispersion of the positive charge). 
The result depends on the nature of the substance and on the 
conditions of experiment. Water, ethyl alcohol, and ethyl acetate 
show the Hallwachs effect more than the other. Ethyl ether is 
inactive or very feebly so; methylene bromide is feebly active; in 
both cases the Lenard effect is greater than the other effect. 

R. V. 8. 


Magnetic Susceptibility of Binary Alloys. KérTaré Honpa 
and Takt Sonu (Sci. Rep. Tohoku Univ. 1913, 2,1—14. Compare A., 
1910, ii, 686).—The magnetic susceptibility of the alloys of anti- 
mony—bismuth, antimony-zinc, antimony—aluminium, antimony— 
tellurium, tin—tellurium, tin-lead, and bismuth-—tellurium have 
been determined. It is shown that compounds of these elements 
have a susceptibility value which cannot be deduced from the 
values of the constituents, and that in the susceptibility concentra- 
tion curve the existence of a compound is most markedly shown. 
The curves are straight lines between the compounds and the single 
constituent when there is no miscibility. When there is miscibility 
the curves have rounded course. Complete diagrams are given of 
the cases investigated. J. F. 8. 


Magneton and Stere Numbers of Magnetic Cations. 
ApotF Hrypwetier (Ber. Deut. physikal. Ges., 1913, 15, 821—825).— 
From investigations on the ion refraction of salts of manganese, 
iron, cobalt, nickel, copper, and chromium, the relationship between 
the stere numbers and the magneton numbers are compared, the 
latter values being taken from the measurements of Weiss (Verh. 
Deut. Physikal, Ges., 1911, 18, 736). It is shown that the stere 
number (p) of the bivalent cations are not very different, whilst 
those of the tervalent cations are also similar, but about 3/2 times 
as large as those of the bivalent cations. In all cases the stere 
numbers and magneton numbers (7) are of the same dimensions. 
In four cases, pSn, Cr’!’, Fe!/’, Ni”, and Cu”, in the case of Fe/”’ 
and Ni// pn, in three cases, Fe”, Mn”, and Co!’ p<n. It is also 
shown that in those cases where there is approximately the same 
space-filling, the true ion volume is changed considerably when 
there is a change in the valency. The amount of the change is 
approximately in the ratio of the two valencies. J. F. 8. 


New Formule for Calculating the Cubic Expansion of 
Water. P. H. Horpaver (Zeitsch. physikal. Chem, 1913, 84, 
762—763).—The author deduces two formule which give values 
for the cubical expansion of water that agree with the experi- 
mentally-determined values to the fifth decimal place. The first 
formula covers the temperature range 0—40°, and has the form 

v= (el/e ; glir eer. el/e) 
and the second covers the range 50—100°, and has the form 

w = loger[ (el/e wr Ur)3), 
in which r has the value e0/277, @ the absolute temperature of 
the water, » the corresponding volume, and ¢ the base of natural 
logarithms. J. F. 8. 


ii. 920 ABSTRACTS OF CHEMICAL PAPERS. 


Discontinuity of Temperature at the Limit of a Gas and an 
Absorbing Wall. K. Lronrizv (J. Russ. Phys. Chem. Soc., 1913, 45, 
Phys. Part, 210—218).—The author has investigated, by von 
Smoluchovski’s method (A., 1900, ii, 63), the manner in which the 
discontinuity of temperature of a gas at a glass wall depends on 
the temperature. The gases employed were ammonia, methylamine, 
ethylamine, methyl and ethyl chlorides, methyl bromide, and 
methyl ether, which undergo considerable adsorption at a glass 
surface. 

The forms of the curves obtained for the relation between dis- 
continuity and temperature may be explained on Lazarev’s 
assumption (J. Russ. Phys. Chem. Soc., 1911, 48, 69) that the 
adsorption of the gas on the wall of the vessel influences the 
magnitude of the discontinuity. At low temperatures the gaseous 
lamina formed has a considerable effect, with the result that the 
conditions are excellent for the equalisation of temperature 
between the wall and the adjacent gas molecules ; consequently, the 
extent of the temperature discontinuity diminishes. When the 
temperature is raised the adsorbed layer becomes lessened, and the 
discontinuity more marked; at a certain temperature of the wall 
the efficiency of the gaseous layer is determined solely by the 
general number of the molecules, and the conditions are then 
analogous to those prevailing with gases, such as air, which are 
only slightly adsorbed. Indeed, the curve for the discontinuity- 
coefficient in air possesses the same general form as the upper 


portions of the curves for the gases mentioned above. 

That the variation of the discontinuity with temperature cannot 
be regarded as due exclusively to change of the coefficient of thermal 
conductivity is evident from the essentially different forms of the 
curves expressing the relations of these magnitudes to temperature. 

z. &. P. 


An Improved Method for the Determination of the Specific 
Heat and the Heat of Dilution of Liquids with Details in the 
Cases of Dilute Hydrochloric, Hydrobromic, Hydriodic, Nitric 
and Perchloric Acids, and Lithium, Sodium and Potassium 
Hydroxides. TxHroporE W. Ricuarps and ALtitan W. Rowe 
(Zeitsch. physikal. Chem., 1913, 84, 585—610. Compare A., 1905, ii, 
677; 1908, ii, 806)—The specific heats of the above-mentioned 
solutions have been determined by a modification of the method 
previously described (loc. cit.). It is shown that an uncertainty 
crept into the value of the determinations in previous experiments 
owing to undetermined temperature changes during the pouring 
of the alkali into the acid, and as the heat liberated in this reaction 
is the basis of the determination, the results were not as accurate 
as they might have been. The present experiments were carried 
out adiabatically in the usual manner, the liquid under investi- 
gation being placed in a platinum calorimeter. The acid which 
was to be neutralised was placed in a platinum vessel and sunk in 
the liquid in the calorimeter, and the alkali was contained in a 
smaller platinum vessel, which in its turn was sunk in the acid. 
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Both platinum vessels could be rotated, and so serve as stirrers. 
When the temperature of the whole system had become constant 
the vessel containing the alkali was opened at the bottom and the 
acid and alkali allowed to mix, and the heat thus generated, which 
was known exactly, used to heat up the surrounding liquid. The 
firs; experiments were carried out with water at a number of 
temperatures, and from them, assuming the specific heat of water 
had tke value unity, the temperature-coefficient of the neutralisa- 
tion of sulphuric acid by sodium hydroxide under the experimental 
conditions was —49°5 cal. per degree rise of temperature. The 
carefully prepared solutions of alkalis and acids were substituted 
for water and the specific heat determined. The results are shown 
to be correct to 0°0001. The following mean values are given 
for the temperature range 15°9—20°1°: HC1,200H,O, 0°9814; 
HC1,100H,O, 0°9634; HBr,100H,O, 0°9433; HI,100H,O, 0°9213; 
HNO,,100H,O, 0°9584; HCl0,,100H,O, 0°9466; KOH,100H,0, 
09568; NaOH,100H,O, 0°9664; NaOH,200H,O, 0°9827; and 
LiOH,100H,O, 0°9813. The molecular heats of the solutions are 
calculated, and it is shown that on dilution of HC1,100H,O to 
HC1,200H,O the added heat capacity of the gram-molecular weight 
is slightly less than the heat capacity of the added water; the same 
applies to the dilution of sodium hydroxide. From the molecular 
heats of the solutions of the type “X,100H,O it is shown that the 
value increases with increasing molecular weights for the halogen 
acids, and falls for the alkali hydroxides; perchloric acid has a 
somewhat larger value than nitric acid. J. F. S. 


Specific Heat of Solids. Hans von Jiiprner (Zettsch. Hlektrochem., 
1913, 19, 711—720).—-A mathematical paper in which an expres- 
sion is evolved, giving the relationship between specific heat and 
temperature for solid substances. The expression is applied to 
the known values for a number of substances. 


Specific Heats of Some Binary Liquid Mixtures. Apo.Fro 
Campetti (Atti R. Accad. Sci. Torino, 1913, 48, 968—977).—The binary 
mixtures of alcohol with diphenylamine, nitronaphthalene, a-naph- 
thylamine, and salol have specific heats greater than those caleu- 
lated from the law of mixtures (compare Schultze, A., 1912, ii, 
624). Diphenylamine and a-naphthylamine show a rapid change 
of specific heat in passing from the solid to the liquid state, but 
the mixtures studied do not exhibit this behaviour. In the case 
of mixtures at a temperature below the m. p. of one component, 
this component has a specific heat corresponding with that which 
it would have in the superfused, not in the solid, state. R. V. S. 


Cryoscopic Investigations of Solutions of Diethyl Ethylene 
Ether and Water. (Mlle.) V. A. Unxovskasa (J. Russ. Phys. 
Chem. Soc., 1913, 45, 1099—1108).—It was found by Makovecki 
that, with dilute solutions of diethyl ethylene ether in water, the 
lowering of the vapour pressure of the water is approximately 
twice as small as it should be according to Raoult’s law. Since 
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Trouton’s constant for this ether has the value 21°2, which is that 
given by non-associated liquids, the author has investigated the 
molecular freezing-point depressions of dilute aqueous solutions 
of diethyl ethylene ether. 

It is found that, with increasing concentration of the ether, the 
molecular depression at first diminishes, but remains constant at 
a mean value of 18°63° for depressions lying between 0°3 and 1°6°, 
The initial diminution of the molecular depression is shown to be 
due to the supercooling influence of the bath. The results of this 
and a further series of measurements with solutions of higher 
concentration show that as the mol. % of the ether increases from 
0°0506 to 15°18, the molecular depression of the freezing point 
diminishes only from 18°63 to 15°18. Hence, within the range of 
concentration investigated by the author, it seems impossible that 
the diminution of the vapour pressure of water by diethyl ethylene 
ether should be only one-half as great as that required by Raoult’s 
law. 
The molecular depressions for solutions of water in diethyl 
ethylene ether have also been investigated. On the assumption that 
the curves connecting the molecular depression with the logarithm 
of the concentration of the water give, throughout their whole 
course, a partial indication of the extent to which the water 
molecules are associated, it is seen that with increasing concentra- 
tion association proceeds at first slowly and then rapidly; if the 
concentration is raised approximately to the cryohydrate point, 
association again slackens, and the curve becomes asymptotic to 
the log.-concentration axis. The greatest observed value for the 
molecular depression of the freezing point of diethyl ethylene ether 
is 41°4, and the mean value calculated from van’t Hoff’s formula, 
39°05. Measurements of the specific heats of the liquid and solid 


ether gave the mean values 0°4203 and 0°2839 respectively. 
_ a 2 


Synthesis of Natural Fats from the Point of View of the 
Phase Rule. II. The Ternary System: Tripalmitin—Stearic 
Acid—Palmitic Acid. Rosperrt Kremann and H. Kier (Monatsh, 
1913, 34, 1291—1311. Compare A., 1912, ii, 1152).—A purely 
physical paper, forming the second of a series in which the freezing- 
point curves of systems approximating in composition to the 
mixtures of glycerides and fatty acids present in natural fats will 
be recorded and discussed. In the present paper tables and curves 
of the melting points of mixtures of the three substances men- 
tioned in the title, taken two at a time, are first given, and then 
similar data are given for ternary systems in which two of the 
components are present in constant amount, with varying propor- 
tions of the third. Tt. A. Bf. 


Connexion between Boiling Point and Molecular Weight 
of Substances. J. C. THompson (Chem. News, 1913, 108, 189—191. 
Compare A., 1912, ii, 1136).—In an attempt to find a relationship 
between the boiling point and molecular weight of organic sub- 
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stances, it has been found that the expression 7'/p%%55. M5 affords 
an approximate constant for a large number of hydrocarbons. By 
means of several examples it is shown, however, that the value of 
the function increases slightly as the proportion of double and 
triple bonds increases. An attempt is made to explain the observed 
influence of unsaturation in terms of the attractive forces acting 
between the carbon atoms. H. M. D. 


New Formule for Calculating the Vapour Pressure of 
Water Vapour. P. H. Horpaver (Zeitsch. physikal. Chem., 1913, 
84, 764. Compare A., 1912, ii, 735; this vol., ii, 556)—In a 
previous paper the author deduces the formula 

logP/p=c log ,/p8 . pd + log(1/@ + 1/®). 
In the present paper the value of the constant cin the above 
expression is given, for the conditions ®@=373° absolute, P=760, 
p the heat of evaporation, and 5 the density at the normal boiling 
point, and m=0°434294 as 
c=log(m. @*dP/P. d@) . logpé. 

If this value is inserted in the above expression, the formula then 
takes the form: 

P/p =00-0VaP. dP. p dod, 


J. F. 8. 


Vapour Pressure of Saturated Solutions. III. The 


Determination of the Vapour Pressure of Solutions of Sodium 
Chloride by the Boiling-point Method. ALEXANDER SPERANSKI 
(Zeitsch. physikal. Chem., 1913, 84, 160—188. Compare A,, 1909, 
ii, 378; 1911, ii, 1065).—A continuation of previous work, in which 
the author had shown the expression 7' log, »)/p for concentrated 
solutions between 20° and 60° is a linear function of the tempera- 
ture; ) represents the vapour pressure of the pure solvent, and 
p that of the solution at the temperature 7. The present paper 
deals with the vapour pressure of sodium chloride solutions at 
higher temperatures. This was determined in a manostat in which 
the pressure could be kept constant to 15 mm. A full description 
of the apparatus is given. It is shown that for sodium chloride 
the value of 7 log, p,/p is not a linear function of the temperature, 
but rises to a maximum at about 60° and then falls. It is shown 
that if the molecular weight of sodium chloride is calculated from 
the vapour-pressure determinations a value of 20°4 is obtained 
between 30° and 100°, which indicates that sodium chloride disso- 
cates into 2°87 ions, that is, 58°5/20°4. This seems to point to the 
formation of hydrates in the solution. J. ¥. &. 


Determination of the Vapour Pressure of Saturated 
Solutions by the Boiling-point Method. P. Paviovirscu 
(Zeitsch. physikal. Chem., 1913, 84, 169—178. Compare preceding 
abstract)—The vapour-pressure curves of saturated aqueous 
solutions of copper sulphate, potassium nitrate, potassium chlorate, 
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and sodium sulphate have been determined, using the apparatus 
designed by Speranski (/oc. cit.). It is shown that in the region 
60—100° the vapour-pressure curve does not bend toward the 
temperature axis. The Bertrand formula p=X(T—1)/T® holds 
for saturated solutions of substances which have a solubility that 
changes but little with temperature. For solutions of salts the solu- 
bility of which changes rapidly with temperature, the formula holds 
if a suitable smaller index than 50 is chosen; the formula of Dupré- 
Hertz, however, holds even better. The formula of Speranski, 
log p=alogC+6, in which C is the concentration in grams per 
100 grams of solvent, holds for solutions of copper sulphate and 
sodium sulphate, but not for potassium chlorate and nitrate. The 
value of Tlog,/p increases in a linear manner with the tem- 
perature for copper sulphate solutions; with sodium sulphate it 
increases in a less rapid manner; and with potassium chlorate and 
nitrate in a more rapid manner. The vapour-pressure curves of 
solutions of copper sulphate, sodium sulphate, and _ potassium 
chlorate are practically coincident, whilst that of potassium nitrate 
lies considerably beneath them. J. F. §. 


Higher Valencies in Oxygenated Organic Compounds, I. 
Oxonium Compounds of Aliphatic Alcohols. Vuapimir V. 
TscHELINCEV (J. Russ. Phys. Chem. Soc, 1913, 45, 844—864).—The 
author has measured the heat effects accompanying the formation 
of complexes of the three types PrOMgI,R-OH, PrOMgI,2R-0H, 
and PrOMglI,3R°OH, R representing methyl, ethyl, propyl, iso- 
propyl, butyl, isobutyl, sec-butyl, tert.-butyl, isoamyl, amy] 
(amylene hydrate), heptyl, or octyl. 

The amounts of heat developed during the combination of 
successive molecules of the alcohol show that the formation of 
complex depends on the length and structure of the carbon-atom 
chain of the alcohol radicle and on the position of the hydroxyl 
group. Union of 1 mol. of ethyl alcohol corresponds with a slightly 
larger development of heat than that of 1 mol. of methyl alcohol, 
but, in general, for primary, secondary, and tertiary alcohols, the 
heat effect diminishes in passing from methyl to ethyl to propyl; 
the diminution is then arrested, and the heat effect remains virtually 
constant as far as the octyl group. 

The influence of the methyl group gradually weakens as its 
distance from the hydroxyl group increases. Thus, although the 
heat effects are greater for isobutyl than for n-butyl alcohol, with 
the amyl alcohols no such differences are observable. 

The heat effects for secondary alcohols are sometimes greater and 
sometimes less than for primary alcohols. For tertiary alcohols 
the effects are generally less than for the primary or secondary 
alcohols; with tert..amyl alcohols the higher valency of the oxygen 
is so weak that they give with the magnesium alkyl complexes only 
compounds containing 1 mol. of the alcohol. 

These results may be compared with those of Ostwald’s investi- 
gations of the dissociation constants of organic acids and of 
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Menschutkin’s measurements of the velocities of esterification of 
organic acids (compare also Michael, A., 1909, ii, 219). TT. H. P. 


Higher Valencies in Oxygenated Organic Compounds. 
II. Oxonium Compounds of Phenols. Vuapimir V. TscHELINCEV 
(J. Russ. Phys. Chem. Soc., 1913, 45, 864—880).—Similar measure- 
ments have been made to those previously described (see preceding 
abstract), using, in place of the monohydric alcohols, phenol, o-, m-, 
and peresols, thymol, carvacrol, o-, m-, and p-chlorophenols, 
pbromophenol, s-trichloro- and tribromo-phenols, and a- and 
B-naphthols. 

The results show that the position of the substituent in the 
benzene nucleus and, to a less degree, its character, exert a sub- 
stantial influence on the manifestation of increased valency by 
the oxygen of a hydroxyl group united to an aromatic ring. 

Substitution by an alkyl radicle in the ortho-position of phenol 
lowers the heat-effect of combination of the first complex molecule, 
and, in the case of o-cresol, the development of heat by the reactions, 
PrOMgI,C,H,Me-OH+C,H,Me?OH and PrOMgI,2C,H,Me-OH + 
C;H,Me°OH, is zero. When the substitution takes place in the 
meta-position, very slight lowering is produced in the heat-effect 
for each molecule of the phenol added. With para-substitution, the 
heat-effect is raised, lowered, and almost unchanged respectively 
for the first, second, and third molecule combined. With more 
complicated substitution, as in thymol or carvacrol, the heat-effects 
are intermediate to those of o- and m-cresols. ° 

When an acid radicle, such as chlorine, is introduced into the 
ortho-position in phenol, the amounts of heat developed on com- 
bination of the first and second mulecules with the magnesium 
complex are considerably diminished, and union with a third 
molecule does not take place. But if the acid substituent enters 
in the meta- or para-position, marked increases are observed in 
the heat-effects accompanying combination of the first two molecules, 
and the heat-effects due to the third molecule are virtually 
unchanged and slightly raised with m- and pchlorophenols respec- 
tively. Replacement of the chlorine in pchlorophenol by bromine 
produces but slight changes in the amounts of heat developed. 
Analogous results are obtained with two acid radicles in the two 
ortho-positions of phenol, either alone or with a third acid radicle 
in the para-position. 

With the naphthols, the thermal changes are quite small in 
comparison with those obtained with phenol. Further, the higher 
valency of oxygen is, in general, manifested in weaker degree 
In aromatic compounds than in the corresponding aliphatic 
compounds. 

An alcohol, such as ethyl alcohol, which forms complexes with 
development of considerable quantities of heat, displaces phenol 
from its complexes almost completely. 

Parallelism exists between the heats of formation of these com- 
plexes and the velocities of esterification, both with aliphatic 
alcohols and with phenolas. T. LP. 
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Exact Vapour Density Determinations of Some Liquid 
Organic Substances. A.rrep Scuuuze (Physikal. Zeitsch. 1913 
14, 922—926).—.A modified Dumas method for the determination 
of vapour densities is described. The apparatus usually employed 
is modified by having a small bulb of about 5 c.c. capacity blown 
on to the bottom of the Dumas bulb. It is connected by means 
of a short capillary tube. In making a determination, the small 
bulb and about one-third of the large bulb are filled with the 
liquid under investigation. The whole is then placed in a 
thermostat until the last trace of liquid has disappeared, when 
it is sealed in the usual way. The apparatus is then removed 
from the thermostat and the small bulb dipped into liquid air, 
when the whole of the vapour is condensed in it. When this has 
happened, the small bulb is removed from the the larger by 
melting the capillary. The small bulb, on weighing, gives the 
weight of the vapour, and on filling the large bulb with water, the 
volume of the vapour is easily obtained. From determinations 
with a number of substances the author shows that the results 
obtained reach an accuracy of 99°7%. It is shown incidentally 
that carbon disulphide and nitrobenzene are associated to a small 
extent in the vaporous condition. J. F. S. 


Compressibilities of Dilute Solutions of Certain Inorganic 
Salts. Wirtiam Watson (Proc. Roy. Soc. Edin., 1913, 33, 
282—291. Compare A., 1911, ii, 793)—The compressibility of 
solutions of sodium carbonate, sodium hydroxide, potassium 
hydroxide, magnesium sulphate, and zinc sulphate have been deter- 
mined in dilute solutions up to a pressure of 1000 atmospheres. 
The values of AK/C have been compared with those obtained by 
Tammann from the thermal! expansion, where it is shown that there 
is a good agreement between the two. It is shown that a small 
molecular volume or a large contraction on solution is associated 
with a small compressibility of the solution. J. FS. 


The So-called Laws of Tate. Turopor LounsteIn (Zeitsch. 
physikal. Chem., 1913, 84, 410—418).—Polemical against Morgan’s 
work on the weight of a falling drop, and the laws of Tate (A., 
1911, ii, 372, 384, 584, 699, 857, 1064); see also Lohnstein (A., 
1909, ii, 25). J. F. §. 


The Weight of a Falling Drop and the Laws of Tate. 
XII. The Drop Weights of Certain Organic Liquids and 
the Surface Tensions and Capillary Constants Calculated 
from them. J. Livineston R. Morgan and Epwarp C. SToNE 
(J. Amer. Chem. Soc., 1913, 35, 1505—1523).—The drop weights, and 
hence the surface tensions and capillary constants, at various tem- 
peratures of the following organic liquids have been determined: 
methyl propyl ketone, paracetaldehyde, ethyl nitrate, nitromethane, 
butyl alcohol, isobutyl alcohol, allyl alcohol, formic, propionic, 
butyric, isobutyric, and isovaleric acids, o-toluidine, p-toluidine, 
formamide, dimethylnitrosamine, acetophenone, benzophenone, 
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ethyl propyl ether, acetal, furfuraldehyde, and anethole. Of these, 
only acetal, ethyl propyl ether, and o-toluidine were found to be 
non-associated. 

In some cases the calculated critical temperature increased with 
the temperature of observation, the meaning of which is not 
obvious. 

Benzophenone was investigated at temperatures as much as 39° 
below its melting point, but no abnormalities were observed in the 
supercooled liquid. 

Ortho-compounds have a higher surface tension than para- 
compounds. a 


The Constants a and b of the van der Waals’ Equation. 
Paut Fucus (Zeitsch. physikal. Chem., 1913, 84, 755—758. Compare 
Bose, A., 1909, ii, 989).—Bose (loc. cit.) puts forward the hypothesis 
that the attraction between molecules of equal mass will be greater 
the more complex the molecules. It is shown that this is not the 
case; for example, the a value for methane is 1°88, whereas that 
of ammonia is 4°10. It is also shown that in a series of gases 
containing an equal number of molecules the a value decreases 
with increasing molecular weight, whereas according to the Bose 
theory it ought to increase. The conclusion is drawn from the 
discussion of the values that the constant a of the van der Waals’ 
equation is not to be represented only by the force of the attraction 
between the molecules, that it is not absolutely constant, and that 
it is influenced by other conditions. J. F. 8. 


Total Surface Energy and Chemical Constitution. G. M. 
Bennett and Atec Duncan MitcuHe tu (Zeitsch. physikal. Chem., 1913, 
84, 475—497).—A theoretical paper, in which it is shown that the 
total molecular surface energy in normal liquids is independent of 
the temperature, and that (y—t.dy/dt)(Mv)?/*=K. This ex- 
pression is shown to be an atomic function, K=3(a). In associated 
liquids the value of K increases, but (y—t.dy/dt)(Mav)*/§=K' 
should be constant, where z is the association factor of the liquid, 
and from this the value of K’ can be calculated by the formula 
w= (K'/ K)3/2, J. F.S. 


Viscosity and Surface Tension of Suspensions and Solutions 
of Muscular Proteins Under the Influence of Acids and 
Alkalis. Fruirpo Borrazzi and E. D’Acostino (Atti R. Accad. Lincet, 
1913, [v], 22, ii, 183—192).—The experiments relate to the product 
myosin (compare Bottazzi and Quagliariello, this vol., i, 1132), 
which yields with water a suspension which gradually passes into 
a solution when treated with acid or alkali. When potassium 
hydroxide is added, the viscosity rises in course of time to a 
maximum, and then decreases again. When a given suspension is 
treated with increasing amounts of potassium hydroxide or hydro- 
chloric acid, the viscosity first attains to a maximum, and then 
diminishes. Lactic acid gives a similar result, but the maximum 
was not reached in the experiments quoted. If the viscosity of the 
suspension has already been augmented by the addition of lactic 
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acid, further addition of sodium chloride produces a considerable 
diminution in the viscosity of the liquid. The surface tension of 
the myosin suspension differs little from that of water, but the 
addition of acid or alkali causes a diminution of the surface tension 
of the solution. A solution of myoprotein (oc. cit.) has a low surface 
tension which is not much influenced by the addition of potassium 
hydroxide. but is diminished by addition of hydrochloric acid, 
protein being simultaneously precipitated. R. V. S. 


Internal Friction of Liquids. Atexiuvs J. Barscninski (Ann. 
Soc. d’ Encour, Sci. Huap., Suppl. 3, 1913, Reprint, 1—68).—Since with 
gases the internal friction is conditioned principally by the trans- 
ference of motion as a result of molecular impacts, whilst in the 
case of liquids it is due to the action of molecular forces, the 
viscosity of liquids must differ essentially from that of gases. 
Unsuccessful attempts have been made by various investigators to 
express analytically the dependence of the viscosity of liquids on 
the temperature, and it would seem probable that such viscosity 
can be expressed more simply as a function of the specific volume. 
With the single exception of water, the viscosity is a diminishing 
function of the specific volume, and the author deduces the 
expression 7=c/(v—w), where v represents the specific volume, and 
ec and w are constants characteristic of any particular liquid. 
Hence the curves connecting the fluidity, 1/7, and the specific 
volume should be rectilinear. Such curves have been constructed 
for a series of eighty-seven substances investigated by Thorpe and 
Rodger (Phil. Trans., 1894, 185, A, 574), for mercury and carbon 
dioxide; also for ether, ethyl acetate, and benzene at temperatures 
higher than the ordinary boiling points. 

It is found that the law »=c/(v—w) holds for all non-associated 
liquids over wide limits of variation of the co-ordinates; with ethyl 
acetate, for example, over a temperature-interval exceeding 180°. 
This law is not. obeyed by associated liquids, but in the case of 
very dense gases it seems to be applicable to the same extent as 
with liquids. With sixty-six of the liquids the values of ¢ and o 
have been calculated, and the values of 7 then obtained from the 
above formula compared with the observed values; the differences 
are mostly very small, and only in rare cases exceed 1%. 

That the law holds also when 7 and v undergo alteration as a 
result of change of pressure is shown for carbon dioxide, ether, and 
benzene.. From the formula y=c/(v—w) is derived w/v,+8/a=1, 
where v, is the specific volume of the liquid at a pressure 0 
one atmosphere, 8 is the, coefficient of compressibility, and 
a=1/n.dn/dp. 

The constant w may be defined as the specific volume correspond- 
ing with infinitely great viscosity of the liquid. It is hence termed 
the “limiting volume,” and v—w the “free volume.” The value 
of w is found to be intermediate to those of the liquid and solid 
at the solidifying temperature. The constant c may be regarded 
as the value of the viscosity coefficient for a free volume of 1. 

When the free volume is relatively very smali, marked divergence 
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from the law n=c(v—w) appear, so that the law loses in accuracy 
when the molecules approach one another too closely. 

For all substances which obey the law, the limiting volume, a, 
equals approximately 0°307 times the critical volume, and is very 
nearly the parameter b of van der Waals’ equation. 

The molecular limiting volume, Mw, is additive in character. 
The increments, ¢, of this magnitude have been calculated for the 
separate elements in a compound and, in fifty-three out of sixty-six 
cases, the observed values of Mw and those calculated from the 
increments differ by less than 2%. 

Consideration of the dependency of the constant ¢ on the critical 
constants or on the parameters of van der Waals’ equation leads 
to the conclusion that ¢ is proportional to the square.root of the 
specific molecular attraction, a. The relation between the author’s 


law and the viscosity formule of other authors is discussed. 
7. we. 


Internal Pressure of Liquids. Atspert P. Matuews (J. Physical 
Chem., 1913, 17, 603—628, Compare this vol., ii, 300, 494),— 
A number of methods are described which have been employed in 
the computation of the internal pressure of liquids. In these 
methods the value of “a” of the van der Waals’ equation is derived 
respectively: (1) from the surface tension, on the assumption that 
the thickness of the surface layer is 7',/(7,—T7)*/° molecular 
diameters; (2) from Eodtvés’s law by a modification of Young’s 
method ; (3) from van der Waals’ equation as applied to the critical 
temperature, the assumption being made that 6,=2V,./S, where S 
is the critical coefficient, and is given by S=RT,/V,.P.; (4) from 
the internal heat of vaporisation at temperatures in the neighbour- 
hood of the critical temperature; and (5) from the molecular 
weight J/ and the number of valencies V by means of the formula 
a=1'259 x 101. (MN)2/3 (compare previous papers, loc. cit.). 

All five methods give practically the same results, but the values 
are uniformly higher than those obtained previously, with the 
exception of Lewis’s values calculated from the latent heat of 
expansion. The data for pentane and ethyl ether are also found 
to afford values for the internal pressure, which remain constant 
over a wide range of temperature. This seems to show that in the 
absence of association, the molecular cohesion is independent of 
, the temperature. H. M. D. 


Pressure of Flow and Hardness of Plastic Substances. 
Nixorar S. Kurnakov and Sereer F. Scuemrscuusunt (J. Russ. Phys. 
Chem. Soc. 1913, 45, 1004—1076).—The authors first give a 
summary of previous work on the hardness and pressure of flow 
of plastic substances, which behave like liquids of high internal 
friction under slow deformation, and like elastic, brittle solids 
under rapid deformation. They have devised a special apparatus 
for measuring the pressure of flow for such substances, and have 
applied it to the investigation of a large number of them. 

Under constant conditions, the curves representing the pressures 
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on the piston of the vessel from which flow takes place as ordinates 
and the times as abscisse are of four principal types: (1) After 
an initial period of increase, the pressure reaches a limit, and 
then remains constant as the flow continues. (2) The pressure first 
increases, then diminishes, and finally remains constant; in a 
particular form of this type, the initial increase is followed b 
continuous increase during the period (0°5—6 hours) of the 
observation. (3) The rising curve exhibits a bend corresponding 
with the initial pressure of flow; the establishment of flow lies 
outside the limits of pressure measured by the apparatus. Such 
diagrams are obtained with metals. (4) With this type, charac- 
teristic of substances brittle under the experimental conditions, 
the curve first rises rapidly, and then assumes a sharp zigzag form, 
indicating sudden rises and falls in the pressure within the vessel. 
A diagram of this kind is given by the double compound of silver 
chloride and thiocarbamide, AgCl,2CS(NH,).. Many intermediate 
forms of diagram exist to these four types. 

At constant temperature the pressure of flow for all types of 
diagram increases with the velocity of deformation. The latter 
increases more slowly than the pressure. 

The phenomenon of relaxation or diminution of the pressure 
while the flow remains constant (see type 2, above) is considered 
analytically, and it is shown that investigation of the diagram of 
flow affords a general mechanical method for measuring the time 
of relaxation, which is a fundamental magnitude in establishing 
the different conditions of solids. The time of relaxation, 7, is, 
indeed, a measure of the brittleness, whilst its reciprocal, 1/7=h, 
represents the characteristic of plasticity. With constant rate of 
flow, the pressure of flow is proportional to the coefficient of 
viscosity. 

Results are given of the investigation of the flow of a large 
number of elements, salts, and organic compounds, some of the 
conclusions drawn from these being as follows. In general, the 
accumulation of oxygen in a molecule, for example, by the con- 
version of potassium iodide into iodate or of potassium or silver 
nitrite into nitrate, increases the pressure of flow and favours 
brittleness. Among organic compounds, marked plasticity and low 
pressures of flow are observed with derivatives of the terpene group, 
for instance, camphene, camphor, pinene hydrochloride, borneol, 
and menthol. 

The data obtained with binary systems show that: (1) The 
formation of solid solutions and isumorphous mixtures is accom- 
panied by increase in the hardness and pressure of flow. (2) The 
variation of the hardness of a continuous series of solid solutions 
is expressed by a continuous curve exhibiting a maximum. (3) 
The hardness of systems formed by the mechanical superposition 
of the components is a linear function of the composition. (4) The 
formation of solid solutions of plastic substances is accompanied 
by increase in the temperature-coefficient of hardness (or viscosity). 
(5) For metallic alloys, the diagrams of hardness and its tem- 
perature-coefficient in relation to the composition possess the 
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inverse or antibatic (compare Luther, Zeitsch. Elektrochem., 1906, 
12, 97) forms of those of the corresponding diagrams of electrical 
conductivity and of the temperature-coefficient of electrical 
resistance. 

It is shown that the hardness number and the pressure of flow 
may serve as characteristics of the purity of metals. Increase of 
the hardness and of the viscosity coefficient of solid solutions 
possessing maximum hardness is not merely dependent on increase 
of the molulus of elasticity # in the equation, 7=HT, but is also 
related to increase in the time of relaxation 7. This conclusion is 
confirmed by the results obtained with an extensive series of solid 
solutions of copper and iron (brass, bronze, steel, etc.) of wide 
industrial application. Thus, tempered steel, distinguished by its 
great hardness, possesses a lower modulus of elasticity than soft 
iron. Since the time of relaxation may be taken as a measure 
of brittleness, it follows that increase in the hardness of solid 
solutions due to increased time of relaxation should be accompanied 
by increased brittleness. Such a conclusion receives complete 
experimental confirmation. Of great technical interest are metallic 
solid solutions, the increased hardness of which is conditioned chiefly 
by increase in the modulus of elasticity; such substances, which 
should be hard without greatly augmented brittleness, are to be 
investigated later. 

In many cases in which the formation of definite chemical com- 
pounds is accompanied by loss of internal energy from the reacting 
substances, increase in the hardness occurs, in some instances to 
that of the hardest component. Contrary to what is observed 
with solid solutions, the increased hardness and pressure of flow 
with definite compounds formed with considerable development of 
heat depends on simultaneous increase of the times of relaxation 
and of the moduli of elasticity of the components. Comparison of 
the moduli of elasticity serves as a new means of distinguishing 
solid solutions from chemical compounds, since, with a substance 
of the former class, the modulus of elasticity is either equal to or 


less than the arithmetic mean of those of the components. 
ee 


Variation of the Resilience of Some Industrial Alloys of 
Copper as a Function of the Temperature. Lon GuILLET 
and Victor BERNARD (Compt. rend., 1913, 15'7, 548—550. Compare 
this vol., ii, 710)—A study of the variation in resilience with 
temperature of some seven bronzes containing from 3°5 to 20% of 
tin and varying proportions of lead and zinc, four brasses, and one 
aluminium bronze. The results are expressed by curves giving the 
breaking strain in kilograms/sq. cm., and show that lead acts 
unfavourably as regards resilience. The aluminium bronze shows 
rapid decrease in resilience with rise in temperature. W. G. 


Weight Relations Occurring when Liquids are Imbibed 
by Absorbent Paper. I. P. Krais (Zeitsch. angew. Chem., 1913, 
26, 598—600).—Strips of dry filter paper were arranged so that 
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the bottom part was immersed in a given liquid. After a given 
time sections of the filter paper above the surface of the liquid 
were cut out, and the amount of liquid absorbed by them was 
determined by weighing. It was found that the amount of liquid 
absorbed diminished as the height above the surface of the liquid 
increased. 

The experiments are only preliminary, since great difficulties have 
been experienced in obtaining filter paper uniform in quality, and 
in determining the exact conditions under which comparative 
experiments can be made. > 2. 


Dissociation of Mercuric Oxide. Guy B. Taytor and Grorcz 
A. Huuert (J. Physical Chem., 1913, 1'7, 565—591).—The dissociation 
pressure of mercuric oxide has been measured at temperatures 
between 360° and 480° by static and dynamic methods. The rate 
of decomposition of the oxide is very slow, but the equilibrium 
pressures can be attained in presence of suitable catalysts. The 
decomposition is accelerated by finely divided platinum, ferric 
oxide, manganese dioxide, and cadmium oxide, whilst aluminium 
and stannic oxides are without effect. The total dissociation 
pressure amounts to 90 mm. at 360°, 141 mm. at 380°, 231 mm. at 
400°, 387 mm. at 420°, 642 mm. at 440°, 1017 mm. at 460°, and 
1581 mm. at 480°. From these numbers the heat of dissociation of 
the oxide is calculated to be 76,400 cal., which is in good agreement 
with the calorimetric data. 

From the variation of the dissociation pressure with the tem- 
perature it is shown that mercuric oxide is stable in the air at 
the ordinary temperature in presence of mercury, and that this 
is the case even under greatly reduced partial pressure of oxygen. 
The data show further that mercury may oxidise under ordinary 
atmospheric conditions; the rate is very small, but may be greatly 
accelerated by catalysts. 

Measurements have also been made with the yellow oxide, and 
these show that the dissociation pressure curve is identical with 
that of the red oxide, indicating that these do not represent different 
modifications of the oxide. H. M. D. 


Examination of Dolezalek’s Gas Solubility Theory with 
Radium Emanation. Ricnarp Swinne (Zeitsch. physikal. Chem., 
1913, 84, 348—352).—The Dolezalek theory of gaseous solubility 
(A., 1910, ii, 184) has been examined for several liquids with 
radium emanation. It is shown that for normal liquids the theory 
holds approximately. With strongly associated liquids a great 
divergence is observed between the molecular weights thus deduced 
and that obtained by the more usual methods. J. F. 8. 


Solubility Differences on Crystal Surfaces. Hans KuEssnrer 
(Zettsch. physikal. Chem., 1913, 84, 313—320).—A theoretical paper 
in which the solubility and surface tension on crystal faces are 
considered. The conditions which must be fulfilled for equilibrium 
with a crystal possessing both cubic and octahedral faces are 
mathematically deduced. J. F. 8. 
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Liquid Crystals of Ammonium Oleate. Ortro Lenmann 
(Zeitsch. Kryst. Min., 1913, 52,592—601).—A reply to Mlodziejovski 
(this vol., ii, 306). L. J. 8. 


New Theory of Allotropy. Anpreas Smits (Zettsch. physikal. 
Chem., 1913, 84, 250—256)—Polemical, an answer to Tammann’s 
criticism (this vol., ii, 193, 679) of the author’s previous papers 
on the theory of allotropy (A., 1910, ii, 195, 400; this vol., ii, 393). 

J. F. 8. 


A New Theory of Allotropy. II. Gustav Tammann (Zeitsch, 
physikal. Chem., 1913, 84, 753—754).—Polemical. A reply to 
Smit’s answer (preceding abstract) to the author’s previous criticism 
(this vol., ii, 679). J. F. S. 


Ostwald’s Law of Transition by Steps in the Light of the 
Theory of Allotropy. Anprgas Smits (Zetisch. physikal. Chem., 1913, 
84, 385—409. Compare Ostwald, A., 1897, ii, 308).—The author shows 
that the theory of allotropy (A., 1910, ii, 400) leads to the following 
conclusions: (1) On suddenly cooling the vapour of a_ stable 
modification of a substance, separation takes place of a liquid or 
of that solid form which corresponds most nearly in its composition 
with the vapour. (2) Sudden precipitation of an allotropic sub- 
stance from a solution gives rise to that form which corresponds 
with the equilibrium conditions of the solution. If this equilibrium 
lies strongly to the side of the pseudo-component which prevails in 
the metastable modification, then the precipitated solid substance 
will be transformed into the metastable modification. A new 
hypothesis is put forward to cover the phenomena which occur 
during slow operations, namely, that every phase is operative in 
part in the formation of a new phase. The theory of allotropy 
coupled with the new hypothesis leads to the following conclusions: 
(1) When the composition of the different modifications of a 
substance are widely dissimilar, then that modification which has 
a composition most nearly like that of the liquid phase will separate 
from the supercooled system. The same applies to the separation 
of new phases from the vapour phase. (2) In those cases where the 
various modifications have similar compositions irregularities are 
likely to occur. (3) The spontaneous crystallisation of the stable 
or metastable form of a substance from a supersaturated solution 


depends entirely on the internal equilibrium of the solution. 
J. F. 8. 


Relationship of Unstable Forms to Stable Forms. 
Hermann Lautz (Zeitsch. physikal. Chem., 1913, 84, 611—641).—The 
relationships between the stable and unstable forms of a number 
of substances are studied. Resorcinol is shown to exist in two 
stable and two unstable forms. At 70°8° the stable form IT passes 
ito the stable form I. These have specific volumes at 20°: 
I, 0774; IT, 0°787. The linear crystallisation velocity of the two 
stable forms is determined and shown to be about the same as 
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that of the unstable form III: 0°8 mm.—1°‘0 mm. per minute. The 
two crystalline forms and the amorphous form are examined, and 
the linear crystallisation velocity is determined for the pure 
substances and for mixtures of these substances and phthalide, 
Similar velocity determinations are carried out for the two forms 
of phthalide with addition of triphenylguanidine. Experiments are 
described on the transition of the stable form of tristearin into 
the unstable form, as well as on the crystallisation velocity. The 
relationships between the unstable forms of the following binary 
mixtures are studied: Acetamide—triphenylguanidine, acetamide- 
phthalide, triphenylguanidine-triphenylmethane, and_triphenyl- 
guanidine-phthalide. J. F. S. 


Method for the Determination of the Size of Colloidal 
Particles.. A. V. Dumansui (Rolloid. Zettsch., 1913, 13, 222—223), 
—A correction. The formula of Einstein, which was employed by 
the author in computing the density of colloidal particles (this vol., 
ii, 194) has now been replaced by Einstein’s more exact formula, 
and corrected numbers representing the density of the colloidal 
particles of arsenious sulphide are recorded. H. M. D. 


Precipitation of Colloids. III. Kart Spiro (Biochem. Zeitsch., 
1913, 56, 11—16).—The H’* concentration of mixtures of solutions of 
various salts with egg-white solutions was determined colori- 
metrically and electrometrically. The H° of such mixtures was 
calculated on the assumptions that the product (H) .(OH)=con- 
stant=X,, and that in mixtures of solutions containing only 
completely dissociated electrolytes, the difference between the sum 
of the total H and total (OH) ions does not change. The numbers 
experimentally found differed from the calculated numbers. In 
the majority of cases, the numbers found for py approximated 
more to the py, of the protein solution. In the case of acetates and 


fluorides, the p, numbers found approximated more to those of the 
salts. S. B. 8. 


A Neutral Oil Emulsion as a Model of a Suspension 
Colloid. Rrpspave Exuis (7rans. Faraday Soc., 1913, 9, 14—25).— 
The effect of acids and alkalis on the interface potential of an oil 
emulsion (A., 1912, ii, 13) has been determined. A _ strong 
maximum is found in neutral or faintly alkaline solutions. These 
emulsions have the advantage over other colloids of not under- 
going coagulation. The effect on stability has been determined 
approximately by experiments with a simplified form of nephelo- 
meter. Maximum stability is found in a V/1000-alkali solution. 
The surface tension of the oil is very little affected by acids or 
alkalis. The concentrations of salts with ter-, bi-, and uni-valent 
cations required to neutralise the charge on the globules are in 
geometrical ratio. The results are in accordance with the hypothesis 
of an electrical double layer around the particles. With colloidal 
ferric hydroxide, the oil globules first become coated with a solid 
or semi-solid layer, which prevents coalescence of the globules, and 
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then coagulation occurs by the adhesion of the hydroxide pre- 


cipitate. These phenomena have been observed microscopically. 
C. H. D. 


New Experiments on Colloids. T. A. Cowarp (7rans. Faraday 
Soc., 1913, 9, 142—154).—Experiments with a solution of casein, 
pepsin and hydrochloric acid show that the enzyme is greatly 
checked, without being destroyed, by dilution. Further experi- 
ments with hydrosols of gold, gamboge, mastic and arsenious 
sulphide show that the number of submicrons per unit volume may 
even be reduced when the concentration of the hydrosol is 
increased. Both negative and positive sols show at one stage of 
dilution a departure from the usual course of increasing sub- 
microns with increasing dilution. This stage is assumed to be 
that of electrical neutrality. 

Cataphoretic measurements show an increase of submicrons with 
increased acidity of the dispersion medium; at the same time the 
velocity of the submicrons increases to a maximum. The charge 
is not reversed in sign at the acid coagulation point. OC. H. D. 


The Condition Diagram of Water. Gustav ‘TAMMANN 
(Zeitsch. physikal. Chem., 1913, 84, 257—292).—The author constructs 
a diagram of condition for water from the results of his previous 
experiments (A., 1910, ii, 495), which are compared with those of 
Bridgman (this vol., ii, 39), The transformations of the various 
forms of ice into one another are discussed, and the general rela- 
tionships under pressures of 2000—2500 kilos. From a study of 
the ¢ surface, it is shown that four forms of ice of group I, one 
form of group II, and two forms of group III exist. J. , 


Relationship of the Volume Surface and Polymorphism of 
Water. Gustav TammMann (Zettsch. physikal. Chem., 1913, 84, 
293-313. Compare preceding abstract).—The determinations of 
Amagat on the volume surface of water appeared to show that 
above pressures of 3000 kilos., water would behave as a normal 
liquid. The researches of Bridgman have shown, however, that as 
the pressure is increased to 20,000 kilos., the abnormalities increase, 
and that consequently the view deduced from Amagat’s work is 
incorrect. The present paper is a mathematical examination into 
the connexion between the abnormalities of the volume surface 
and the polymorphism of water. It is shown that evidence is 
obtainable of six molecular groupings on the volume surface, and 
that five modifications of ice are known. The sixth molecular 
grouping can only crystallise under very high pressure and at 
relatively high temperature. J. F. S. 


The Change S,,, —> S,,... HugoR. Kruyt(Zeitsch. physikal. Chem., 
1913, 84, 498—500).—Polemical. An answer to Nernst’s criticism 
(this vol., ii, 668) of the author’s paper (this vol., ii, 132). 

J. F. S. 
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Equilibria in the System MgCl,-NH,-H,O. D. E. Dronisizy 
(J. Russ. Phys. Chem. Soc., 1913, 45, 905—912).—Loven’s investiga- 
tions (A., 1896, ii, 413) showed that, in systems containing a 
magnesium salt, ammonia, and water, no double or complex 
magnesium salt is formed, and that the concentrations of the 
reacting molecules are subject to the law of mass action. When 
ammonia acts on a magnesium salt, the magnesium hydroxide 
formed is not wholly precipitated, but remains partly in solution, 
the dissociated portion being in equilibrium with the non- 
dissociated. Loven’s data refer to the region of increasing pre- 
cipitate, and the author has now investigated the equilibria also 
in the region of diminishing precipitate. 

The results show that, in the region of increasing precipitate, 
gradual increase in the concentration of the ammonia is accom- 
panied by gradual increase of the ammonia-content of the liquid 
phase, whilst the quantity of magnesium constantly diminishes. 
In the region of diminishing precipitate, similar results are obtained 
with the exception that the concentration of the magnesium in 
the liquid phase shows continuous increase; when, however, the 
ammonia reaches a certain concentration, the magnesium- and 
ammonia-contents of the liquid phase undergo, firstly, a sudden 
increase, and then a decrease. This behaviour seems to be due to 
the separation of a product of variable composition (compare 
Kurilov, A., 1906, ii, 349). 7. me. F. 


Equilibria in Systems Composed of Copper Nitrate, 
Ammonia and Water. Nixoraus V. Srasevitscn (J. Russ. Phys. 
Chem. Soc., 1913, 45, 912—930).—In the region of increasing pre- 
cipitate, the composition of the precipitate formed by this system 
varies with the concentration from 2°79Cu(OH),,Cu(NO,), to 
2°97Cu(OH),,Cu(NO,).. The divergence of these compositions from 
3Cu(OH),,Cu(NO;), or Cu(OH),,Cu(OH)NO, may be due to 
experimental error, so that the composition may correspond with 
that of the zinc compounds obtained under similar conditions (A., 
1911, ii, 476). This solid phase must be classed with products of 
combination of the first group (compare Kurilov, A., 1911, ii, 873). 
As regards the liquid phase, the concentration of the NH,-ions 
here increases parallel with that of the ammonia added, the latter 
being almost completely converted into ammonium nitrate; the 
copper nitrate, being a salt of a weak base, undergoes hydrolysis, 
and leads to the formation of the product of combination mentioned 
above. 

In the region of diminishing precipitate, the composition of the 
solid phase is characterised by the following values for the 
coefficient of the cupric hydroxide: 2°88, 2°89, 9°38, 114°63, 219°82, 
90°33, 49°55, 31°20, 44°42, 41°24. The liquid phase is characterised 
by a rapid rise in the free ammonia, as was found with salts of 
‘zine (loc. cit.), but the same is not the case with the nitric acid 
and the ammonia. 

The phenomena in the region of discontinuity were found to 
depend on the concentration, temperature, and time. In the solid 
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hase blackening occurs, just as was observed by van Bemmelen 
(“Die Absorption,” 180) in his experiments with cupric hydroxide 
obtained from copper sulphate and alkali hydroxide. 

Investigations were also made of the electrical resistance and 
electromotive force of the systems, which were likewise submitted to 
ultra-microscopical examination. oe 


The Nature of the Process which Occurs in the Partition 
of a Substance between Two Solvents. GxrorcG von GEoRGIEVICS 
(Zeitsch. physikal. Chem., 1913, 84, 353—364).—The partition co- 
eficient law and the Boedecker modification of it are theoretically 
considered. It is shown that whilst the z value less than unity 
in the Boedecker formula can be explained by a dissociation of 
associated molecules, it is impossible to find an explanation for 
those cases in which z is greater than unity. The author shows 
that if the partition of a substance between two solvents is strictly 
dependent on the molecular size of the dissolved substance, then 
the « value of the partition formula must run parallel with the 
association factor for the freezing-point determinations. This is 
shown in the case of formic acid and butyric acid in water and 
benzene not to be in accordance with fact. Consequently the 
conclusion is drawn that the partition law cannot be applied to 
all solutions any more than it can to the partition of a substance 
between a liquid and a solid. It is shown that there is no real 
difference between the two processes, and consequently some cases 


of abnormal partition must be explainable on the assumption that 
an adsorption in addition to a solution has taken place. The 
similarity between adsorption by solid substances and cases of 
abnormal partition is pointed out, and possible results which may 
accrue should a liquid absorption in these cases be investigated. 


J. F. S. 


The Combustion of Gaseous Mixtures and the Ignition 
Temperatures. J. TarraneL and Le Fiocn (Compt. rend., 1913, 
157, 469—471. Compare this vol., ii, 574).—A study of the 
ignition temperatures of several gases, namely, methane, hydrogen, 
carbon monoxide, acetylene, ethylene, pentane, and finely divided 
oil, in varying proportions with air. The mixture is suddenly 
introduced into a vessel the walls of which are at a definite tem- 
perature, and the time of ignition recorded by a manometer. The 
effect of varying the size of the vessel is also given. The ignition 
temperature is a relative value depending on the conditions of 
ignition. The retardation of ignition (compare loc. cit.) is a 
general property, and not particular to methane. W. G. 


Réle of the Solvent in Chemical Kinetics. II. Hans von 
Hatpan (Zeitsch. phusikal. Chem., 1913, 84, 129—159. Compare 
A., 1909, ii, 722).—The solubility of p-nitrobenzyl chloride has been 
determined in twenty-six solvents, and the following gram-molecular 
concentrations per litre found: methyl alcohol, 0°39; ethyl alcohol, 
0°31; propyl alcohol, 0°25; amyl alcohol, 0°20; butyl alcohol, 1°12; 
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acetic acid, 0°97; acetone, 3°02; acetophenone, 2°54; paracetalde 
hyde, 1°23; ether, 0°85; acetonitrile, 2°87; nitromethane, 2°87. 
o-nitrotoluene, 2°40; nitrobenzene, 2°66; ethyl acetate, 2°19; ethyl 
benzoate, 1°98; ethyl nitrate, 2°31; tsoamyl bromide, 0°66; bromo. 
benzene, 2°50; chloroform, 2°70; carbon tetrachloride, 0°52 ; benzy] 
chloride, 1°99; a-bromonaphthalene, 2°03; n-hexane, 0°049; igo. 
pentane, 0°028; and benzene, 2°14. The solubility of trimethyl. 
amine was determined in methyl alcohol, propyl alcohol, ethy| 
alcohol, amyl alcohol, benzyl alcohol, acetone, acetophenone, ether, 
acetonitrile, nitromethane, o-nitrotoluene, nitrobenzene, thy] 
acetate, ethyl benzoate, chloroform, a-bromonaphthalene, hexane, 
and benzene. The solubility of triethylamine was determined in 
hexane and nitromethane. The vapour-pressure curves of mixtures 
of ethyl iodide and m-hexane, and of ethyl iodide and nitromethane, 
were determined, and both shcwn to exhibit maxima. The velocity 
of reaction between p-nitrobenzyl chloride and trimethylamine was 
determined in the same sixteen solvents in which the solubility of 
trimethylamine was determined. In every case the reaction is of 
the second order, and the influence of the solvent is generally of 
the same nature as that found by Menschutkin and Walden for 
the reaction between ethyl iodide and triethylamine (A., 1908, ii, 
159). It is shown that the product of the solubilities of pnitro- 
benzyl chloride and trimethylamine in different solvents varied 
but slightly with the solvent. Consequently the van’t Hoff con- 
stants, made up of the product of the solubilities of the two 
reacting substances and their velocity constant, varied in the same 
way as the velocity constants. It is therefore not possible to 
explain the influence of the solvent on the velocity constant in 
these cases to a shifting of the equilibrium conditions. This is 
seen more markedly when the variations of the van’t Hoff constant 
are considered alongside the variations of the velocity constant; 
the former can be represented by 400,000, whilst the latter are 
represented by 9300. The results are discussed, and it is shown 
that it is not possible to state generally that the influence of the 
solvent on the velocity constant is due to a shifting of the 
equilibrium conditions, but that a catalytic action of the solvent 
must be assumed to take place in many cases. J. F. S. 


Kinetics of Reactions of Ester Formation. VIII. Ecor I. Ortov 
(J. Russ. Phys. Chem. Soc., 1913, 45, 706—740. Compare this vol., 
ii, 681, 682, 683).—-According to Kistiakovski (A., 1899, ii, 13), the 
reaction velocity for the formation of ethyl formate in aqueous 
ethyl alcohol is expressed by the equation, dx/dt=k(A —z) —hyz. 
Calculations in accordance with the considerations advanced by the 
author show that the results are in good agreement with the general 
formula: dz/dt=k(A—mz). 

Further, in order to calculate the velocity constants of ester 
formation in methyl alcohol, it is unnecessary to make use of the 
complex empirical equations suggested by Goldschmidt and Thuesen 
(A., 1912, ii, 1154). When the esterification takes place in absence 
of water, the results obtained by these authors are in good agree- 
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ment with the formula dz/dt=k(A—mz), whilst when water is 
present, the course of the esterification follows the more complete 
equation deduced by the author (loc. cit.). 

An ionic theory of esterification is developed, according to which 
charges are communicated to the alcohol molecules from the ions 
of the catalyst and of the organic acid. This theory completely 
explains the processes of ester-formation, and is in agreement with 


the experimental data and with the law of mass action. 
oe 


The Decomposition of Chloroacetic Acid. Hans von EuLer 
aud Henry CasseL (Zettsch. physikal. Chem., 1913, 84, 371—379).— 
It is shown that the reaction: 

Cl-CH,°CO,H + H,0 = HCl + OH:CH,°CO,H, 
is influenced very strongly by ultra-violet light of short wave-length. 
A series of experiments on the velocity of this reaction have there- 
fore been effected in the dark, and in the light of a quartz mercury 
lamp. It is shown that just as in the experiments carried out in 
the dark the amount of decomposition is not quite proportional to 
the time of exposure to the light, but that the reaction constant 
decreases with the time of exposure. This is due to the retarding 
influence of the acid formed in the reaction. In the dark experi- 
ments the reaction constant is practically independent of the 
concentration of the chloroacetic acid, whilst in the illuminated 
experiments the constant decreases with increase in the concen- 
tration. The reaction constant at 27°5° is 106 =38°0, which implies 
that the light has increased the velocity of the reaction 50 times. 
Bromoacetic acid is shown to be much less sensitive to light than 
chloroacetic acid, the reaction constant being about three times 
as large in the latter case as in the former for a normal solution. 


J. F.S. 


Catalysis of Hydrazine by Platinum Black. ALEXANDER 
Gurpier and K. Neunpiincer (Zeitsch. physikal. Chem., 1913, 84, 
203—249).—The catalysis of hydrazine hydrate by platinum black 
and the influence of the presence of ammonia, barium hydroxide, 
and sodium hydroxide has been studied. It is shown that the 
results of Tanatar (A., 1902, ii, 386, 495) and Purgotti and 
Zanichelli (A., 1904, 1i, 329) do not strictly represent the course 
of the decomposition, but that those of Tanatar under special 
conditions will be correct. Hydrazine is catalysed by platinum 
black according to the equation 3N,H,—>4NH;+N,, and there 
Is no evidence of the formation of hydrogen or nitrous oxide. The 
attempt to determine the order of the reaction led to indefinite 
results, from which the conclusion was drawn that a heterogeneous 
catalysis occurred. The platinum black, although prepared by the 
same process, showed widely differing catalytic activity. The con- 
stants calculated for the second and third order reactions decreased 
rapidly as the reaction proceeded, and this is attributed to the 
retarding action of the ammonia as it is formed, although the 
addition of ammonia previous to the reaction had not this effect. 
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In the presence of barium hydroxide the catalysis followed 
different lines, and the liberated gas contained hydrogen; if the 
relationship of barium hydroxide and hydrazine was equimolecular, 
50 per cent. of the evolved gas was hydrogen, and these conditions 
represent the case from which Tanatar deduced the reaction 
2N,H,—> 2NH,;+N,+H, for the catalysis of hydrazine. The 
maximum percentage of hydrogen in the evolved gas is 66°6%, and 
this is obtained when the concentration of the barium hydroxide 
is infinitely large. This corresponds with a decomposition 
N,H,=N,+2H,. The decomposition of hydrazine in the presence 
of barium hydroxide is represented by the equations below, in 
which z is the number of molecules of barium hydroxide present 
when one molecule of hydrazine is employed: 3N,H,—> 4NH;+N,; 
#N,H,=«N,+ 2¢H,; (3+7)N,H,=4NH3+ (1+ 2)N,+27H,. 
Barium hydroxide, in addition to changing the direction of the 
decomposition, also retards it. Sodium hydroxide has the same 
influence as barium hydroxide, except that double the quantity is 
required. The action of the two hydroxides is attributed to the 
driving back of the dissociation of hydrazine hydrate, which 
indicates that it is the undissociated hydrazine which breaks up 
into hydrogen and nitrogen. The mechanism of the decomposition 
is shown to be as follows: The hydrazine breaks up into hydrogen 
and nitrogen in the presence of platinum black; the nascent 
hydrogen then reduces two molecules of hydrazine to ammonia. 
Should, however, the dissociation of the hydrazine hydrate be 
prevented by the presence of strong bases, the reducing action of 
the nascent hydrogen is retarded, and consequently free hydrogen 
is liberated. The velocity of the decomposition of hydrazine is 
proportional to the quantity of the catalyst present, and is 
uninfluenced by glass. The hydrazine can only be decompesed to 
the extent of 93%. The order of reaction could not be determined, 
but is shown to depend on the condition of the platinum black. 
J. F. S. 


Action of Neutral Salts in the Catalysis of Esters. Huan 
S. Taytor (Medd. K. Vetenskapsakad. Nobelinst. 2, No. 34, 1—-20).— 
The influence of potassium :chloride on the catalytic activity of 
hydrochloric acid has been examined in a series of experiments on 
the hydrolysis of methyl acetate, ethyl acetate, propyl acetate, ethyl 
propionate, ethylene diacetate, and triacetin. 

The observations were made at 25°, the concentration of the acid 
being 0°1 molar, and that of the neutral salt 1 molar. The 
influence of the neutral salt is expressed in terms of A, where 
A=100(K,—K, .a,/a,)/K,.a,/a,, K, and K, being the velocity 
constants without and in presence of neutral salt respectively, % 
and a, the corresponding degrees of ionisation of the acid. 

Although the results seem to show a slight increase in salt effect 
with increasing complexity of the ester, it is probable that the 
variation from the mean value of A=45 is within the limits of 
experimental error. This leads to the conclusion that the influence 
of neutral salts is independent of the nature of the ester which 
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is hydrolysed, and that the correct explanation of such action will 
be such as does not involve the hydrolyte. 

Experiments on the neutral salt action in solutions saturated 
with triacetin show that the effect is tie same as in a homogeneous 
unsaturated system. H. M. D. 


Action of Neutral Salts and the Concentration of the 
Catalyst. Hvuen 8. Taytor (Medd. Vetenskapsakad. Nobelinst., 1913, 
2, No. 35, 1—12).—The influence of potassium chloride on the 
catalytic activity of hydrochloric acid has been examined in a 
series of experiments on the rate of hydrolysis of ethyl acetate in 
aqueous solution. The concentration of the acid was varied from 
0°01 to 0°5 mol. per litre, and in each case the effect of the addition 
of potassium chloride in 1 molar concentration was observed. The 
results indicate that the neutral salt effect A (see previous paper) 
increases regularly with increasing dilution of the acid from about 
41% to 55%. The only exception occurs at the highest concentration 
of acid, but it is considered that this anomaly may be due to 
experimental error. 

When a comparison is made between these numbers and the 
corresponding values obtained by earlier observers for the influence 
of neutral salts on the rate of the inversion of the sucrose at different 
acid concentrations, it is found that the variation of the salt effect 
with the acid concentration is much greater with sucrose as 
hydrolyte than with ethyl acetate. This result is apparently not 
in agreement with the view that the ratio of the catalytic activities 
of the hydrogen ion and of the undissociated acid is only dependent 
on the affinity constant of the acid, and independent of the solvent 
medium and the nature of the substrate. H. M. D. 


The Catalytic Activity of the Undissociated Molecule. 
Hucw S. Taytor (Medd. K. Vetenskapsakad. Nobelinst., 1913, 2, 
No. 37, 1—18).—Measurements have been made of the rate of 
hydrolysis of ethyl acetate in aqueous solution at 25° under the 
catalytic influence of trichloroacetic and dichloroacetic acids of 
varying concentration and in the presence and absence of the 
corresponding potassium salts. The data thus obtained, as well as 
those recorded in the two previous papers, are interpreted on the 
assumption that the catalytic action of the acid is due to the 
composite effect of the hydrogen ion and of the undissociated acid, 
as expressed by the formula K=n,.K,+my. Ky, in which X is the 
observed velocity constant, n, and m, the concentrations of the 
hydrogen ion and the undissociated acid, and Ky and Ky the corre- 
sponding catalytic activities. By substitution of the experimental 
data in this equation, values have been obtained for the ratio 
K,,/K, in the case of the three different acids. 

The author states that the two sets of experiments with varying 
acid concentration and with and without neutral salt yield values 
for the ratio which are of the same order of magnitude. For 
hydrochloric acid the ratio is 2, for trichloroacetic acid, 0°35, and 
for dichloroacetic acid, 0°08. In the case of trichloroacetic acid 
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the separate values of the ratio are in much better agreement than 
those obtained for hydrochloric and dichloroacetic acids. In par- 
ticular, it may be noted that she divergence in the case of dichloro- 
acetic acid is verv considerable, the tabulated values of the ratio 
being 0°16, 0°07, and 0°02. 

The results are discussed in reference to the general theory of 
acid catalysis, and more particularly with regard to the presumed 
independence of the catalytic activity of the nature of the solvent 
and of the hydrolyte. H. M. D. 


Catalysis by Cations. III. Bror Hoimpere (Zeitsch. physikal. 
Chem., 1913, 84, 451—474. Compare A, 1912, ii, 443, 1048).—A 
continuation of the work described in Part II (loc. cit.). The 
hydrolysis of acetoxyacetic acid is studied in aqueous solution and 
in the presence of sodium hydroxide, barium hydroxide, and 
mixtures of these bases, also in the presence of hydrochloric and 
nitric acids. It is shown that the alkaline hydrolysis is a simple 
bimolecular reaction, the velocity constant of which is proportional 
to the seventh root of the concentration of the cation present. At 
25° the catalysis constants are Cy,=5°48 and C,,=7°05. When 
both sodium and barium ions are present together, the catalysis 
constant is given by the formula C=(Cy,[Na°]+CjZjba‘"])/7. In 
the acid hydrolysis the reaction is unimolecular, when so much 
of the catalyst is present that the concentration of the hydrogen 
ion is not reduced appreciably during the reaction. At 25° the 
relationship, between the velocity constant and the concentration 
of the hydrogen ion, is expressed by the formula C=0°00044+ 
0°108H*. This formula is deduced on the assumption that the 
anion of acetoxyacetic acid is hydrolysed much more rapidly than 
the undissociated acid. The affinity constant of acetoxyacetic acid 
at 25° is calculated as k=0°00122. The paper concludes with a 
general theoretical discussion on cation catalysis, in which the 
author’s views are stated. The views of Bredig, Acree, and Senter 
on this subject are stated and criticised. J. F. 8. 


The Effect of Ultra-violet Light on the Catalytic Activity of 
Colloidal Platinum. Cuerster J. Farmer and FRepERIcK PARKER, 
jun. (J. Amer. Chem. Soc., 1915, 35, 1524—1527).—The authors find 
that ultra-violet light gradually destroys the catalytic activity of 
colioidal platinum. Zz. &. P. 


The Structure of the Atom. Sir Josern J. Toomson (Phil. Mag., 
1913, [vi], 26, 792—799).—The author describes an atom so con- 
stituted that the transformation of radiant energy into kinetic 
energy takes place according to Planck’s law. It is shown that in 
such an atom the forces acting on a corpuscle in the atom are: 
(1) a radial repulsive force, varying inversely as the cube of the 
distance from the centre, diffused throughout the whole of the 
atom, and (2) a radial attractive force, varying inversely as the 
square of the distance from the centre, confined to a limited number 
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of radial tubes in the atom. It is shown that the photoelectric law 
follows as a consequence of these forces. The conversion of 
potential energy into radiant energy by the atom is considered 
mathematically. J. F. 8. 


Constitution of Atoms and Molecules. II. N. Bour (Phil. 
Mag., 1913, [vi], 26, 476—502. Compare this vol., ii, 689),—This is an 
attempt to show that the application of Planck’s theory of radia- 
tion to Rutherford’s atom-model, through the hypothesis of the 
universal constancy of the angular momentum of the bound 
electrons, leads to agreement with experimental results. The 
evidence supports the view that the actual number of electrons 
in a neutral atom is equal to the number which indicates the 
position of the element in the series of elements arranged in 
order of increasing atomic weight—oxygen, the eighth element, 
for example, having eight electrons. The angular momentum of 
every electron round the centre of its orbit is assumed to be 
h/2m, where h is Planck’s constant, and this, when the charge on 
the positive nucleus and the number of electrons in different rings 
is known, determines the configuration of the system, that is, the 
frequency of revolution and diameter of the rings. There will, 
however, be in general more than one stable configuration satis- 
fying the conditions. 

After a discussion on the configuration and stability of possible 
systems, the constitution of atoms containing very few electrons— 
hydrogen, one; helium, two; lithium, three; glucinum, four—is 
considered. The formula deduced for the frequencies of the 
hydrogen spectrum v= K(1/7,2—1/7,"), where 7, and: 7, are integers 
and K =22%e4m/h, gives for the constant K the value 3°26 x 10%, 
in agreement with the constant 3°29 x 10! in the Balmer spectrum, 
and the calculated value for the diameter of the orbit 40°55 x 10-8 
is of the order of magnitude expected from the diameter of the 
hydrogen atom. The calculated potential required to ionise the 
atom is 13 volts, agreeing with the value found with positive rays, 
11 volts. 

For helium the frequency formula is the same, except that the 
integers 7, and 7, are replaced by 7,/2 and 7,/2. This gives the 
two spectrum series, hitherto associated with hydrogen, observed by 
Pickering for ¢ Puppis, and by Fowler in vacuum tubes containing 
helium and hydrogen. Both electrons in the neutral helium atom 
are more firmly bound than the one in the hydrogen atom, and the 
calculated value for the ionisation potential is 27 volts. A helium 
nucleus with three electrons is unstable, indicating that the helium 
atom can never acquire a negative charge. 

For lithium the spectrum corresponding with the removal of all 
three electrons should only be observed in extraordinary cases, 
owing to the great energy required, but in certain stars, showing 
the Pickering spectrum with special brightness, lines are observed 
corresponding with the formula. In this formula 7,/3 and 7,/3 
replace r, and 72 of the hydrogen spectrum, and the lines observed 

63—2 


li. 944 ABSTRACTS OF CHBMICAL PAPERS. 


correspond with 7,=6 and 7,=10, 13, and 14. With 7,=1, 2, or 3 
only ultraviolet series are obtained, and for 72=4, one line in the 
visible region (with 7,=5) of wave-length 4503, corresponding with 
a line 4504 of unknown origin, but there are no unidentified lines 
known with 7,=5. The most probable configuration for the 
lithium atom gives an outermost electron, bound even more light] 
than for the hydrogen atom (ionising potential 1°4 volts), and two 
symmetrical inner electrons more strongly bound than in the 
helium atom. For glucinum two rings, each containing two 
electrons, the outer pair more lightly bound than for the helium 
atom, is deduced. 

With various simplifying assumptions more complicated atomic 
structures are considered. For all numbers of electrons above 10 
(neon) up to large numbers it is assumed that a ring of eight 
electrons occurs. A ring of sixteen electrons will not be stable 
until the number is large. 

The characteristic X-radiation of an atom is assumed to be due 
to settling down of the system if electrons in the inner rings are 
removed. as by bombardment with cathode-rays, in contrast with 
the light-frequencies in which the outer rings are concerned. The 
theory leads to a formula for the velocity of the cathode-ray 
required to excite the characteristic X-radiation in an element, 
in agreement with Whiddington’s experiments. Finally, radio- 
active phenomena are briefly discussed. ~@ 


Some New Multiple Relations of the Atomic Weights of 
Elementary Substances; and the Classification and Trans- 
formations of Neon and Helium. Henry Wipe (Phil. Mazg., 
1913, [vi], 26, 732—740*).—The author divides the elements into 
seven groups, the atomic weights of which he states are multiples 
of one, two, three, four, five, six, and seven times that of hydrogen. 
Silicon he places in the group n7H, and he gives it the atomic 
weight 35, which he is of the opinion is supported by Dulong 
and Petit’s law. The atomic weight of helium he places as 2; 
many other atomic weights are similarly changed. The recent 
experiments on the production of helium and neon from glass are 
explained by the author on the assumption that these elements 
are the primates of barium, lead and calcium, and silicon respec- 


tively. J. F. 8. 


Curious Atomic Weight Relations: Quaternian Series. 
Frepertck H. Lorine (Chem. News, 1913, 108, 188—189).—ln 4 
previous paper (th7d., 95) it has been pointed out that certain series 
of four elements exhibit secondary atomic-weight differences 
which form a geometrical progression. Such a series is represented 
by argon, iron, bromine, and silver. It is now suggested that 
helium, aluminium, manganese, and rubidium form a similar series, 
and that corresponding members of these two series are more oF 
less closely related. Other series of the same type are formed by 
neon, nickel, tellurium, and an element of atomic weight 21174, and 


* and Mem. Manchester Phil. Soc., 1918, 57, No. XII., 1—11. 
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by an element of atomic weight 0°27, boron, magnesium, and 
potassium. H. M. D. 


Valence and Tautomerism. Wutiiam C. Bray and GERALD 
E. K. Brancn (J. Amer. Chem, Soc., 1913, 35, 1440—1447).—Many 
chemists insist that the valence numbers of nitrogen in ammonia 
and ammonium chloride are 3 and 5 respectively, thus emphasising 
the total number of valence bonds, as illustrated by the usual 
structural formule. Others insist that the valence number of 
nitrogen is —3 in both cases, the valence number of hydrogen in 
its compounds being +1, and that of chlorine in chlorides —1. 
Two separate ideas are here involved, however, that of polarity 
and that of the total number of bonds. It seems advisable to retain 
the term valence for the two ideas, and the authors suggest the 
use of the distinguishing terms polar number and total valence 
number, whenever necessary. The valence of nitrogen in 
ammonium chloride can then be completely described as (—3, 5), 
where, for convenience, the polar number is placed first. 

Comparison of the properties of inorganic and organic substances 
leads to the conclusion that the nature of the union between two 
atoms may be either polar or non-polar in character, according 
as it is assumed that an electron passes completely or does not pass 
from one atom to the other. The non-polar character of certain 
organic compounds is well shown, for example, by comparison of 
the compounds methane and carbon tetrachloride. Their behaviour 
suggests that the valence of carbon is (0, 4), that is, non-polar in 
both cases, since the assumption that they contain carbon with the 
valencies (—4, 4) and (+4, 4) respectively, would demand greater 
differences between the compounds than actually exist. 

In the latter part of the paper tautomeric equilibria are dis- 
cussed and classified on the basis of the valence changes involved. 

Zz. @. F. 


Valence and Tautomerism. Guiipert N. Lewis (J. Amer. Chem. 
Soc., 1913, 35, 1448—1455).—A discussion of the views put forward 
by Bray and Branch (compare the preceding abstract). T. 8. P. 


A Head to Prevent Spirting during Steam Distillations. 
James J. Potak (Chem. Weekblad, 1913, 10, 870).—A description of 
a head for steam distillation. The steam from the boiler passes 
into the liquid in the flask through a tube sealed into a glass globe 
resembling an inverted flask with the usual neck. The steam 
escapes through this neck into the globe, and then passes to the 
condenser through a tube sealed into the top of the globe, the 
portion of this tube within the globe being bent out of the vertical 
to eliminate danger of spirting. A. J. W. 
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Inorganic Chemistry. 


Recovery of Iodine from Residues. Harotp W. Git (Analyst, 
1913, 38, 409)—The following method, which depends on the 
solubility of sodium iodide in absolute alcohol, may be applied to 
the recovery of iodine from the waste solutions obtained in iodo- 
metric analysis, provided that the iodine has been dissolved origin- 
ally in sodium iodide solution instead of potassium iodide solution: 
The residues are evaporated, heated in an air-oven until completely 
dry, and the coarse powder obtained is then extracted in a Soxhlet 
apparatus with absolute alcohol. The crystals of sodium iodide 
separated from the alcoholic solution may be recrystallised from 
alcohol, and in any case require to be dried first in an air-oven 
and afterwards under reduced pressure to expel traces of alcohol. 


W. P. 8. 


The Glow of Sulphur. Wa ter H. Watson (Chem. News, 1913, 
108, 187—188).—Experiments are described relating to the phos- 
phorescent glow which is exhibited by sulphur under certain 
circumstances. The glow is readily obtained when a current of air 
is passed over sulphur heated to a temperature below its ignition 
point, and then through a tube which is maintained at an appre 
ciably lower temperature. Under these conditions the air becomes 
charged with sulphur vapour, which separates out in the form of 
a cloud of very small particles when the temperature falls. The 
oxidation of this finely-divided sulphur is the cause of the phosphor- 
escence. There is no evidence of the formation of any other oxide 
than sulphur dioxide at any stage of the process. H. M. D. 


Heterogeneous Equilibria in the System Sulphur Di- 
oxide Halogen. Terra PoLak-van DER Goor (Zeitsch. physikal. Chem., 
1913, 84, 419—450).—The fusion curves of the systems chlorine- 
sulphur dioxide, sulphur dioxide-sulphury] chloride, chlorine- 
sulphury] chloride, and the ternary system chlorine—sulphur dioxide- 
sulphuryl chloride have been determined. It is shown that the 
unexplained thermal effects observed by Smits and de Mooy 
(A., 1910, ii, 1049) were due to the presence of sulphuryl! chloride 
which had been formed in the dark and in the absence of catalysts. 
In the chlorine-sulphur dioxide mixtures, which were rich in 
chlorine, mixed crystals were formed. The equilibrium 

SO, + Cl,—SO,Cl, 

was studied in the presence of various catalysts, of which camphor 
is shown to be the best, for in the liquid condition the two 
substances combine entirely to form sulphuryl chloride. The light 
catalysts could not be brought to an equilibrium. The solidifica- 
tion curve of sulphu~ dioxide and bromine was determined, and 
shown to be similar to that of sulphur dioxide—chlorine. Attempts 
_— made to prepare sulphuryl bromide, but they were — 
ul, J. F. 38. 
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The Action of Sulphur Trioxide on Salts. WitHeLtm TravuBE 
(Ber., 1913, 46, 2513—2524).—The author has devised a special 
apparatus by means of which anhydrous salts may be submitted 
to the action of sulphur trioxide, and then the products be com- 
pletely freed from the excess of sulphur trioxide before being 
allowed to come into contact with the air. The amount of absorp- 
tion occurring was determined by direct weighing in each case, 
and the products were analysed. 

One molecule of sodium chloride absorbs two molecules of sulphur 
trioxide, with the formation of a hard, crystalline mass, which is 
considered to be sodium chloropyrosulphonate, ONa*SO,*0-S8O,Cl, 
sodium chlorosulphonate being probably an intermediate product 
in the reaction. It fumes in the air, and is decomposed by water, 
more slowly by alcohol. When added to a chloroform solution of 
diamylamine, diamylamine sulphamate is formed, which agrees with 
the formulation of the salt as a chloropyrosulphonate. No evidence 
of the existence of the product NaCl(SO,), (Schultz-Sellack, A., 
1871, 193) could be obtained. 

Ammonium chloride first liquefies under the action of sulphur 
trioxide, and then gives a crystalline product consisting of 
ammonium chloropyrosulphonate, NH,*O-SO,*O-SO,Cl, which has 
properties similar to that of the sodium salt. It cannot be the 
hydrochloride of a sulphamic acid, since the latter is not found in 
solution when the salt is decomposed with alkalis. 

Sodium nitrite swells up considerably when submitted to the 
action of sulphur trioxide, and then gives a colourless, crystalline 
mass, which is decomposed by water with vigorous evolution of 
oxides of nitrogen. Three molecules of sulphur trioxide are 
absorbed for each molecule of nitrite, the compound formed being 
probably sodium nitrosotrisulphonate, NO,.(SOz),Na. 

Persulphates absorb sulphur trioxide, at the same time losing 
some of their active oxygen, with the formation of what are 
probably perpyrosulphates, in accordance with the equation: 
K,8,0, + 280,= KS,0,°0,"S,O,K. These compounds fume in the 
air, the fumes not consisting, however, of sulphur trioxide, and 
gradually deliquesce. No oxygen is evolved during the deliques- 
cence, and the solution formed contains considerable quantities of 
hydrogen peroxide and persulphuric acid in varying proportions. 
When put into water the salts dissolve with violent hissing, and 
ozonised oxygen is evolved; the solution formed contains only 
traces of hydrogen peroxide and persulphuric acid. T. 8. P. 


Fluorosulphonic Acids and Its Salts. Wrinetm TRAvuBE 
(Ber., 1913, 46, 2525—2530).—In contradistinction to the salts 
described in the previous abstract, sodium fluoride reacts with 
sulphur trioxide, giving a product which does not immediately 
react with water with the formation of sulphuric acid. One 
molecule of sulphur trioxide is absorbed by one molecule of the 
salt, giving sodium fluorosulphonate, F-SO,Na, which can be readily 
dissolved from unaltered sodium fluoride by extraction with 
alcohol. Ammonium fluoride reacts more readily than sodium 
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fluoride, and treatment of the reaction product with ammoniacal 
methyl alcohol gives a solution from which the well-crystallised 
ammonium fluorosulphonate, F-SO,NH,, m. p. 245°, is readily 
obtained by evaporation. Other fluorides react similarly to the 
sodium and ammonium salts. 

Simpler methods of preparing these salts were devised when it 
was found that not only they, but also fluorosulphonic acid (com- 
pare Thorpe and Kirman, T., 1892, 68, 921), are fairly stable 
in aqueous solution. If ammonium fluoride is dissolved in 
fuming sulphuric acid and the solution heated, fluorosulphonic 
acid distils over; if the solution is treated with ammoniacal 
methyl alcohol and then separated from insoluble matter, which 
is chiefly ammonium sulphate, a solution of ammonium fluorosul- 
phonate is formed, from which the solid salt is readily obtained. 

F luorosulphonates are formed not only when a dry mixture of 
fluorides and pyrosulphates is heated, but also when the two are 
mixed in the presence of a little water. The ammonium salt is 
readily obtained in this way. They can also be obtained by the 
direct action of alkali on an aqueous solution of fluorosulphonic 
acid, proving that the latter is not immediately decomposed by 
water. 

Both sodium and ammonium fluorosulphonate react neutral to 
litmus. The aqueous solution of the latter is not completely 
decomposed even after keeping for days, and the salt can even be 
recrystallised from hot water. The salts are readily decomposed 
by warming with hydrochloric acid, or with alkalis. When distilled 
with 99% sulphuric acid, a good yield of fluorosuiphonic acid is 
obtained. 

When the sodium salt is heated in an atmosphere of carbon 
dioxide a gas is obtained which is not absorbed by potassium 
hydroxide in a short time, and which is probably sulphury] fluoride 
(compare Moissan and Lebeau, A., 1901, ii, 233), 

2F-SO,Na= Na,SO, + 80,F,. 

The compounds obtained by Weinland and Alfa (A., 1899, ii, 

594) are not identical with the above salts, T. 8. P. 


The Atomic Weight of Selenium. Joser Jannek and JUuLivs 
MEYER (Zeitsch. anorg. Chem., 1913, 83, 51—96; Ber., 1913, 46, 
2876—2882).—The decomposition of selenious acid into selenium 
dioxide and water begins below 50°, but even at this temperature 
selenium dioxide has an appreciable vapour-pressure. The 
molecular heat of hydration of selenium dioxide is 3192 cal. The 
vapour-pressyre of selenium, determined by Ruff and Graf's 
dynamic method (A., 1907, ii, 947), is found to be extremely small, 
so that at 17U—220° volatilisation is inappreciable. Crystalline 
selenium is quite insoluble in water. 

As it is impossible to prepare anhydrous selenium dioxide by 
sublimation of the acid, the oxidation of selenium (purified by 
reduction from selenious acid by sulphurous acid, hydrazine 
sulphate, or hydroxylamine hydrochloride) with nitrogen peroxide 
has been employed. Nitric and hydrochloric acids and water are 
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purified by distillation from silica vessels. Hydrazine hydrate is 
distilled from a platinum flask, and kept in a silver vessel in a 
desiccator. 

Oxidation of selenium with nitric acid gives selenic acid. To 
obtain selenium dioxide from this, it is necessary to add some 
hydrochloric acid during oxidation or before sublimation; other- 
wise the product is coloured. In any case it retains water. 

Commercial nitrogen peroxide is purified by passing over hot 
copper oxide, condensing, passing air through the liquid, and dis- 
tilling from silver nitrate to remove chlorine. A current of dry 
oxygen, charged with nitrogen peroxide, is then passed into a 
weighed silica vessel containing selenium, the temperature of which 
is at first 215°, and is gradually raised above the melting point 
of selenium. After oxidation is complete, the nitrogen peroxide is 
removed by dry air, and the dioxide sublimed a second time and 
weighed. Attempts to reduce the product to selenium by means 
of dry gases are unsuccessful, but hydrazine hydrate reduces it 
quantitatively, the original selenium being very exactly recovered. 

The value, corrected to vacuum, found for the atomic weight of 
selenium is 79°141. 

For the colorimetric estimation of selenium, sodium hyposulphite 
gives a sensitiveness of 0°005% SeO, in water, or 0°002% in con- 
centrated sulphuric acid, whilst with potassium iodide and starch 
even 0°0000005 gram SeO, in 1 c.c. of solution may be detected, 
or five times that quantity in concentrated sulphuric acid. 

Concentrated hydrazine hydrate and selenious acid yield a red 


solution containing hydrazonium selenite and polyselenides, which 
on dilution forms very stable colloidal selenium. C. H. D. 


Preparation of Tellurous Acid and Copper Ammonium 
Tellurite. G. O. OBERHELMAN and Partie If. Brownyine 
(Amer. J. Scti., 1913, [iv], 36, 399—400).—Tellurous “acid may be 
obtained from the residues from the electrolytic refining of 
copper as follows: The residues are treated with a solution of 
ammonium hydroxide, and the tellurous acid precipitated from the 
solution so obtained by means of acetic acid (compare Browning 
and Flint, A., 1909, ii, 934). By dissolving the tellurous acid thus 
obtained in sodium hydroxide and precipitating again by acetic 
acid, copper and many other metals, the hydroxides of which are 
insoluble in sodium hydroxide, are removed. 

If the precipitation of the tellurous acid by acetic acid is brought 
about without warming the solution, and the product is dried 
without heating, the tellurous acid obtained is readily soluble in 
the alkali hydroxides. If, however, the precipitation takes place 
in hot solution and the precipitate is dried by the application of 
heat, the product tends to be quite insoluble in the alkali 
hydroxides. 

After the first treatment of the residues with ammonia in this 
extraction process it was observed that a purple, crystalline salt 
separated from the alkaline solution on keeping. A similar salt 
could be obtained by allowing an ammoniacal solution of tellurous 
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acid containing some copper salt to evaporate over sulphuric acid, 
and in the presence of soda lime; also, by adding slowly, with 
constant stirring, acetic acid to an ammoniacal solution of tellurous 
oxide and copper chloride. This salt, on analysis, gave TeO,,83°84, 
CuO,4°63, NH;,5°22, H,O,6°10, and is a copper ammonium tellurite, 
Similar salts could not be obtained with nickel, cobalt, zinc, 
cadmium, or silver in the place of copper. a. &. P. 


Influence of Various Conditions on the Oxidation of 
Nitrogen in the Voltaic Arc. A.exer V. SaposHNikov, A, 
Gupima, and V. Kurovsk1 (J. Russ. Phys. Chem. Soc., 1913, 45, 
1076—1091).—Experiments made with an are passing between 
carbon electrodes show that, as the air-supply, V (cub. metres per 
hour), is increased, the ratio of V to the power consumed, XW, 
also increases. The yield of nitric acid per kilowatt-hour at first 
increases to a maximum of 65°3 grams for V : KW =about 1, then 
diminishes somewhat, and finally increases again to 78 grams per 
kilowatt-hour for a value 1°90 of the ratio V: KW. With both 
dry air and air saturated with moisture, the percentage of nitric 
oxide in the issuing gases increases to a maximum, and then 
decreases as the air-supply is continuously increased, but the wet 
air gives the higher yields in all cases, the difference in yield 
diminishing as the air-supply increases. The action of the moisture 
is probably expressed by the equations: N,+2H,O=2NO +2H, 
and 2H, +0,=2H,0. 

As material for the electrodes, carbon is greatly to be preferred 
from an industrial point of view. It gives a very constant are, 
requires no cooling arrangement, and allows of the ready introduc- 
tion into the are of extraneous substances; it burns away rapidly, 
but this may be avoided by coating the lateral surfaces electro- 
lytically with nickel. Of metallic electrodes, those of copper give 
the best results, whilst the use of platinum is not to be recom- 


mended. _ ee 


Combustion of Air in the Voltaic Arc. Atex. I. GorBov and 
V. F. Mirkevitscu (/. Russ. Phys. Chem. Soc, 1913, 465, 
1109—1136).—The principal conclusions arrived at by the authors 
as a result of theoretical considerations and of experimental data 
obtained with a small Birkeland-Eide furnace and with one of their 
own design, are as follows: 

The relation between c, the percentage of nitric oxide formed 
on combustion of air under the influence of the voltaic arc, 5, the 
volume of air introduced into the furnace per hour per kilowatt, 
and G, the number of grams of nitric acid into which the nitric 
oxide may be transformed, is expressed by the equation 

8G'/225=c6 (1), 
which is similar in form and in the significance of its terms, to the 
Clapeyron gas equation, R7'=pv, From this it follows that (1) if 
with a.given air-supply the conditions of combustion are changed 
so as to maintain a certain definite percentage of nitric oxide, the 
number of grams of nitric acid per kilowatt-hour will be the greater 
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the less the number of kilowatts supplied to the arc, and (2) one 
and the same quantity of nitric acid per kilowatt-hour may be 
obtained with various concentrations of nitric oxide, if with 
constant arc-power and variable conditions of burning the percent- 
age of nitric oxide changes in inverse proportion to the air-supply. 

The general relationship between the air-supply and the percent- 
age of nitric oxide in the issuing gas may be derived a priori on 
the assumption that the divergence of technical apparatus from 
the ideal is expressible as a certain air-supply to be applied as a 
correction to that actually used. The conclusion thence drawn 
is that, with the limits in concentration of nitric oxide as yet 
attainable in practice, this relationship is expressed by the hyper- 
bolic formula c=b/(8+a) (II). Writing 0/ for 6/a, this gives 
G=225a(b/ —c)/8 (IIT) and G=225b8/8(5+a) (IV). These equa- 
tions are regarded as general, and are probably applicable to the 
data obtained with any electric furnace. 

Comparison of equation (III) with the fact that a furnace may 
work with a constant yield of nitric acid, but with a variable 
percentage of nitric oxide. leads to the conclusion that, for each 
furnace, there is possible not a single equation of type (III), but 
a series of them corresponding with varying utilisation of the 
energy. In agreement with the observations of other investigators, 
it is found that the values of a” and b”, a!’ and b/”’, etc., for this 
series of equations exhibit a constant ratio, that is, 

6" Jal =b!"! /al= ... =const.=)!. 

In the diagram representing the values of G as ordinates and the 
corresponding ones of ¢ as abscisse, each furnace is represented by 
a group of straight lines beginning in the point }b/ and spreading 
upwards from right to left in the shape of a fan. The constancy 
of 6’ does not follow immediately from the above equations, but is 
found to be in agreement with the fundamental hypothesis expressed 
by c=b/(5+a). 

A further conclusion drawn from the experimental data is that 
the concentration of nitric oxide on breaking of the arc is inde- 
pendent of the power of the arc, and almost independent of the 
detailed construction of the furnace, although characterised by its 
type; such a conclusion is, however, based on a comparatively 
small number of results. 

The magnitudes of 6 and 5b! are regarded as characterised prin- 
cipally by the density of the energy in the region where the nitric 
oxide is formed, and the technical plant now in use leaves consider- 
able room for increasing them; the magnitude of a should be as 
small as possible. z. H. F. 


The Action of Finely Divided Nickel on Nitric Oxide. 
R.S. Feraate (Chem. News, 1913, 108, 178).—Nitrie oxide can he 
catalytically decomposed by finely-divided nickel suspended in hot 
water, the products of decomposition being nitrogen and _ nickel 
oxide. The nickel should be prepared by the reduction of the dry 
precipitated hydroxide in an atmosphere of hydrogen. 

Colloidal nickel prepared by Bredig’s method does not act in a 
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similar manner. The action appears to depend on the state of 
aggregation and method of preparation of the nickel catalyst, but 
further investigation of this point is necessary. a oe 3. 


Hydrazine and Its Inorganic Derivatives. I. MHydrazine 
Nitrites and Their Decomposition Products. Fritz Sommer 
(Zeitsch. anorg. Chem., 1913, 83, 119—137).—Hydrazine nitrite, 
N,H;NO,, may be prepared by mixing solutions of barium nitrite 
and neutral hydrazine sulphate, stirring to convert the thick, gela- 
tinous barium sulphate into the crystalline form, and filtering by 
means of a vacuum. The stable solution is then evaporated in a 
vacuum over phosphoric oxide. The oil thus obtained does not 
crystallise spontaneously, but does so on inoculating with a small 
quantity of solid obtained by extracting a portion with methyl 
alcohol, partly precipitating with ether, and cooling in ether and 
solid carbon dioxide. The solid salt is almost white, but becomes 
yellow on fusion. It is hygroscopic, and dissolves readily in 
alcohol, but not in ether, and may be obtained from a mixture of 
these in large, probably monoclinic prisms. It explodes violently 
with a blow, less vigorously if rapidly heated. 

For analysis, hydrazine is estimated with iodine by Stollé’s 
method (A., 1903, ii, 100). The same solution, after the addition 
of solid potassium iodide, is mixed with a known quantity of dilute 
sulphuric acid in an atmosphere of carbon dioxide. The iodine 
liberated according to the equation 

2HNO, + 2HI=2NO + 2H,0 +I, 
is then titrated with thiosulphate. ; 

The salt decomposes according to the equation 
N,H,NO,=NH,+ N,0 + H,0, 

and this decomposition is very greatly accelerated by nitrous acid. 
The preparation of hydrazine dinitrite in aqueous solution is thus 
impossible, as the weakly basic character of hydrazine would cause 
the salt to be so far hydrolysed that much nitrous acid would be 
present in the solution. If hydrazine disulphate and barium nitrite 
react together, the products are ammonium nitrite and nitrous 
oxide. The decomposition of hydrazine nitrite is thus due to the 
action of nitrous acid on the undissociated compound, and is auto- 
catalytic. The secondary reaction, the formation of hydrazoic acid 
from hydrazine and nitrous acid, is due to the action of nitrous 
acid on the N,H,; ion. 

Under similar conditions hydrazine nitrite is less stable than 
ammonium nitrite, but aqueous solutions of the former are the 
more stable, as the traces of ammonia first formed check the 
hydrolysis. 

The failure to obtain the compound from barium nitrite and 
ordinary hydrazine sulphate (Dey and Sen, A., 1911, ii, 822) is due 
to the fact that the latter substance is mainly the disulphate, which 
behaves as an acid salt. The normal sulphate, prepared by digest- 
ing the ordinary salt with barium carbonate, forms perfectly stable, 
hexagonal crystals, (N,H;),.SO,,H,O, which dissociate into the 
anhydrous salt and water at 47°3°. The anhydride has m. p. 117°. 
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The method of Dey and Sen for the detection of nitric in 
presence of nitrous acid (A., 1912, ii, 296) is not exact. The 
diphenylamine test should not be applied until the excess of 
hydrazine has been destroyed, as otherwise the blue colouring 
matter may be reduced by the hydrazine. C. H. D. 


Preparation of Phosphonium and Ammonium Iodides and 
the Action of Heat on those Substances. ALrrep Hott and 
James E. Myers (Zeitsch. anorg. Chem., 1913, 82, 278—282. 
Compare P., 1913, 29, 61).—Phosphonium iodide may be prepared 
by distilling purified iodine with fused calcium nitrate, and allow- 
ing it to react with a solution of phosphorus in carbon disulphide, 
thoroughly dried by anhydrous sodium sulphate, the reaction taking 
place in an atmosphere of nitrogen. The best results are obtained 
by using a minimum quantity of solvent and adding the iodine in 
the solid form. The iodide thus obtained may be sublimed without 
decomposition. It retains some of the water used in its prepara- 
tion, and may be dried by subliming through a column of phos- 
phoric oxide in an apparatus which is described. 

Hydrogen phosphide, purified by conversion into and decomposi- 
tion of its compound with cuprous chloride, is freed from hydrogen 
chloride, dried by phosphoric oxide, and allowed to react with 
hydrogen iodide, prepared from potassium iodide and metaphos- 
phoric acid, and purified by means of red phosphorus and phos- 
phoric oxide, followed by liquefaction and fractionation. 

A third method consists in combining iodine vapour with yellow 
phosphorus and adding the required quantity of water. 

The yellow tint of phosphonium iodide which has been distilled 
is not due to iodine, but to a phosphorus iodide, which yields 
phosphoric acid with water. Phosphonium iodide may be distilled 
without discoloration in a moist inert gas or in steam. 

Ammonium iodide does not form nitrogen iodide under similar 
conditions. Cc. B. Bw. 


Modifications of Arsenic. I. Grey and Brown Arsenic. 
Votkmak Kontuscnittrer, E. Frank, and Curr Enters (Annalen, 
1913, 400, 268—301).—The differences in the natural forms of 
solid substances of the same composition may be due to differences 
in crystalline structure, to chemical isomerism, or to various 
physical and chemical factors which impress on the substance a 
definite form during the process of its formation; for example, of 
the modifications of carbon, the diamond and graphite are each 
sharply defined, but the appearance of amorphous carbon is influ- 
enced by the various factors operating during its process of forma- 
tion. The present research has brought to light the importance of 
certain factors in determining the form of a substance during its 
process of formation; one factor of especial importance is the 
original state of distribution of the molecules of the material which 
is undergoing change. Many substances, which are generally 
regarded as monotropic modifications, are certainly only one and 
the same substance in different states of distribution. 
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Well-known forms of arsenic are (1) “metallic,” hexagonal 
arsenic, D 5°73; (ii) yellow arsenic, D¥® 2°03, crystallising in the 
regular system ; (ili) grey or black arsenic, D 4°60—4°72, obtained 
in arsenic mirrors; (iv) brown arsenic, D 3°7—4°7, obtained by 
the reduction of arsenic compounds in aqueous solution or by the 
action of oxygen or arsenious bromide on yellow arsenic dissolved 
in carbon disulphide. Erdmann (A., 1908, ii, 584) regards the 
differences in these four modifications as being due to differences in 
molecular complexity, and represents metallic arsenic, the densest 
modification, as consisting of monatomic molecules. 

The authors are of opinion that yellow arsenic (specific volume 
0°5), in comparison with metallic arsenic (sp. vol. 0°175), is the 
same quantity of matter distributed throughout a very much larger 
space, and the conversion of yellow into metallic arsenic is a 
process of condensation, analogous to that which obtains in the 
formation of silver from silver oxide (Kohlschiitter and Eydmann, 
this vol., 11, 589). Such a process offers the best of opportunities 
for a substance to be obtained in different modifications. The 
conversion of yellow into metallic arsenic has been studied from 
this point of view, attention being particularly directed to the 
production of the intermediate forms, grey and brown arsenic. 

Grey arsenic is obtained by the action of light on yellow arsenic 
prepared either from carbon disulphide solution or by the sublima- 
tion of metallic arsenic. The formation of the grey arsenic is the 
more rapid the finer is the state of division of the yellow arsenic; 
it collects on the walls of the vessel as a grey or black mirror, only 
a little being obtained in the form of a dust. It has D'8 4-69—4:707, 
and is amorphous. Reasons are given for the authors’ belief that 
grey arsenic is only metallic arsenic in a finer state of distribution, 
that is, the same matter occupying a larger space. 

Brown arsenic is obtained in various ways by the reduction of 
arsenic compounds. It changes directly to metallic arsenic by 
heating. The purest brown arsenic obtained by the authors has 
D 4°52, and there is no doubt that the densities of grey and of 
brown arsenic, free from all impurities, are nearly the same, so 
that the density is not a sufficient criterion to distinguish these 
substances as different modifications. The authors’ experiments 
indicate that grey and brown arsenic are simply the same modifica- 
tion of metallic arsenic in different states of distribution, that of 
brown arsenic being the more diffuse. Brown arsenic is only 
obtained under the influence of a foreign substance which acts in 
a certain sense as a dispersing medium, the nature and concentra- 
tion of which determines the state of distribution. C. §. 


The Oxidisability of Charcoal at Moderate Temperatures. 
Karu A. Hormann, K. Scaumpert, and K. Rirrer (Ber. 1913, 46, 
2854—2864).—It has previously been shown (this vol., ii, 609) that 
amorphous carbon is oxidised by chlorate solutions at water-bath 
temperature in the presence of osmium tetroxide, to carbon dioxide, 
mellogen, and mellitic acid. Further experiments have shown that 
the oxidisability of carbon at medium temperatures is much greater 
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than hitherto supposed, and details are given of the action of 
chlorate solutions on various charcoals. 

In dilute aqueous solution calcium hypochlorite acts so vigorously 
on various charcoals, with foaming evolution of carbon dioxide, 
that the energy of oxidation of the system is available in a few 
seconds, and the heat produced can be used, under proper condi- 
tions, for steam raising, etc. The results of calorimetric measure- 
ments with different charcoals are given. 

The carbon dioxide evolved is always accompanied by carbon 
monoxide (compare Rhead and Wheeler, T., 1912, 101, 846) in 
amounts up to 9%. The occurrence of this gas is explained by the 
formation of high-molecular carbonyl compounds as intermediate 
products, the presence of such compounds being indicated by the 
deep brownish-black to red, fluorescent solutions obtained during 
the reactions; further oxidation gives carbon monoxide and 
dioxide. In contradistinction to the black, amorphous varieties 
of carbon, powdered diamond, on treatment with hypochlorite 
solution, gives a white suspensoid, which is to be further investi- 
gated ; the diamond is attacked only to a slight extent. 

When black, amorphous carbon of various kinds is exposed to the 
air at 120—-150° in the presence of alkalis, it gives, at first, dark 
brown to red colloids, which are then oxidised to formate and 
oxalate, and finally to carbonate. 

Neglecting the different initial velocities of reaction, the different 
kinds of amorphous carbon react so similarly towards oxidising 


agents that no essential difference in chemical structure can be 
assigned to them. Zz. &. PB. 


The Action of Hydroxyl Ions on Silicates. Pau, RoHLanp 
(Zeitsch. anorg. Chem., 1913, 83, 138—142).—-The coagulation of 
emulsions of kaolin or clay by salts depends on the concentration 
of hydroxyl ions. The coagulating effect increases with the 
hydroxyl concentration to a maximum. Cement and other silicates 
are similarly affected. Other physical factors are involved. 

C. H. D. 


The Action of Sulphur Monochloride on Certain Minerals. 
Hiram Stannore Lukens (J. Amer. Chem. Soc., 1913, 35, 1464—-1469). 
—The author has investigated the action of sulphur monochloride, 
at different temperatures up to about 800°, on the following 
minerals: felspar, garnet, zircon, sphene, tourmaline, hornblende, 
pyroxene, spinel, rhodonite, and pyromorphite. Only those which 
contained a considerable quantity of elements the chlorides of which 
are volatile in sulphur monochloride were acted on to any marked 
extent. Garnet and sphene may be almost completely decomposed 
in this way, and iron completely removed from zircon. Pyro- 
morphite is completely decomposed at 450—550°, the residue then 
being soluble in dilute hydrochloric acid, with the exception of any 
silica which may be present. 
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Potassium Ammonomagnesate, Mg(NHK),,2NH,;. Epwarp 
C. Franguin (J. Amer. Chem. Soc., 1913, 35, 1455—1464).—Potassium 
ammonomagnesate, Mg(NHK),,2NH,, a new salt belonging to the 
author’s ammonia system of acids, bases, and salts (compare A., 
1912, ii, 451), has been prepared by the action of potassium amide 
in liquid ammonia solution on magnesium iodide, magnesium nitrate, 
magnesium acetamide, and magnesium respectively, the reactions 
taking place according to the equations: 

MglI,,(NO3).,(MeCONH), + 4KNH,= 

Mg(NHK),,2N H, + 2KI1,(NO3),(MeCONH) 
and Mg+2KNH, +2NH,=Mg(NHK),,2NH;+ H,. The prepara- 
tion was carried out by the methods previously described for similar 
compounds. 

Potassium ammonomagnesate is a fine, crystalline powder, which 
is only slightly soluble in liquid ammonia, and is rapidly hydrolysed 
by liquid water or water vapour. It is not explosive, and may be 
heated to 100° without loss of ammonia. 

For the purpose of the preparation it was necessary to obtain 
anhydrous magnesium iodide, nitrate, and acetamide. The first 
two were obtained by the action of magnesium on liquid ammonia 
solutions of ammonium iodide and nitrate respectively, hydrogen 
being evolved with the formation of the compounds magnesium 
hexammine iodide, MgI,,6NHs, and magnesium hexammine nitrate, 
Mg(NO;).,6NH;. Magnesium acetamide has been described by 


Franklin and Stafford (A., 1902, i, 748). a. & F. 


Potassium Hydroxopentafluorostannate [Stannihydroxo- 
pentafluoride]. Samuz.t H. C. Brices (Zeitsch, anorg. Chem., 1913, 
82, 441—444).—The salt K,SnF,,H,O, prepared from stannic 
chloride and potassium fluoride, and crystallising in octahedra, has 
been described by Marignac, who also assigned the same formula 
to a salt crystallising in lamelle, and obtained from the former by 
the addition of potassium hydroxide. This salt is now shown to be 

K,(SnF;0H),H,O. 
Potassium carbonate is preferable to the hydroxide. The salt forms 
highly glistening leaflets, and is more soluble than the hexafluoro- 
compound. An anhydride, probably K,(SnF,-O-SnF;), is formed 
at 160—170°. C. H. D. 


Crystallisation of Sodium Chloride, Bromide, and Iodide 
from Fusion and Aqueous Solution. E. Scuopert (Jahrb. Min., 
1913, ii, Ref. 186—187 ; from Diss., Leipzig, 1912).—The three binary 
systems of sodium haloids were investigated. The melting points 
of the simple salts are: the chloride, 800° (Walther and White) ; 
bromide, 748°; iodide, 670°. 

NaCl-NaBr.—When fused together, these form a continuous 
series of mixed crystals, with a minimum at 731° and NaBr 
72 mol. %. From solution the chloride crystallises below 0°15° as 
the dihydrate NaCl,2H,O in six-sided plates; and the bromide 
forms the monoclinic dihydrate NaBr,2H,O below 50°7°. The 
hydrated and the anhydrous salts each form mixed crystals; at 
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60° the series Na(Cl,Br) is continuous, but at —10° there is a 
break in the mixed crystals of the dihydrates. At 15° anhydrous 
or hydrated crystals appear according to the ratio of chloride to 
bromide in the solution. 

NaBr-NalI.—Fusions give a continuous series of mixed crystals, 
with a minimum at 636° and NaI 67 mol. %. These mixed crystals 
are unstable, becoming cloudy at the ordinary temperature. The 
hydrates, NaBr,2H,O and NalI,2H,0, are both monoclinic, although 
of different habit, and they do not form mixed crystals. 

NaCl-NaI.—These give a eutectic at 570° with NaI 62°5 mol. %. 
The chloride separates with a maximum isomorphous intermixing 
of NaI 2—3 mol. %; and the iodide with NaCl 24 mol. %. From 
solution at 60° pure sodium chloride cubes separate even in the 
presence of much iodide; and at lower temperatures there is no 
appreciable isomorphous mixing. L. J. 8. 


Colloidal Metal Chlorides and Sulphates. lLaAszté Karczae 
(Biochem. Zeitsch., 1913, 56, 117—121).—When sodium salicylate is 
treated with thionyl chloride, the sodium chloride resulting from the 
reaction, OH*C,H,-CO,Na+SOCI,=OH-C,H,°COCI + NaCl +SO,, 
separates in a colloidal form. The sodium salt of benzoic and other 
acids on similar treatment also yield sodium chloride in a colloidal 
form, and chlorides of other metals can also be obtained by using 
salts of metals other than sodium. The appearance and properties 
of these colloids can be varied by varying the conditions, such as 
using indifferent solvents iike benzene or light petroleum. These 
colloids can also be dissolved in certain indifferent solvents, from 
solutions in which they can be precipitated by other liquids. By 
using sulphuryl chloride instead of thionyl chloride, metallic 
sulphates can be obtained in colloidal form. S. B. S. 


Theory of the Causticising of Alkali Carbonate Solutions. 
P. P. Feporkrev (Zeitsch. anorg. Chem., 1913, 82, 341—352).—The 
reaction Na,CO,+ Ca(OH), = 2NaOH +CaCO,, has been studied, 
using the experimental data of Wegscheider and Walter (A., 1907, 
li, 259, 686), with some data from other authors. An 
equilibrium diagram is constructed for 80°, the solid phases being 
Ca(OH),, CaCO, and CaCO,;,Na,CO;,2H,O (pirssonite). The end 
of the mass-action curve lies at 80° on the line of total sodium 
concentration corresponding with 5°3 equivalents Na. The con- 
centration of the solution at this point is S}OH=4°3 and }CO,=0°5 
mols. per litre. A shaded area in the diagram, within which 
causticising is technically performed, is so situated that a double 
salt is not deposited, even when the temperature falls greatly 
during settling and cooling. C. H. D. 


Bromides. V. Icio Guarescui (Atti. R. Accad. Sci. Torino, 
1913, 48, 929947. Compare this vol., ii, 692).—The present 
paper deals with the four bromides: CaBr,,6H,O, SrBr,,6H,O, 
BaBr,,2H,O, and CoBr,,6H,O. By keeping them under various 
conditions (at various temperatures, in the presence or absence of 
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dehydrating agents, and with or without the use of a current of 
dry air) until of constant weight, a number of hydrates can be 
obtained. 

In the case of calcium bromide, hydrates exist containing 6H,0, 
5H,O, 4H,O, 3H,O, 14H,O, 1H,0, and $H,O. Strontium bromide 
forms two hydrates: SrBro,6H,O and SrBr.,H,O. Barium bromide 
exists in the two hydrated forms: BaBr,,2H,O and BaBr,,H,0. 

Cobaltous bromide exists in the following forms (compare Hart- 
ley, this Journal, 1874, 27, 501): CoBz,,6H,O (red prisms, m. p. 
47—-48°) ; CoBr,,54H,O (?) (rose-coloured); CoBr:,5H,O (pink) ; 
CoBr,,4H,O (reddish-violet, m. p. 70—71°); CoBr.,2H,O (reddish- 
violet); CoBr,,H,O (blue); CoBr.,4H,O (%); CoBr, (anhydrous, 
green). R. V. S. 


Supposed Occurrence of a Peroxide in Calcium Hydroxide 
Exposed to the Action of Air. Hvueo Ditz (J. pr. Chem., 1913, 
[ii], 88, 443—456. Compare this vol., ii, 320)—The author ad- 
versely criticises Vaubel’s work (A., 1912, ii, 1180; this vol., ii, 706) 
on the occurrence of a peroxide in calcium hydroxide after exposure 
to air, and maintains that the benzidine, m-phenylenediamine and 
starch-iodide reactions, used by Vaubel for the detection of the 
peroxide, are not suitable for this purpose. The starch-iodide 
reaction cannot be used in the presence of iron, the small amount 
of iron present in calcium hydroxide being sufficient to cause the 
rapid development of the blue colour. 

The reaction with benzidine is probably due to the presence of 
manganese in the calcium hydroxide, whilst the m-phenylenediamine 
reaction cannot be used for the detection of peroxides in the 
presence of iron and manganese. 

On the other hand, the titanic acid reaction is not influenced by 
the presence of calcium hydroxide as stated by Vaubel; a specimen 
of calcium hydroxide, which gave no reaction with this reagent, at 
once developed an intense yellow coloration on the addition of a 
trace of hydrogen peroxide. Even after 100 days’ exposure to 
air, no trace of peroxide could be detected in the calcium hydroxide. 

The author accordingly reaffirms his view that the starch-iodide 
and other reactions shown by calcium hydroxide are due to traces 
of manganese and iron, or to the formation of nitrite by the 
action of nitrous acid in the air (compare following abstract). 


Occurrence and Manner of Formation of Nitrite and 
Nitrate in Calcium Hydroxide and Other Compounds 
Exposed to the Action of Air. Hueco Dirz and Franz Kavy- 
HAUSER (J. pr. Chem., 1913, [ii], 88, 456—479).—The author has 
previously expressed the view (this vol., ii, 320) that the increase 
in the intensity of the starch-iodide reaction, shown by calcium 
hydroxide on exposure to air, is probably due to the gradual 
formation of nitrite by the absorption of the nitrous acid from 
the air, since, after exposure, nitrites can be detected by means 
of a-naphthylamine and sulphanilic acid. It is now found that 
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both nitrite nad nitrate are produced, and their amounts have 
been determined after varying times of exposure. A specimen of 
calcium hydroxide, after twelve days’ exposure to the laboratory 
atmosphere, contained nitrite corresponding with 0°020% of nitrous 
acid, and this amount did not appreciably increase even after 
exposure for forty days. 

The formation of nitrites and nitrates by exposing calcium 
carbonate and other basic substances to air has already been 
investigated by Baumann (A., 1889, 183), who has shown that the 
nitrous and nitric acids concerned in the formation of the nitrites 
and nitrates are not produced by the oxidation of atmospheric 
nitrogen or ammonia in the presence of the basic substances, but 
are already pre-existent in the atmosphere, and probably owe their 
origin to the direct union of nitrogen and oxygen during the 
combustion of coal gas and other combustibles used in the laboratory 
for heating and lighting purposes. The author describes a series 
of experiments carried out with calcium hydroxide in support of 
this view. F. B. 


Artificial Formation of Dolomite. K. Spancrenpera (Zettsch. 
Kryst. Min., 1913, 52, 529—567).—Working on the lines suggested 
by Linck (A., 1911, ii, 294), solutions of calcium and magnesium 
chlorides and ammonium sesquicarbonate were experimented on 
in an atmosphere of carbon dioxide at various temperatures and 
pressures. Under the various conditions, dolomite, calcite, mag- 


nesite, or vaterite were obtained. Dolomite, D 2°825, was best 
prepared by the action of magnesium chloride and sodium carbonate 
solutions on vaterite at 180—200° in 50 atmospheres of carbon 
dioxide. Dolomite and calcite may be separated by means of a 
solution of copper nitrate. L. J. S. 


Solubility of Calcium Sulphite. Juves Roparr (Bull. Assoc. 
chim. Suer. Dist., 1913, 31, 108—111).—In experiments carried out 
with the object of ascertaining the solubility of calcium sulphite 
in various solutions, 1 litre of the sulution containing the reagents, 
etc., was in each case boiled for three minutes, filtered at a 
temperature of 100°, and, after cooling, the amount of lime in 
the filtrate was estimated. One litre of water dissolved a quantity 
of calcium sulphite equivalent to 78 mg. of calcium oxide; this 
quantity was diminished to 37 mg. in the case of a 12% sugar 
solution. The presence of calcium carbonate causes a slight 
increase in the solubility of the sulphite, but when alkali hydroxides, 
carbonates, and sulphites are present, practically no calcium salts 
dissolve. With respect to sulphited sugar liquors, it is recom- 
mended that these should be filtered while hot, as the solubility 
of calcium sulphite increases when the temperature is lowered. 


W. P. &. 


The Binary System CaSiO,-CaF,. Franz Tursxy (Zettsch. 
anorg. Chem., 1913, 82, 315—322. Compare Karandéeff, A., 1910, 
ll, 954)—When the quantity of calcium fluoride is small, the 
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fluorine is completely volatilised on melting, larger quantities are 
partly retained as fluoride, but solid solutions are not formed in 
any case. Pseudowollastonite is obtained at high temperatures, 
but when the proportion of calcium fluoride is sufficient, wollastonite 
is obtained. In nature, the latter mineral can only have been 
formed in presence of mineralisers, such as fluorides. C. H. D. 


Filtration of Barium Sulphate. J. L. Osporne (J. Physical. 
Chem., 1913, 17, 629—631).—Experiments are described which 
confirm the observation that barium sulphate can be filtered quite 
readily under suction if a concentrated solution of ammonium 
acetate is added to the precipitate and the mixture well stirred 
before filtration. The experiments show further that the 
coagulating effect of the ammonium acetate is dependent on the 
solubility of barium sulphate in concentrated ammonium acetate 
solution. In presence of ammonium chloride or hydrochloric acid, 
the effect of the ammonium acetate is less evident, and this is 
attributed to the lowering of the solubility of barium sulphate in 
presence of these substances. H. M. D. 


Experiments at High Temperatures. I. Fusion and 
Volatilisation of Refractory Oxides in the Electric Vacuum 
Furnace. Otto Rurr, HERMANN SEIFERHELD, and JosepaH Supa 
(Zeitsch. anorg. Chem., 1913, 82, 373—400. Compare A., 1910, ii, 
575).—The melting point of most refractory oxides in a carbon 


furnace depends in a high degree on the character of the surround- 
ing atmosphere. The only oxide wkich has a sufficiently well- 
defined melting point under the conditions employed to serve for 
calibration purposes is alumina (2010+10°). 
’  _Glucinum oxide, G1O, has m. p. 2525° under reduced pressure, 
but volatilises below that temperature. Magnesia melts above 
2500°, but reacts vigorously with carbon, so that the true tem- 
perature has not been determined. Lime also reacts with carbon 
and nitrogen. Under reduced pressure it is not melted at 2450°, 
but volatilises rapidly from 2000° onwards. Zirconia is readily 
reduced, but the lower oxide formed has m. p. 2585°, almost 
independent of the pressure or of the rate of heating. Its vapour 
pressure is very low, even at the melting point. Stannic oxide 
melts in a zirconia crucible at 1625°, and is at once violently 
reduced. 

The oxides of yttrium, cerium, thorium, and lanthanum are 
rapidly converted into carbides. Titanium dioxide is completely 
converted in a short time into the oxide Ti;O,,. Columbium, 
tantalum, and ch-omium oxides are reduced to lower oxides. 


C. H. D. 


Glucinum Compounds. Witnetm Bivtz (Zettsch. anorg. Chem., 
1913, 82, 438—440. Compare Mieleitner and Steinmetz, this vol., 
ii, 707)—Crude glucinum sulphide, prepared from the metal and 
sulphur vapour, is strongly phosphorescent. 

Giucinum and scandium acetylacetonates have the simple 
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molecular weight in carbon disulphide solution, and are unchanged 
in the presence of ammonia, thus resembling aluminium rather than 
the rare earths. 

Potassium glucinum fluoride, K,GIF,, crystallises from solutions 
having the composition KGIF3. C. H. D. 


The Corrosion of Lead in Lime Mortar, and the Supposed 
Peroxide Occurring in Calcium Hydroxide which has been 
Exposed to the Air. Hueco Ditz (Zeitsch. angew. Chem., 1913, 
26, 596—598).—Polemical against Vaubel (A., 1912, ii, 1172; this 
vol., ii, 706, 777), the author maintaining that all Vaubel’s results 
can be explained by the presence of iron or of nitrite in the calcium 
hydroxide, the nitrite having been formed by the action of the 
air (compare this vol., ii, 320, 958). z. & PF. 


The Solubility of Lead Sulphate and Lead Chromate. 
Grore von Hevesy and Fritz Panetn (Zeitsch. anorg. Chem., 1913, 
82, 323—328).—Radium-D, being chemically inseparable from 
lead, may be used as an indicator in experiments with lead salts. 
The concentration of radium-D in the lead remains constant after 
mixture has once taken place, however small the quantity of the 
lead may be. A quantity of 10-! grams of radium-D may be 
measured by means of an electroscope, using the f-radiation of 
radium-#, whilst by waiting until an equilibrium quantity of 
radium-F has formed, and using the a-radiation, the sensitivertess 
is increased to 10-12, 

The solubility of lead chromate is found by the former method 
to be 1:2 x 10-5 grams per litre at 25°. Kohlrausch’s approximate 
estimate from the conductivity is 10-4. This is the least soluble 
salt of lead. Lead sulphide gives the value 3x10-4 grams per 
litre in water, or 1°5 x 10-4 in presence of an excess of hydrogen 
sulphide, the higher value in the former case being due to partial 
hydrolysis. 

The method of radioactive indicators has the advantage over 
methods involving the weighing of small quantities that there is 
no danger of the inclusion of impurities in the result. C. H. D. 


Atomic Weight of Copper. WititaAm Cicusner DE Coninck 
and F. Ducetuiez (Rev. gen. Chim. pure Appl., 1913, 16, 122—123). 
—A determination of the atomic weight of copper. The metal was 
purified by the method described by Vigouroux (Société des 
Sciences physiques et Naturelles de Bordeaux, 1905-1906, 34), and 
the estimation carried out by conversion into the oxide; the mean 


of five experiments gave the atomic weight of copper as 63°549. 
F. M. G. M. 


The Action of Sulphides of the Allyl Group on Lead 
Amalgam and Mercury. Maninpra Natu Bannersee (Zeitsch. 
anorg. Chem., 1913, 83, 113—118).—Mercury is not completely 
purified from lead by distillation in a vacuum. The lead is com- 
pletely removed from lead amalgam by rubbing repeatedly with 
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garlic juice, lead sulphide being formed, and this method is found 
to purify crude mercury completely. Some mercuric sulphide is 
also formed. The action of the garlic juice is due to the presence 
of sulphides of the allyl group. C. H. D. 


Solubility of Mercury Haloids in Haloid Salt Solutions, 
Water Herz and W. Pavut (Zeitsch. anorg. Chem., 1913, 82, 
431—437).—-Determinations of the composition of a large number 
of saturated solutions of halogen salts of mercury and the alkali 
metals show a tendency to form complex salts, in which the 
molecular ratios are very simple. C. H. D. 


Preparation of Mercury Derivatives of Aminosulphonic 
Acids which are Soluble in Water and Stable to Alkalis, 
Kart Hormann (D.R.-P., 261460),—The insolubility of the pre- 
viously described mercury derivatives of aminosulphonic acids 
(Divers, T., 1896, 69, 1634) detracts from their therapeutic value. 

The salt, KO,NSHg,H,O, is prepared by treating an alkaline 
solution of aminosulphonic acid with mercuric oxide or chloride; 
the analogous sodium salt is crystalline, whilst the rubidium and 
lithium salts are also mentioned. F. M. G. M. 


The Atomic Weight of Yttrium. II. Ruicnarp J. Meyer 
and M. Weinneser (Ber., 1913, 46, 2672—2675).—In a former 
communication (Meyer and Wuorinen, this vol., ii, 323) the atomic 
weight of yttrium was calculated from the ratio Y,0,: Y¥,(SO,),, 
using 32 as the atomic weight of sulphur. Recalculation with 
correct atomic weights gives the atomic weight of yttrium as 88°71 
and 88°73 respectively. 

Fresh experiments on material which had been submitted to 
exhaustive fractionation by the iodate method gave the values 
88°76, 88°80, and 88°73. 

The authors have now determined the atomic weight from the 
ratio Y,(SO,),: Y,O3, the yttrium sulphate, dehydrated at 400°, 
being transformed into the oxide by heating at a high temperature. 
The mean of six experiments gave 88°75 as the atomic weight of 
yttrium, the values obtained varying between 88°71 and 88°76. 

As a mean of all experiments the atomic weight is taken to be 
88°7. T. 8. P. 


Scandium in American Wolframite. Hiram 8. Lukens 
(J. Amer. Chem. Soc., 1913, 35, 1470—1472).—The author has 
recovered pure scandium oxide from wolframite residues from the 
Zinnwald, using the method previously described by Meyer (A., 
1909, ii, 45; 1910, ii, 853). The sulphate was prepared from the 
oxide and then re-converted into the oxide for the purpose of 
atomic-weight determinations. In two experiments the atomic 
weight of scandium was found to be 44°59 and 44°77 respectively. 

The oxide was shown to be pure by spectral and radioactivity 
tests. 2. &. &. 
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The Theory of the Preparation of Aluminium. RicHarp 
Lorenz, Asmus Jabs, and W. Ertex (Zeiisch. anorg. Chem. 1913, 83, 
39—50, 328. Compare Pascal and Jouniaux, this vol., ii, 508; 
Puschin and Baskov, ibid., 318; Fedotéev and Iljinsky, 2bid., 324). 
—The freezing-point curve of mixtures of cryolite and alumina is 
found to have a eutectic point at 33 mol. % Al,O, and 937°. Solid 
solutions are formed up to 20 mol. % Al,O,, but not on the alumina 
side of the eutectic. Irregularities in the cooling curves are 
frequent, owing to the tendency to undercooling and the low 
thermal conductivity. Zonal structure is observed in the solid 
solutions under the microscope. On approaching the eutectic 
composition, marked segregation takes place, and needles of 
corundrum appear together with the crystallites of the solid 
solution. A definite eutectic structure is not obtained, but 
aggregate polarisation is observed in the ground mass. 

The results obtained with cryolite and sodium fluoride differ 
somewhat from those of Fedotéev and Iljinsky, the eutectic point 
being found at 23 mol. % cryolite and 77 mol. % sodium fluoride 


at 886°. Solid solutions are formed on the sodium fluoride side. 
C. H. D. 


The Density of Aluminium. Francis J. Brister (Trans. 
Faraday Soc., 1913, 9, 162—173. Compare A., 1912, ii, 847).— 
Aluminium containing 0°36% of impurities has in the cast state 
Dj, 2°703. Worked specimens of aluminium increase in density 


on annealing. With sheet metal containing 0°67% of impurities, 
the following values of Dj* have been obtained: hard, 2°7076+ 
0:0002; annealed for two hours, 2°7086+0°0002; annealed for 
twenty-two hours, 2°7085+0°0001. C. H. D. 


Some Colloidal Solutions Derived from Hydrated Alumina. 
Wittiam B. Bentiey and R. Pairs Rose (J. Amer. Chem. Soc., 
1913, 35, 1490—1499)—When freshly precipitated and well-washed 
aluminium hydroxide is dissolved to saturation in a hot 8% solution 
of acetic acid, a colloidal] solution is obtained which is coagulated by 
the addition of hydrochloric acid ; nitric acid will similarly produce 
coagulation, and also potassium sulphate, but not sulphuric acid. 
The acetic acid may be replaced by formic, propionic, or butyric 
acid, but the last two are much less effective. 

The various experiments carried out by the authors lead them 
to the conclusion that the colloidal solution is one of a basic 
aluminium acetate and not of aluminium hydroxide. __ T. S. P. 


The Constitution of Aluminates. Wuttiam Bium (./. Amer. 
Chem. Soc., 1913, 35, 1499 —1505).—The author has determined the 
changes in hydrion concentration taking place in a solution of 
aluminium chloride during the precipitation and re-solution of 
aluminium hydroxide by alkalis, by means of a hydrogen electrode 
(compare Hildebrand, this vol., ii, 721, 727). From the curves 
showing the relation between the #.M@.F. and the number of c.c. 
of alkali added, the points at which precipitation of the aluminium 
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hydroxide begins and at which its re-solution is complete, can be 
determined, and the results indicate that one molecule of freshly- 
precipitated aluminium hydroxide dissolves in exactly one molecule 
of sodium or potassium hydroxide, that is, that an aluminate is 
formed of the composition NaAlO, or KAIO,. This result disproves 
the conclusion of Mahin, Ingraham, and Stewart (this vol., ii, 139) 
that the solubility of aluminium hydroxide in bases is due princi- 
pally to its colloidal properties, and not to the formation of salts. 
=. & P. 


The Preparation of Aluminium Nitride from its Elements. 
JoHANNES WoLF (Zeitsch. anorg. Chem., 1913, 83, 159—162) —Pre- 
paration from fine aluminium by Fichter’s method (A., 1907, ii, 
691) having failed to give more than a small absorption of nitrogen, 
it was found that at a higher temperature, about 820°, a vigorous 
reaction set in, the product then containing 31°74% N, a quantity 
which was not further increased by powdering and heating for a 
short time in nitrogen, but after long heating rose to 32°58% 
(compare Fichter and Spengel, this vol., ii, 711). C. H. D. 


Influence of Foreign Substances on the Crystal-form of 
Alum. Perr A. Zemsatscnensky (Zeitsch. Kryst. Min., 1913, 52, 
604—606 ; from Mém. Acad. Sci. St. Péiersbourg, |viii], 30, 1—19).— 
From solutions containing hydrochloric acid of varying concen- 
tration and at different temperatures crystals of alum sometimes 
present the form of the pentagonal dodecahedron (210). Under 
certain conditions the compounds 

3(K,A1,8,04¢,24H,O),K,S0,,8KC1,3A1,Cl, 
and 2K,S0,,H,SO,,6H,O also separate. L. J. S$. 


The Action of Hydroxyl Ions on Aluminium and Clayey 
Soils by Marling. Paut Rou.anp (Landw. Jahrb., 1913, 44, 
437—440).—-A continuation of previous work on the action of 
hydroxyl ions on clay soils, the changes being studied by the 
adsorption of compounds such as malachite-green or aniline-blue 
(compare this vol., ii, 27, 302, 356, 412). F. M. G. M. 


Decomposition of Felspar and its Use in the Fixation of 
Atmospheric Nitrogen. Wituiam H. Ross (J. Jnd. Eng. Chem., 
1913, 5, 725—-729).—-Many processes have been patented relating 
to the decomposition of felspar with the object of rendering the 
potassium contained in it available as a plant food. Most of the 
methods depend on heating the substance to a high temperature, 
either alone or mixed with calcium oxide, calcium sulphate, etc. 
The author has carried out an investigation in order to ascertain 
the efficiency of ignited felspar in fixing nitrogen through the 
agency of the combined alumina or silica present, and finds that 
when a mixture of felspar, calcium oxide, and carbon is heated at 
1400° for a few hours in an atmosphere of nitrogen, the felspar 
may absorb 7°44% of its weight of nitrogen ; this quantity is greater 
than that which would be required to combine with the alumina 
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resent to form aluminium nitride, but no direct experiments have 
been made to determine in what form the nitrogen is combined. 
The mixture evolves ammonia when boiled with water or sodium 


hydroxide solution. During the ignition at the temperature men- 


tioned the whole of the potassium present in the felspar is 
W. P. S. 


volatilised. 


Binary Systems of Manganous Chloride with the Chlorides 
of Some Alkali Metals. Carto Sanponnini and G. Scarpa (Atti 
R. Accad, Lincei, 1913, [v], 22, ii, 163—168).—The paper deals with 
the thermal analysis of the systems LiCl-MnCl,, NaCl-MnCl,, and 
KCI-MnCl,. The results show that in this case also lithium 
chloride resembles magnesium chloride rather than the chlorides 
of the alkali metals in its behaviour. Lithium chloride and man- 
ganous chloride form solid solutions in all proportions; the curve 
shows a minimum at about 48 mol. % of LiCl and 555°. 

Sodium chloride and manganous chloride form (at 441° and 445° 
respectively) two compounds which decompose on fusion, and 
probably have the compositions NaCl,2MnCl, and 4NaCl,MnCl,. 

Potassium chloride and manganous chloride form two compounds. 
One, KCl,MnCl,, has m. p. 495°. The other, 4KCI,MnCl,, is 
formed at 445°, and decomposes on fusion. The eutectic mixture 
of KCl,MnCl, and KCl lies at 35 mol. % of KCl and 450°. That 
of the two compounds lies at 65 mols. % of KCl and about 428°. 
The compound 4KC1,MnCl, corresponds with the chloromangano- 
kalite recently found in the minerals of Vesuvius. R. V. 8. 


Studies on Oxidation. III. The Oxidative and Catalytic 
Activity of Manganese Compounds. fRercinatp T. CoLcGaTE 
(J. Soc. Chem. Ind., 1913, 32, 893—898).—The interactions of 
manganese salts, hydrogen peroxide, and potassium permanganate 
have been studied, as well as the oxidation of hydrogen by perman- 
ganate. The results are held to indicate that manganese salts 
resemble ferrous salts in so far as they promote oxidation at all, 
a similar explanation (see this vol., ii, 967) being given of their 
oxyphoric and catalytic power. Hydrogen peroxide, however, is not 
powerful enough to convert the manganese salt into a perhydrol. 
permanganate being necessary; the permanganate acts as a 
depolariser, and is itself eventually reduced to the dioxide. 

A similar explanation of the catalytic activity of manganese 
dioxide is given. It is assumed that this compound, in its hydrated 
form, is converted into a perhydrol, which is itself either so 
unstable that it is at once resolved into oxygen and a manganous 
compound, or else it gives rise by hydrolysis to hydrogen trioxide, 
which immediately decomposes. 

A peroxide character is assigned to potassium permanganate, 
and it is argued that it always acts as an oxidising and not as a 
reducing agent. It is, however, not the immediate agent of oxida- 
tion, but acts as a hydrogen depolariser, the OH-ion of the electro- 
lyte being the effective oxidising agent when it is used. The 
suggestion previously put forward. (this vol., ii, 498) that hydrogen 
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peroxide may be a product of the oxidation process is withdrawn, 
although it 1s probable that hydrogen peroxide may be a product 
of hydrolysis. T. &. P. 


Melting Points of Refractory Elements. I. Elements with 
Atomic Weight 48-59. Grorce K. Burcess and K. G. Watren- 
BERG (Zeitsch. anorg. Chem., 1913, 82, 361—372; and J. Washington 
Acad, Sei., 1913, 3, 371—378). The determinations are made by 
means of the micropyrometer (Burgess, Physikal. Zeitsch., 1913, 
14, 158), using minute particles of the metals on a platinum or 
iridium strip in an atmosphere of purified hydrogen. It is shown 
that an appreciable error is not introduced by the formation of 
alloys. The melting points of nickel (1452°) and palladium 
(1549°) are used for calibration. The following results are 
obtained: Iron (electrolytic or reduced by hydrogen), 1533+1°; 
cobalt (Kahlbaum), 1477+2°; chromium, 1520°; manganese 
(97°5%), 1254°, the value for pure manganese being perhaps 20° 
higher ; vanadium, 1720+30°; titanium, 1795+15°. 

Photo-micrographs are also given, showing the stages of the 
melting process. C. H. D. 


A Specimen of Ancient Iron from Ceylon. Watrer 
Rosenwain (Zrans. Faraday Soc, 1913, 9, 132—135. Compare 
Hadfield, A., 1912, ii, 258)—A portion of a link from a chain, 
exposed to the air in Ceylon for two thousand years, was largely 


uncorroded. The iron had the structure of a somewhat porous 
wrought iron, and contained Si 0°138, S 0°054, P 0°223, Cu 0-076, 
and Ni 0°074%. In spite of the comparatively high sulphur content, 
the metal corroded very slowly, a result possibly connected with the 
simultaneous presence of copper and nickel. Manganese, chromium, 
molybdenum, and vanadium were absent. C. H. D. 


Thermal Effects and Magnetic Changes of Ferromagnetic 
Substances at High Temperatures. Korard Hownpa (Sci. 
Rep. Tohoko Imp. Univ., 1913, [i], 2. 69—94. Comjare Honda and 
Tagaki, this vol., ii, 222).—The thermal method has now been made 
more sensitive, so that the thermal change accompanying the 
magnetic transformation may be recognised. The y—>a or B—>a 
change in pure iron begins at about 800°, and the development of 
heat is still perceptible down to 700°. In nickel the thermal 
change extends from 375° down to about 250°. Cast cobalt gives a 
distinct development of heat, but after annealing this becomes less, 
and it almost disappears after repeated heating and cooling. The 
magnetic change also extends over a considerable range of tem- 
perature, which increases with increasing strength of field. The 
development of heat is independent of the strength of the magnetic 
field. At the eutectoid point the magnetic properties of steels 
change discontinuously. 

The evidence favours tlie view that the supposed B —>a change 
is not a phase change, but represents a change within a single 
phase. Similarly, nickel and cobalt are regarded as existing in one 
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modification only, which undergoes a magnetic change within an 
interval of temperature. The beginning of the magnetic change in 
steels on cooling is at 795—770°, and is independent of the carbon 
content. C. H. D. 


An Electrolytic Theory of the Corrosion of Iron. Bertram 
LamMBERT (Z7ans. Faraday Soc., 1913, 9, 108—114. Compare T., 
1910, 2426; 1912, 2056).—Oxygen acts in the corrosion of iron by 
destroying the hydrogen polarisation at the cathode. Iron which is 
sufficiently free from impurities to remain bright in water and air 
or in copper sulphate or nitrate reacts immediately in solutions of 
copper chloride. C. H. D. 


The Oxidicability of Ferrosilicon. M. von Scuwarrz (Zeitsch, 
anorg. Chem., 1913, 82, 353—356).—The oxidation of ferrosilicon 
containing 50% Si is very slow in air at 850—1100°, the absorp- 
tion of oxygen being incomplete after one hundred and twenty 
hours. In oxygen the reaction is more rapid, but is still far too 
slow for quantitative purposes. The material is used in fine 
powder. C. H. D. 


Studies on Oxidation. II. The Nature of the Process in 
which Hydrogen Peroxide is Utilised. Iron Salts as 
Catalysts. CO. S. Mummery (J. Soc. Chem. Jnd., 1913, 32, 889—893. 
Compare this vol., ii, 498)—-The author has studied the interaction 
of hydrogen peroxide with ferrous and ferric sulphates under 
different conditions, and also the oxidation of formic acid by 
hydrogen peroxide in the presence of iron salts. The results 
obtained are held to justify the conclusion that ferrous salts 
promote oxidation by means of hydrogen peroxide in virtue of the 
formation of a ‘“‘ perhydrol”’ of the type FeX(O-OH), which salt is 
formed reversibly, and is alternately produced from and recon- 
verted into ferrous salt when an oxidisable substance is present 
together with hydrogen peroxide. Evidence for the formation of 
such a ferrous perhydrol is adduced from the fact that when 
hydrogen peroxide is added to ferrous sulphate in the presence of 
Trillat’s agent (pp/-tetramethyldiaminodiphenylmethane) dissolved 
in citric acid, a brilliant blue colour is produced. The action does 
not take place, however, if the agent is added last, nor do ferric 
salts and hydrogen peroxide determine the appearance of the blue 
colour, but give rise to a brown colour instead of a blue. 

The fact that ferric salts also promote oxidation may be 
accounted for by the formation of a ferric perhydrol, for example, 
FeX,(0-OH). As, however, the ferric salts are less basic than 
ferrous salts, they give rise to a far smaller proportion of the 
perhydrol, and are consequently less active. 

The catalytic decomposition of hydrogen peroxide by iron salts 
in the absence of an oxidisable substance is ascribed to the forma- 
tion of higher perhydrols, which are regarded as derivatives of 
hydrogen trioxide. 

The formation of the perhydrol converts the hydrogen peroxide 


it. 968 ABSTRACTS OF CHEMICAL PAPERS. 


into an electrolyte, which can then act as an oxidiser, in accord- 
ance with the view expressed by E. F. and H. E. Armstrong (this 
vol., i, 1116) that “the catalyst may well be defined as the agent 
which brings about the inclusion of the interacting substances in 
the electrolytic circuit within which the change takes place so soon 
as the circuit is established, the electrolyte being the actual agent 
by which the change is affected.” a & P. 


The Thermal Dissociation of Cobaltammonias. WILHELM 
Bittz (Zettsch. anorg. Chem., 1913, 83, 177—192)—When the 
thermal dissociation of the cobalt-ammonias is studied by 
either the statical or the dynamical method, equilibrium is 
only reached very slowly. Hexa-amminocobaltichloride _ is 
stable even when heated for one hundred hours at 193°, but 
rapidly loses INH, at 216°. With large quantities or shorter 
time very incomplete dissociation is obtained. Some of the changes 
proceed slowly for several days, and then more rapidly, the tem- 
perature remaining constant, and the reactions are irreversible. In 
many cases reduction to the cobaltous condition occurs. Cobaltic 
salts in presence of cobaltous salts may be estimated by adding an 
excess of alkaline arsenite in an atmosphere of nitrogen and titrat- 
ing the excess of arsenite. In the case of the cobaltichloride, the 
compound CoCl,,4NH, is formed, but the phosphate decomposes 
according to the equation: 

6[Co(NH3;),|PO, = 3CoP,0, + 34NH,; +3H,O + Np. 
C. H. D. 


Ammonia Compounds of the Nickel Haloids. Witney 
Binrtz and Bruno FerkenHEver (Zeitsch. anorg. Chem., 1913, 83, 
163—176).—The isobars have been determined by passing ammonia 
over the substance in a combustion tube kept very exactly at a 
constant temperature until equilibrium is attained. The isotherms 
have been determined by heating the flask containing the substance 
in boiling aniline (179°) or thymol (230°), the flask being exhausted 
before heating, and the pressure read after heating for an hour. 
The weight of the substance then enables its composition to be 
calculated. The vapour-pressure curves have also been determined. 

The hexa-ammines are best prepared in the wet way, compounds 
prepared by the action of ammonia gas on the anhydrous salts 
being very bulky. The curves show the compounds NiCl,,6NH;, 
NiCl,,2NH;, and NiCl,,NHsg, this being bright yellow, easily distin- 
guishable from anhydrous nickel chloride. The decomposition of 
the mono-ammine occurs at 373°. The bromide and iodide only 
form the hexa- and di-ammine. 

The following heats of reaction have been found: NiCl,,6NH, 
NiCl,,2NH,+4NH,=16 Cal.; NiCl,,2NH, = NiCl,,NH,+NH,;= 
21°6 Cal.; NiCl,.NH, — NiCl,+NH,=24°2 Cal.; Nil,,6NH, — 
Nil,,2NH, -+4NH;=18°3 Cal. A comparison of these heats of 
reaction with those determined calorimetrically gives a good agree- 
ment (compare Ephraim, this vol., ii, 129, 130). C. H. D. 
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Two Double Salts of Molybdic Acid. M. K. Extascnevirscur 
(Zeitsch. Kryst. Min., 1913, 52, 630—632 ; from Ann. Inst. Mines, 
St. Petersburg, 1910, 2, 345—351).—Descriptions are given, in 
Fedorov’s nomenclature, of the monoclinic crystals of the potassium 
and ammonium cobalt salts 3K,Mo0,,Co,(MoO,).,4Mo0,,10H,O and 


3Am,.Mo0,,Co.(MoO,)3,4Mo00,,10H,O, prepared by N. 8. 1 « % 
L. J. S. 


The Reduction of Tin Chlorides by Hydrogen, and a New 
Method of Reduction. Frreprich Meyerand Hans Kersten (Ber., 
1913, 46, 2882—2887).—When the vapour of tin tetrachloride, 
mixed with hydrogen, is passed through a horizontal quartz tube 
heated at 1000°, stannous chloride is produced. Stannous chloride 
and hydrogen, under the same conditions, give only small quantities 
(traces) of tin. Experiments in a special apparatus showed that 
the reduction of the stannic chloride commences at 200°, and that 
of stannous chloride at 350°. 

For further experiments the authors used an apparatus arranged 
on the principle of a reflux condenser. The lower part of a quartz 
tube, sealed at the bottom, could be heated in an upright electric 
furnace ; the upper part acted as a cooler. Into the top of the tube 
were fitted narrower tubes through which hydrogen and a mixture 
of hydrogen and stannic chloride vapour could be introduced ; there 
was also an exit tube for waste gases. When stannous chloride was 
used, it was placed at the bottom of the quartz tube before the 
narrower tubes were introduced. With this apparatus, under 
appropriate conditions of temperature, etc., both stannic and 
stannous chlorides could be reduced to tin, or stannic chloride to 
stannous chloride, in a practically quantitative manner. 


T. 8. P. 


Working Up of Platinum Residues. D. J. pz Jona (Chem. 
Weekblad, 1913, 10, 833—834).—To obtain platinum chloride free 
from potassium a concentrated hot alkaline solution of the residues 
is reduced with sodium formate, the platinum collected and ignited, 
dissolved in agua regia, and the chloride recrystallised. A detailed 
account of the experimental conditions is given. A. J. W. 


Platinoammine Compounds. Lupwic Rampere (Zeitsch. anorg. 
Chem., 1913, 83, 33—38).—By adding suflicient ammonium chloride 
in the reaction between potassium platinochloride and ammonia, 
it is possible to prevent the replacement of chlorine by hydroxyl, 
and so obtain the pure chloro-compounds. The product obtained 
in such an experiment contains 85% of the compound [Pt2NH,]Cl, 
the remainder being [Pt4NH,]PtCl, and [PtCl4NH,],PtCl,. By 
dissolving in ammonia, filtering and evaporating, a white product, 
PtCl,,4NH;,H,O, is obtained, which is converted into trans-platoso- 
ammine chloride by heating in a stream of air, first at 110° and 
then at 250—260°, until no more ammonia is expelled. 

_ trans-Platosoammine iodide is best prepared from platinous 
iodide and ammonia, boiling until dissolved, and then blowing 
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steam through the solution to expel excess. A yield of 90—95% 


is thus obtained. 
The cis- and trans-nitrites have also been obtained in a colourless 
form. c.. B.D, 


Mineralogical Chemistry. 


Marcasite Nodules from Podolia, Russia. N. S. Wartitscn 
(Zeitsch. Kryst. Min., 1913, 52, 634; from Annuaire Céo/. Min. Russie, 
1910, 12, 16—19).—Nodular concretions of marcasite occur in the 
chalk-marl at Lyadava, govt. Podolia. Analysis gave: Fe, 47°87; 
S, 51°96; P,O,, trace; D 4°76. They weather to limonite, con- 
taining: FeO, 62°47; Al,O;, 1°43; P,O;, 1°32; insol., 23°91; loss 
at 100°, 14°50; loss on ignition, 9°75; total, 98°83. L. J. S. 


Minerals of the Ore-deposits of Kerch and Taman, Crimea. 
Sercer P. Popov (Zeitsch. Kryst. Min., 1913, 52, 606—614; from 
Travaux Mus. Géol. Pierre le Grand, Acad. Sei. St.-Pétersbourg, 1910, 
4, 99—198).—A detailed description is given of the various 
minerals, and several analyses are given of brown iron-ore (limonite), 
siderite, anapaite (A., 1903, ii, 303), vivianite and its alteration 
products (paravivianite, kertschenite and oxykertschenite, A., 1906, 


li, 236), and wad. L. J. 8. 


Autunite of Lurisia. Gaprizve Lincio (Aéti 2. Accad. Sci. Torino, 
1913, 48, 959—967).—The mineral has the composition : 


P,O;. UO. CaO. H,O. Gangue. Total. 
13°21 60°57 5°64 19°95 0°76 100°13 


It crystallises in fluorescent tablets in the rhombic system, is 


feebly radioactive, and hence resembles the autunite of Autun. 
R. V. 8. 


Barytes from Kerch, Crimea. A. A. Kascninsk1 (Zeitsch. 
Kryst. Min., 1913, 52, 624; from Ann. Inst. Mines, Si. Petersburg, 
1910, 2, 251).—A specimen of yellowish radiating barytes, fungoid 
in external form, from a limonite mine, gave: 

BaO. 80; SiO, Al,O;, Fe,O,, Mn,0,. UaO. MgO. Na,O. Ign. Total. 
63°35 34°21 0°19 0°16 074 008 0°22* O76 99°71T 


* Including trace of K,O. + Also traces of Cl and P. 
L. J. 8. 


Chemical Investigation of Certain Minerals from Ceylon 
Gravel. III. Grorecrr P. Tscuernik (Bull, Acad, Sct St. Pélersbourg, 
1913, 721—732. Compare this vol., ii, 421, 518).—-Gravel from the 
Ratnapura district contains dark grey, somewhat oblong pebbles, 
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one side of which retains traces of crystalline form, and has a black 
colour. This mineral gives a conchoidal fracture with velvet- 
black colour and semi-metallic lustre, its streak being grey. It is 
brittle, but shows no sign of cleavage, and its hardness is almost 
identical with that of orthoclase. At the edges of thin fragments 
a faint reddish-brown light is transmitted. Analysis gave the 
percentage composition : 


3 
CaO. Y,0;. Ce,0;. UO,. ThO, FeO. MnO. Ta,0,;. Cb,0;, H,O. Na,O, Total. 
1°89 17°85 3°72 6°06 1°52 3°41 0°21 49°58 14°96 0°32 Traces 99°41 


Calculation from these numbers gives the formula: 

12(Y,03,Ta,O;) + 2iCes0atan0s) + 3[(FeO).,Ta,0,] + 
4[UO,,(Cb,05)a] + ThO,,(Cb,0;)» + 3[(CaO),,Ta,0;]. 

The mineral has therefore the chemical constitution of a modified 
yttrotantalite, although its physical properties resemble more closely 
those of the allied fergusonites. 

The properties of the mineral are discussed in their relations to 
those of other yttrotantalites. t. BF, 


Olivine and Melilite Crystals from Furnace Slags. Kari 
Busz and F, W. Risprre (Centr. Min., 1913, 625—634).—Crystals of 
a pure iron-olivine, Fe,SiO, (fayalite), gave analysis I. A mangan- 
fayalite gave II, corresponding with 3Fe,Si0,,Mn,SiO,. The 
sulphur shown in this analysis is due to the presence of fine, dusty 
enclosures of iron and manganese sulphides in the crystals. From 
analyses of another mangan-fayalite, rendered impure by enclosed 
spinel, the composition 5Fe,SiO,,Mn,SiO, is deduced. Analysis of 
the enclosed spinel corresponds with 3(Ca,Mg,Mn)O,2(Fe,A1).0s. 
Lime-olivines gave III and IV, _ corresponding’ with: 
10Ca,8i0,,6(Fe,Mg).Si0,,3Mn,SiO, and 

3Ca,SiO,,2(Mg,Fe), $i0,,Mn,Si0, 
respectively, these both approximating to the double salt, 
Ca,S8i0,,R”,Si0, : 


SiO, <Al,0, FeO. MnO. Cad. 3 , Total. 

I, 29°59 1°54 69°18 trace _ 100°31 

II, 27°79 =: 0°39 51°90 17°44 = 0°88 — ‘ 99°85 
III. 33°17 — 18°97 11°21) 35°11 2°09 —- 100°55 
IV. 36°10 trace 4°89 11°81 32°68 15°15 _ 100°68 


The physical constants (density, crystal-angles, and a selection 
of the optical constants) of these crystallised materials are compared 
in the following table: 


D. (110) : (110). (021) : (021). a(Na). B(Na). (Na). 
I. 4°28 49°24’ 98°35’ 1°877 1°886 
II. 4°25 49 22 98 37 ‘ 1°836 1°846 
III. 3°341 47 20 98 21 ‘ 17054 =1°7105 
IV. 31190 475 98 8 — — 


Water-clear crystals of melilite gave analyses V (D 2°957) and VI; 
and the composition is expressed as a mixture of the alumin- 
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ous gehlenite molecule, 3R”0,R!’;0,,28i0,, with the silicate 
3R/0,28i0,. The optical constants of these crystals were deter- 
mined : 


SiO». Al,O,. Fe,0s. FeO. MuO. CaO. MgO. K,O. Na,O. Total. 
V. 39°84 4°34 0°12 — 2°30 36°03 10°20 4°37 2°01 99-21 
VI. 42°39 1°09 — 1°30 438 33110 12°16 — — 100°42 


L. J. 8. 


Wolkonskoite. Franz Ancew (Zeitsch. Kryst. Min., 1913, 52, 
568—579).—This green, earthy mineral fills nests and veins in 
calcareous sandstones of Permian age in the governments of Perm 
and Vyatka, Russia. When placed in water, it absorbs water, and 
crumbles to scaly fragments, which are optically isotropic, D 2°337. 
Analyses are given of material from: I, Perm; and II, Echinovka 
(Perm ?) : 


H,0. H,0. 
Si0,. Cr,0,. Al,O;. Fe,0, FeO. CaO. MgO. over 160°. below 160°. Total. 
I, 36°04 24°79 0°63 4°60 4°65 2°33 4°88 6°65 15°17 $9°74 
II. 37°14 22°77 4°33 2°13 3°46 2°77 4°09 7°38 15°53 99°60 


Neglecting water lost below 160°, the formula is 
(H,,Mg,Fe,Ca),(Cr,Fe,Al),SigOjo, 
which is analogous to the garnet formula. 
An artificial material, of similar colloidal nature, was prepared 
from a solution of sodium silicate and chromium chloride. 


L. J. §. 


A New Find of Alkaline Rocks in Timor. H. A. Brouwer 
(Centr. Min, 1913, 570—576).—Analyses are given of alkali-trachyte 
and shonkinite. L. J. S. 


Weathering of Rock-forming Minerals under the Influence 
of Sulphurous Acid. H. Lorz (Jahrb. Min., 1913, ii, Ref. 180—183 ; 
from Ber. Oberhess. Ges. Naiur-Heilkunde, N.F. Naturw. Abt., 1910-11, 
4, 70—108, and Diss., Giessen, 1912).—Various rock-forming minerals 
were exposed to the action of a moist atmosphere containing 
air (80%), carbon dioxide (19%), and sulphur dioxide (1%). At the 
same time comparative experiments were made in an atmosphere 
of air 80% and carbon dioxide 20%. In the latter case there was 
little or no action, but in the presence of sulphur dioxide small 
amounts of the bases (especially alkalis, iron, and aluminium) 
passed into solution, with an enrichment of silica in the residue. 
Analyses are given of fourteen rock-forming minerals, and of the 
portions of each that passed into solution. L. J. 8. 


ANALYTICAL CHEMISTRY. 


Analytical Chemistry. 


Gas Analysis Apparatus. A. Lomscnaxow (Chem. Zeit., 1913, 
37, 1262).—An apparatus for use in gas analysis consists of an 
absorption vessel A (see figure), and two reagent 
vessels, B and C. The reagent is introduced 
into C through the opening g, which is then 
closed by a rubber stopper; the vessel B, con- 
tained in C, is open at the bottom, and, by 
means of a rubber bulb attached to the open- 
ing e, the reagent may be caused to fill the 
vessel A, The gas under examination is allowed 
to enter by the capillary at the top of A, the 
reagent being driven back into B through the 
tube d, the quantity of solution contained in the 
space between the walls d and k passing through 
the small hole at the bottom of the tube d. 
After the gas has been introduced into the 


apparatus, the rubber bulb is compressed ; 

suddenly, causing a portion of the reagent — 
! 
| 
| 
\ 
! 
} 


solution to be expelled up the tube d against 
the plate f; this operation is repeated a few 
times in order to bring the solution in con- 
tact with the gas. The residual volume of gas 
is then driven back into the measuring burette 
by compressing the bulb, and causing the reagent 
solution to fill the vessel A. Ww. F.6 


C 


General Remarks on Methods of Volu-  d 
metric Analysis. M. Emmanven Pozzi-Escor {| (:--y 
(Buli. Assoc. chim. Suer. Dist., 1913, 31, 
124—127).—The author advocates the use of sineel solutions in 
volumetric estimations in preference to solutions which have been 
standardised empirically for one particular purpose. W. P. S. 


Use of the Sense of Smell in Volumetric Estimations. 
Jutius F. SacnEer (Chem. Zeit., 1913, 3'7, 1222).—Substances possess- 
ing a strong smell, such as zsovaleric acid, acetic acid, phenol, etc., 
and the salts of which are odourless, may be titrated without the 
use of any indicator other than the sense of smell, the disappearance 
of the odour on the addition of the alkali solution indicating the 
end-point of the titration. It is advisable, however, to add a 
slight excess of the alkali, and to titrate this excess with standard 
acid solution as the neutral point is indicated more sharply by 
the development of a slight odour than by its disappearance. 
Hydrolytic action and the action of carbon dioxide derived from the 
atmosphere influence the results to a certain extent. Similarly, 
ammonia can be titrated accurately. W. P. S&S. 
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An Automatic Pipette. OC. H. McCaarues (J. Ind. Eng. Chem, 
1913, 5, 755—756).—The pipette is similar to that described by 
Smith (A., 1912, ii, 678), but differs in that the point to which 
the liquid rises in the capillary is constant. This is attained by 
having two stock bottles, one being placed higher than the other, 
and discharging into this through a siphon arrangement, which 
maintains a constant level of liquid in the lower reservoir from 
which the pipette is filled. W. P.S. 


Estimation of Water of Crystallisation in Sulphates. Simon 
B. Kuzrian (Amer. J. Sci., 1913, [iv], 36, 401—405).—When 
sulphates are fused with sodium paratungstate, no decomposition of 
the sulphates occurs, reaction taking place in accordance with the 
equation: M”SO,+Na,0,12WO,=Na,S0O,+M/’0,12WO,. It fol- 
lows that the water of crystallisation in sulphates may be estimated 
by fusing them with an excess of the paratungstate. The method 
was tested on the hydrated sulphates of copper, aluminium, and 
nickel, and on chrome alum and potassium alum, and found to be 
quantitative. In these tests the loss in weight of the mixture was 
determined, and also the water expelled was collected and weighed. 
It is sufficient to keep the mixture in quiet fusion for fifteen to 
twenty minutes. T. S. P. 


Estimation of Chlorine in the Blood. Ivar Bane (Biochem. 
Zeitsch., 1913, 56, 158).—A criticism of the method of Rogée and 
Fritsch (this vol., ii, 872). S. B. 8. 


Hydrolytic Action as a Source of Error in the Estimation 
of Iodine and Bromine in Mineral Waters and Saline Deposits. 
Paut Kascutnsky (Zeitsch. angew. Chem., 1913, 26, 492—494).— 
Magnesium bromide and magnesium iodide are decomposed by 
water with liberation of the halogen acids, and when the residue 
obtained on evaporating the water, etc., is heated over a flame, 
the whole of the iodine and almost all the bromine present may 
be lost. It is essential in this estimation to precipitate the magnesia 
by the addition of potassium hydroxide; after the magnesium 
hydroxide has been separated by filtration, the iodide and bromide 
are estimated in the usual way. Potassium hydroxide is to be 
preferred to calcium hydroxide for the removal of the magnesia, 
as potassium chloride is less soluble than calcium chloride in the 
alcohol used during the subsequent stages of the estimation. 

W. P. S. 


The Action of Persulphates on Iodates and the Estimation 
of Periodates in Presence of Persulphates. Ericu M&.iEr and 
WattTHER Jacos (Zeitsch. anorg. Chem., 1913, 82, 308—314).—It is 
known that persulphates and iodates react to form sulphates and 
periodates, but an analytical method of determining how far the 
reaction proceeds has been lacking. The reaction 10’, +2I/+2H’= 
10’,+ H,O+I1, is quantitative in alkali hydrogen carbonate 
solution, but proceeds very slowly in alkali hydroxide solution. 
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When iodide is present, twice as much alkali hydrogen carbonate 
is added as is required to convert the hydroxide into carbonate, 
followed by arsenite solution and potassium iodide at 50°, and 
after cooling the solution is titrated with iodine solution. In this 
way periodate may be accurately estimated in presence of iodide. 
In presence of persulphate, however, low values are obtained, as 
the reaction 310’, + I/=4I10/;, which does not occur at the ordinary 
temperature in alkali hydroxide solution, is accelerated by per- 
sulphates, hypoiodite being formed as an intermediate product. 

A mixture containing only persulphate and periodate is made 
alkaline with alkali hydroxide, and potassium iodide is added. 
After boiling and cooling, the solution is acidified with sulphuric 
acid, and the iodine titrated with thiosulphate, giving the total 
periodate + persulphate. Another portion is mixed with alkali 
hydroxide, and reduced by boiling with granulated zinc; after 
acidifying and adding iodate, the liberated iodine is titrated with 
arsenite in alkali hydrogen carbonate solution. This gives the 
periodate oxygen: IO/,=I’+40, and this is subtracted from the 
total previously obtained. The addition of alkali hydrogen 
carbonate must be performed in a reflux apparatus to avoid loss of 
iodine. 

It has not been possible to find a reducing agent which acts on 


either persulphate or periodate, leaving the other intact. 
C. H. D. 


Volumetric Estimation of Fluorine. ALtrrep Greer (Ber., 
1913, 46, 2511—2513).—-When ferric chloride is added to neutral 
aqueous solutions of the alkali fluorides, white, crystalline pre- 
cipitates are formed having the general formula M,FeF,, analogous 
to that of cryolite; the sodium and potassium ferrifluorides were 
thus obtained. The existence of a double salt of the formula 
2FeCl,,2KF (Guyot, A., 1871, 854) could not be verified. 

Sodium ferrifluoride is only very sparingly soluble in water, and 
does not give a red coloration with thiocyanates. If, however, 
ferric chloride is run into a solution of an alkali fluoride containing 
some potassium thiocyanate, excess of the ferric chloride is indicated 
not by the formation of a red, but by the formation of a yellow, 
colour. The colour change is not sharp, but can be made more 
evident by shaking the solution with a mixture of alcohol and 
ether, the etherea] layer then taking up the red colour of the 
ferric thiocyanate. The colour change is still not sharp enough 
for volumetric purposes, but can be made so by diminishing the 
slight solubility of the alkali ferrifluoride by the addition of sodium 
chloride. It is necessary that the aqueous solution of the fluoride 
used should be neutral to phenolphthalein. 

The method of estimation is as follows: 0°5 Gram of the sub- 
stance is dissolved in 25 c.c. of water, 20 grams of sodium chloride 
and 5 c.c. of potassium thiocyanate solution (1: 5) are added, and 
the solution titrated with standard ferric chloride solution until 
a weak yellow colour is obtained. Ten c.c. of alcohol and 10 c.c. 
of ether are then added, the solution is well shaken (in a corked 
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flask), and further titrated with ferric chloride until the red colour 
persists in the ethereal layer, even after a long time. 

The method can be extended to the estimation of commercial 
sodium fluoride, which generally contains some acid fluoride, 
NaF,HF, and also sodium silicofluoride. The hot solution is 
neutralised with standard alkali, using phenolphthalein as indi- 
cator, whereby the total quantity of acid fluoride and silicofluoride 
is obtained; the neutral solution is then titrated with ferric 
chloride as above. The quantity of acid fluoride present is deter- 
mined by precipitating the silicofluoride as potassium silicofluoride 
by the addition of potassium chloride and alcohol, and then titrating 
with sodium hydroxide. Knowing the total quantity of acid 
fluoride and silicofluoride present, and also the quantity of acid 
fluoride, the amount of silicofluoride can be calculated. T.S. P. 


Modification of Schulte’s Apparatus for the Estimation of 
Sulphur in Iron and Steel. Hanns Fiscner (Chem. Zeit., 1913, 
37, 1223).—In this method the iron or steel is heated in a flask 
with hydrochloric acid, and the gases evolved are passed into two 
absorption flasks containing water and cadmium-zinc acetate 
solution respectively. In order to prevent the contents of the 
absorption flasks flowing back into the decomposition flask when 
the latter is cooled at the end of the operation, two safety bulbs 
are attached to a side-tube on the delivery tube; the second of 


these bulbs is partly filled with water, and its outer limb is con- 
nected with a vertical tube. The second absorption flask may 
also be provided with a long, vertical tube, through which the 
non-absorbed gases may escape. W.P.S 


Fusion Method for the Estimation of Sulphur in Iron and 
Steel. Freperick H. Franxuin (J. Ind. Eng. Chem, 1913, 5, 
839—842).—The following method is recommended: Three grams 
of the sample are dissolved in about 120 c.c. of copper-potassium 
chloride solution (prepared by dissolving 600 grams of copper- 
potassium chloride in warm water, adding 30 c.c. of hydrochloric 
acid and 30 c.c. of 20% barium chloride solution, and diluting the 
mixture to 1600 c.c.; it should be filtered after twenty-four hours), 
the insoluble residue is collected on an asbestos filter, washed with 
dilute hydrochloric acid, and then with water. The residue is 
separated as far as possible from the asbestos, dried at a tem- 
perature slightly under 100°, and then fused with a mixture of 
3 grams each of sodium carbonate and sodium peroxide. When 
cold, the mass is dissolved in hydrochloric acid, the solution is 
evaporated to dryness, and the residue is treated with water con- 
taining a small quantity of hydrochloric acid. The solution is 
filtered to remove silica, and the sulphuric acid in the filtrate is 
then precipitated as barium sulphate in the usual way. W. P. 8. 


Estimation of Sulphur in Pyrites and Other Sulphides. 
Max Dirttrien (Z-1tsch, —., Chem.. 1913, 83, 27—32).—The 
method of Heczko (A., 1911, ii, 89, 296) may be modified with 


ANALYTICAL CHEMISTRY. 


advantage by providing the transparent: silica tube with ground-on 
silica connecting tubes, the joints being lubricated with graphite. 
The escaping gases pass through a long series of absorbing bulbs, 
containing bromine and bromine water. The finely powdered ore 
is heated in a porcelain boat. The final heating of the boat, after 
most of the sulphur dioxide has been driven over, is performed by 
means of a Teclu burner. The sulphur is estimated as barium 
sulphate in the usual way. The residue in the boat, which is used 
for further analysis, should be tested for sulphates. Satisfactory 
results are readily obtained with pyrites, but zinc sulphide requires 
very fine powdering, and heating in a long boat to expose a large 
surface, otherwise sulphur is retained. 

Jannasch’s method of heating in a stream of oxygen or carbon 
dioxide laden with bromine, the sulphur being expelled as sulphur 
bromide, is also successful, but when arsenic, antimony, or other 
metals forming volatile bromides are used, the exit tube must be 
wide to avoid stoppage, C. H. D. 


Estimation of Sulphur in Pyrites Residues, L. Sznasper 
(Chem. Zett., 1913, 3'7, 1107).—The following volumetiic method is 
proposed: A quantity of 2°5 grams of the sample is heated to 
redness for thirty minutes with 5 grams of a mixture of sodium 
carbonate and zinc oxide; after cooling, the mixture is taken up 
with water, diluted to 250 c.c., and filtered. Two hundred c.c. of 
the filtrate are heated to boiling, phenolphthalein is added, and 


dilute hydrochloric acid is run in until the red coloration dis- 
appears. “Thirty c.c. of V/5-barium chloride solution are now added 
to the hot solution, which is then titrated with V/5-sodium carbon- 
ate solution. The percentage quantity of sulphur is found from 
the equation S=0°16(30—a), a being the number of c.c. of 
NV /5-sodium carbonate solution required for the titration. 

W. P. 8. 


Estimation of Sulphur in Organic Compounds. 
Hermann Apitzscu (Zeitsch. angew. Chem., 1913, 26, 503—504).— 
A piece of combustion tube is drawn out at one end, the narrow 
tubing so formed opening into an absorption apparatus containing 
sodium hypobromite solution. The substance containing sulphur is 
weighed into a porcelain boat and placed in the tube, and on both 
sides of the boat are placed special spirals of platinum gauze. The 
substance is burned in a current of oxygen, the platinum acting 
as a catalytic agent, and the products of combustion collected in 
the absorbent. When the combustion is complete, the tube is 
washed out, the washings added to the sodium hypobromite 
solution, and the sulphur precipitated as sulphate in the usual 
way. Volatile substances are vaporised outside, and passed through 
the tube according to the usual method. 

The method is accurate, and preferable to the Carius method. 

T. 8. PB: 


Estimation of Sulphur in Caoutchouc. Ernst Devussen 
(Zettsch. angew. Chem., 1913, 26, 494—496).—The method described 
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previously by the author (A., 1910, ii, 750) for the detection of 
sulphur in organic compounds may be applied to the estimation 
of sulphur in caoutchouc. The substance is oxidised by repeated 
evaporation with nitric acid ; the residue is then mixed with sodium 
carbonate, and ignited as described (loc. cit.). The sulphide which 
is obtained in solution on treating the fused mass with water is 
estimated colorimetrically by comparison with standard solutions 
prepared by reducing known quantities of sodium sulphate in a 
similar manner. Alkaline lead acetate solution is employed as the 
reagent in the colorimetric estimation. W. P. 8. 


Estimation of Free Anhydride Contained in Fuming Sul. 
phuric Acid by Titration and Determination of Density. P. 
GaveELLE (Mon. Sci., 1913, 3, I, 301—308).—A description of two 
methods for the estimation of sulphur trioxide (by titration) in 
fuming sulphuric acid ; also an account of the determination of the 
densities at 20° of acids containing 0—30% of sulphur trioxide; 
the results are tabulated, and a formula for calculating the com- 


position of the acids deduced. F. M. G. M. 


Estimation of Ammonia and Nitrogen. Heinxricn HouitKaur 
(Zeitsch. angew. Chem., 1913, 26, 600).—A simple apparatus 
is described for the estimation of ammonia by the distillation 
method. The ordinary bulb trap above the distillation flask is 
replaced by a wide tube bent in the shape of a swan’s neck. This 
connects, by means of a narrow tube, with a wide vertical tube 
opening into the absorbent standard acid. az &. 2. 


Quantitative Ammonia Distillation by Aeration for 
Kjeldahl, Urea, and Other Nitrogen Estimations. III. Puitip 
A. Koper and Sara S. Graves (/. Amer. Chem. Soc, 1913, 35, 
1594—-1604. Compare Kober, A., 1910, ii, 651; 1908, ii, 776).— 
An account of the process described earlier (A., 1908, ii, 776) with 
a discussion of the theory of the process, and with details of the 
method. Some additional directions as to manipulation are given, 
and also the results of experiments proving the trustworthiness of 
the process. mF. 1. 


Colorimetric Estimation of Nitric Acid in Water. J. Si Ber 
(Zettsch, Nahr. Genussm., 1913, 26, 282—286).—The phenolsulphonic 
acid method of Grandval and Lajoux is recommended ; the author 
finds that nitrites do not affect the results obtained, but that, when 
a large quantity of chloride is present, the water must be treated 
previously with silver sulphate. The minimum quantity of nitric 
acid (N,O;) which can be estimated by the process is about 
0°02 mg. per 50 c.c. of water; when more than 3°0 mg. per 50 c.c. 
is present the colour comparison is difficult. The author employs 
a set of comparison tubes, prepared with known amounts of nitric 
acid, in the estimation (compare A., 1910, ii, 652). W. P. 8. 


Detection of Nitrous Acid in Presence of Nitric Acid. 
Anpri Lecrire (J. Pharm. Chim., 1913, [vii], 8, 299).—The test 
depends on the fact that nitrous acid is liberated from its salts by 
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vitric acid whilst nitric acid is not. The liquid under examination 
is mixed with its own volume of a syrupy, aqueous solution of 
citric acid; on this mixture is superposed by means of a pipette a 
3 or 4% solution of ferrous ammonium sulphate. If nitrites are 
present in the liquid a brown ring appears at the surface of 
contact of the two solutions. If sulphides are present they should 
first be removed by adding zinc acetate to the solution, the test 
being then applied to the filtrate. T. A. H. 


Nitrates and Nitrites in Milk. Gerorce D. E:spon and Jonn 
A. L. Soterire (Analyst, 1913, 38, 450—454).—Nitrates have been 
added to milk as a preservative and to remove any turnip-like taste, 
whilst nitrites have been added with the object of obscuring the 
usual tests for formaldehyde when the latter has been introduced 
into the milk. Since the diphenylamine-sulphuric acid test gives 
a reaction with both nitrates and nitrites it is not applicable to 
the detection of nitrates or nitrites in the presence of each other, 
and, further, is too sensitive for use where relatively large quanti- 
ties of nitrate are concerned. The brucine-sulphuric acid method is 
recommended for the purpose. In the absence of nitrites the serum 
obtained from the milk is treated with the reagent, and the colora- 
tion obtained is compared with that produced by known quantities 
of nitrate. In the presence of nitrites the coloration is produced 
immediately on the addition of the reagent, and then fades quickly 
to a certain extent. The bleaching action is independent of the 
amount of nitrite present, and the comparison solutions are 
prepared with the addition of 10 parts per 100,000 of sodium 
nitrite, the comparisons being made after the lapse of three hours. 
The authors find that potassium nitrate is reduced to nitrite in 
milk, the quantity of nitrite formed reaching a maximum in about 
four days, and then decreasing. The Griess-Ilosvay reagent is 
recommended for the detection and estimation of nitrites. Nitrites 
act as preservatives when added to milk, but nitrates are inefficient 
in this respect. W.. 7. & 


Estimation of Phosphorus in Vanadium S‘eel and Ferro- 
Vanadium. C. F. Srpener and P. M. Skartvenrt (./. Jnd. Eng. Chem., 
1913, 5, 838—839).—The sample is dissolved in dilute nitric acid, 
a small quantity of hydrochloric acid being added if necessary, the 
solution is evaporated to dryness, and the residue is baked until 
the ferric nitrate is decomposed. The residue is now dissolved in 
hydrochloric acid, 0°02 gram of aluminium in the form of alumin- 
ium chloride is added, the solution is nearly neutralised with 
ammonia, heated to boiling, and reduced by the addition of an 
excess of ammonium hydrogen sulphite. Phenylhydrazine is then 
added ; if no precipitate forms, a few drops of ammonia are added, 
and then more phenylhydrazine. The precipitate obtained is 
collected, washed with hot water, and dissolved in nitric acid. This 
solution is treated with hydrogen peroxide and sodium carbonate, 
boiled, and the aluminium phosphate is precipitated by the addi- 
tion of nitric acid until the solution is practically neutral to 
turmeric paper. The precipitate is collected, washed with ammon- 
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ium nitrate solution, dissolved in nitric acid, and a small quantity 
of hydrogen peroxide is added. If a pink or red coloration is 
produced, owing to the presence of vanadium, the precipitation 
with sodium carbonate and nitric acid must be repeated. The 
nitric acid solution of the precipitate is then treated with molybdate 


solution, and the phosphoric acid estimated in the usual way. 
ww. FB. 


Estimation of Total Phosphoric Acid in Soils. Herrmann 
Fiscner (Bied. Zenir., 1913, 42, 585—586; from Internat. Mitt, 
Bodenkunde, 1912, 2, 541).—The soil (5—10 grams) is treated with 
about 50 c.c. of aqua regia, and kept covered until evolution of 
gas nearly ceases, after which it is evaporated to dryness. The 
residue is ignited, and again treated with the same amount of 
aqua regia, and evaporated to dryness. Strong nitric acid is added, 
and then evaporated until the hydrochloric acid is removed, and 
the residue is extracted with 5 c.c. of nitric acid and hot water. 
The filtrate, or an aliquot portion, according to the amount of 
phosphoric acid present, is evaporated down to 25 c.c., and the 
phosphoric acid estimated by Mitscherlich’s method. 

The potassium sodium carbonate method is inconvenient when 
as much as 5 grams of soil is used, owing to the large amounts of 
salts in the solution ; and with less than 5 grams of soil it is difficult 
to obtain an exact average sample. N. H. J. M. 


The Method of Combustion Calorimetry, and Elementary 
Analysis by means of the Calorimetric Bomb. M. Dzakov 
(Biochem. Zeitsch., 1913, 55, 116—123).—Attention is called to the 
difficulties of the correct estimation of nitric acid formed in the 
combustion. A colorimetric method for the estimation of this 
acid by means of diphenylamine was not found satisfactory, and 
the Jodlbauer method was therefore employed. A method is 
described for estimating the carbon dioxide formed, and the oxygen 
used during combustion. The amourt of oxygen compressed into 
the bomb is estimated by direct weighing, and from the analysis of 
this gas (which contains some argon, nitrogen, and carbon dioxide) 
and of the air, the initial composition of the compressed gaseous 
contents of the bomb can be found. After the combustion,the gaseous 
products are passed over adsorption bulbs containing soda-lime, and 
the carbon dioxide is estimated by weighing. Between the 
adsorption apparatus and the bomb, however, a T-piece is inter- 
posed, leading to a mercury bulb, in which a measured sample of 
the gas is collected, in which is estimated the carbon dioxide, 
oxygen, and nitrogen. From this analysis, and the relative amounts 
of carbon dioxide in this sample to that collected in the absorption 
bulbs, the amounts of nitrogen and oxygen in the bomb after 
combustion can be calculated. Correction in estimating the 
nitrogen must be made, due to the nitric acid formed, which 1s 
estimated by Jodlbauer’s method. 

Natwan Zunrz, in an appended note (7bid., 122), calls attention 
to the fact that correction must also be made for the argon 
contained in the commercial oxygen, S. B, 8. 
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Cerium Dioxide as Contact Substance for the Combustion 
of Organic Substances. Juxius Bexk (Ber., 1913,46, 2574-2579). 
—Platinised asbestos, as used by Dennstedt, may be replaced with 
advantage, by asbestos impregnated with cerium dioxide, prepared 
by soaking the material in a solution of cerium nitrate and 
igniting. A layer of about 30 cm. is used in an ordinary com- 
bustion tube, and heated to a dull red heat, either in the common 
form of furnace or in one of the Dennstedt pattern. The substance 
is placed in a narrow tube, which is drawn out to a jet at the end 
nearest to the oxygen inlet, whilst the use of a short layer of lead 
peroxide is recommended in the case of nitrogen or sulphur com- 
pounds. As in Dennstedt’s process, halogens may be estimated 
by the increase in weight suffered by a silver spiral or layer of 
molecular silver. The combustion is complete in fifteen to twenty 
minutes. Unlike platinised asbestos, the catalyst is not “ poisoned ” 
by sulphur dioxide, arsenious acid, or lead peroxide. J.C. W. 


The Calorimetric Estimation of Ash. Fritz (Epier) von 
Konek-NorwatL (Chem. Zeit., 1913, 3'7, 1181—1182).—It is well 
known that the weight of the ash from a coal burned in a bomb 
calorimeter may be 4—-5% less than the weight obtained in the 
usual way by ashing the coal in the air in a platinum crucible; 
also, the weight of the ash may vary considerably in consecutive 
calorimetric determinations. These differences are only partly due 
to the fact that some of the ash is blown out of the crucible during 
the combustion in the calor‘meter. 

The author finds that the chief cause of these differences is the 
sulphur-content of the coal. During the combustion in the bomb 
sulphur trioxide is formed, and gives rise to soluble sulphates by 
combination with the alkalis, alkaline earths, and iron oxides 
contained in the ash; these sulphates dissolve in the water in the 
bomb, and are thus lost in the estimation of the ash. If, now, 
the contents of the bomb are washed out carefully, the boiling 
solution neutralised with sojium hydroxide in the presence of 
phenolphthalein as indicator, a yellowish-white precipitate is 
obtained, which may be collected, dried, and ashed in the usual 
way. If the weight of this ash is added to the weight of the 
calorimetric ash, the differences between consecutive estimations 
disappear, and the difference between the calorimetric ash and 
that estimated in the usual way is reduced to 1—1°5%. This 
remaining difference is probably due to the alkali content of the 


coal, which remains as soluble sulphates in the wash water, and is 
lost. z. & B. 


The Electrolysis of Potassium Chloride. Hiram Srannope 
Lukens (J. Amer. Chem. Soc., 1913, 35, 1472—1482).—Tao the electro- 
lytic estimation of anions, using the Hildebrand cell, only small 
quantities of salt can be used. The author has investigated the 
accuracy which is attainable when solutions of potassium chloride 
containing 1—2 grams of potassium chloride are electrolysed. 

It was found that the chief error was caused by the anolyte 
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creeping into the catholyte under the glass partition (cup) 
separating the anolyte and catholyte, owing to the fact that the 
glass is not wetted by the mercury. This could be prevented by 
platinising the bottom edge and outside of the cup, and then 
depositing a heavy coating of silver on the platinum. There was 
still a slight error caused by some decomposition of the amalgam 
occurring in the inner cell. This was obviated by cutting a 
section, 8 mm. in height, from the bottom of a beaker 40 mm. in 
diameter ; this was cemented in an inverted position in the centre 
of the crystallising dish containing the mercury. When the glass 
cup was then placed in position, the mercury in the anode portion 
of the cell was confined to an annular space, about 10 mm. wide, 
between the cup and the section from the beaker, whereby the 
amalgam was formed close to the outer vessel, into which it quickly 
made its way and was decomposed. 

The results obtained with this apparatus were very accurate, thie 
errors being of the order of 0°0001—0°0003 gram on 0°6 gram of 
chlorine. 1°09 Grams of potassium chloride could be decomposed 
in an hour, using 1‘6—2 amperes at 6°5—7 volts. a. G P. 


Blacher’s Method of Estimating the Hardness of Water. 
W. Hersie (Farberzeitung, 1913, 24, 98—101, 113—114).—A ds. 
cussion on various methods employed for estimating hardness in 
water. The author confirms the experiments of Blacher, Jacoby, 
and Koerber (Zeitsch. angew. Chem., 1909, 22, 967), in which 
stearic acid is employed, and describes modifications which he 


considers give more satisfactory results, which are demonstrated 
in tabular form. F. M. G. M. 


Analysis of Alloys of Lead, Tin, Antimony, and Copper. 
D. J. Demorest (J. /nd. Eng. Chem., 1913, 5, 842—843).—Alloys 
consisting of these four metals may be analysed by heating the 
finely divided sample with concentrated sulphuric acid until the 
lead has been converted into sulphate, and the other metals have 
dissolved. The lead sulphate is collected and weighed, and the 
antimony in the filtrate is titrated with potassium permanganate 
solution. After the titration, the tin is reduced by means of iron 
in the presence of the antimony, and the stannous salt is titrated 
with iodine solution. Another portion of the sample is treated 
with sulphuric acid as before, the lead sulphate is separated, and 
the copper is precipitated as cuprous thiocyanate either with or 
without previous titration of the antimony. The cuprous thio- 
cyanate may be titrated with potassium permanganate solution, or 
the copper estimated by the iodide method after the precipitate 
has been ignited and the copper oxide dissolved in nitric acid. 
Full details as to manipulation are given in the original. W. P. S. 


Electrolysis of Nitric Acid Solutions of Copper. Joun H. 
StansBiE (Zrans. Faraday Soc, 1913, 9, 11—13).—More complete 
deposition of copper from nitric acid solutions is obtained with a 
rotating than with a stationary cathode, as in the latter case 
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nitrous acid may accumulate at the surface of the metal. The 
addition of sulphuric acid is of advantage in securing complete 
deposition. When the rotation is stopped, the cathode should be 
washed before breaking the current. C. H. D. 


Electrolytic Estimation of Copper in Solutions contain- 
ing Nitric Acid. Etizaseta Gitcnrist and ALExaANDER C. CuMMING 
(Trans. Faraday Soc., 1913, 9, 186—187).—The deposition of copper 
is complete, even in presence of a large excess of nitric acid, if 
carbamide is added to destroy nitrous acid. C. B.D, 


New Method for the Electrolytic Analysis of White Metals 
for Bearings. I. Compacno (Atti R. Accad. Lincei, 1913, [v], 22, 
ii, 221—226).—These alloys contain tin, antimony, and copper, 
together with lead, arsenic, iron, zinc, nickel, etc., as impurities. 
The method here described is said to be more exact as well as more 
rapid than those at present in use. The alloy (1 gram) is treated 
with 20 c.c. of nitric acid (D 1°4), first for some hours at the 
ordinary temperature, then for thirty minutes on the boiling 
water-bath; the tin and antimony then remain undissolved in 
the form of metastannic and metantimonic acids (which include 
also a little copper nitrate). After filtration, the copper and, if 
necessary, the lead are determined electrolytically, and in the 
remaining solution the other metals may be estimated if required. 
The precipitate of metastannic and metantimonic acids is then 
dissolved as directed in a previous paper (A., 1912, ii, 810), and 
electrolysed as there described. The deposited antimony and 
copper are weighed together, and the copper present is estimated 
as follows. The deposit is treated in the warm with 10 c.c. of 
dilute nitric acid (1: 2) and 0°3 gram of tartaric acid; the solution 
is evaporated to dryness, redissolved in 20 c.c. of water, made 
alkaline with sodium hydroxide, and treated with 1—2 c.c. of 
potassium sodium tartrate solution (10%), and with about 0°3 gram 
of dextrose. After boiling, the cuprous oxide is dissolved in nitric 
acid, and the copper in the solution estimated (after addition of 
2 c.c. of concentrated sulphuric acid) electrolytically. The liquid 
from which the antimony and copper have been removed is heated 
almost to boiling, and treated very cautiously with 120 c.c. of 
hydrochloric acid (D 1°19). Boiling is continued until the tin 
sulphide at first precipitated is entirely decomposed, and the liquid 
is then concentrated and heated for a few minutes with a few 
drops of hydrogen peroxide. After addition of 20 grams of pure 
oxalic acid and dilution to 500 c.c., the tin is deposited electro- 
lytically, preferably in an apparatus described, which is especially 
adapted for operations in the warm with rotating oe 

R. V. 8. 


Estimation of Small Quantities of Mercury in Organic 
Substances. Svenp Lomuott and J. A. Curistiansen (Biochem. 
Zeitsch., 1913, 55, 216—223).—The organic material is first destroyed 
in the presence of sulphuric or nitric acid and potassium per- 
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manganate. A small amount of copper sulphate is then added, 
and the copper and mercury are precipitated together by hydrogen 
sulphide. The sulphide is filtered off on to a Gooch crucible, 
and dissolved in a mixture of 5 c.c. of concentrated nitric acid and 
1°5 e.c. of 1% hydrochloric acid. (This ratio of acids must not be 
departed from.) From the solution thus obtained, the mercury 
is separated by electrolysis after dilution to 40 c.c., using platinum 
wire for an anode, and a gold plate for cathode and a tension of 
15 volts. After eight hours, the cathode is removed, dried, and 
weighed. It is then heated in a current of hydrogen to volatilise 
the mercury, and weighed again. The difference gives the amount 
of mercury. S. B. S. 


The Chemical Investigation of Aluminium. J. Czocnratski 
(Zettsch. angew. Chem , 1913, 26, 501—503).—The analysis of alumin- 
ium, and of alloys rich in aluminium, is best carried out as follows: 
Two grams of borings are dissolved in a mixture of 40 c.c. of water, 
40 c.c. of concentrated sulphuric acid, and 2 c.c. of nitric acid 
(D 1°48). The solution is diluted to 300 c.c., and warmed for some 
time at 80° in order to make the silicic acid ball together, after 
which the undissolved matter is collected, dried, and weighed. 
The residue is tested for purity with hydrofluoric and sulphuric 
acid, and if large it is fused with sodium carbonate-sulphur mixture, 
and further investigated for tin, antimony, and lead. If arsenic, 
bismuth, etc., are to be estimated in the filtrate, they are pre- 
cipitated with hydrogen sulphide, otherwise the copper, and any 
- traces of lead, are estimated electrolytically. To the filtrate from 
the metals of the hydrogen sulphide group are then added 20 grams 
of ammonium tartrate dissolved in 100 c.c. of water, the solution 
is made alkaline, and the iron, nickel, manganese, and zinc pre- 
cipitated with ammonium sulphide ; magnesium is precipitated from 
the filtrate as magnesium ammonium phosphate. The iron, nickel, 
etc., are separated in the usual way, the nickel and zinc being 
estimated electrolytically. 

Special methods are described for the estimation of any par- 
ticular impurity which may be present. 

Microphotographs are given of aluminium containing impurities 
and of aluminium alloys. T. 8. P. 


The Increase in the Oxidising Potential of Dichromats Ion 
on Platinum caused by Certain Reducing Agents. An Im- 
proved Method for the Electrometric Titration of Ferrous 
Salts. Grorce S. Forses and Epwarp Payson Barrett (/. Amer. 
Chem. Soe., 1913, 35, 1527—1538).—It is found that certain reducing 
agents, as, for example, ferrous sulphate, arsenious acid, chromous 
sulphate, and potassium ferrocyanide, increase the oxidising 
potential of the dichromate ion on platinum by amounts up to 
0°2 volt. No other oxidising agent has been found to give a similar 
effect. 

The potential increases continuously up to the point where all 
the dichromate is reduced, and then drops suddenly when excess 
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of the reducing agent is added. An excess of one drop of a 
0'1N-solution of the reducing agent often depresses the potential 
by 0°5 volt, so that the method can be used for titrating a 
dichromate solution with a ferrous salt; the end-point reaction is 
much more. delicate than with the ferrocyanide indicator. 

The duration of the effect varies with the reducing agent used, 
from a few seconds to many hours; chlorides are fatal to the 
permanency, owing apparently to a side-reaction. 

The authors suppose that the phenomenon is catalytic in nature, 
but direct tests of their hypothesis could not be devised. 

2 & 2. 


Estimation of Cobalt and Uranium in Steel. Heinricn 
Konia (Chem. Zeit., 1913, 3'7, 1106—1107).—The estimation of cobalt 
in steel entails a separation of this metal from nickel, as the two 
are always present together. The iron, nickel, and cobalt are first 
estimated electrolytically from an ammonium oxalate solution; the 
iron and nickel are then estimated separately, and the quantity of 
cobalt is found by difference. For the estimation of the nickel, 
the hydrochloric acid solution of the steel, after the removal of 
tungstic acid, is shaken with ether to separate the greater part of 
the iron. The acid solution is then heated to expel the ether, 
the iron is reduced by the addition of sulphurous acid, and the 
solution is neutralised with alkali solution. Potassium cyanide is 
now added, the separated chromium precipitate is removed by 
filtration, and the filtrate is boiled. The cobalt is thus converted 
into the complex potassium cobalticyanide, which remains in- 
solution when the nickel is precipitated as hydroxide by the addition 
of potassium hydroxide and bromine. The nickel hydroxide is 
then collected, dissolved in hydrochloric acid, and the nickel 
estimated by the dimethylglyoxime method. The uranium is 
estimated as follows: The hydrochloric acid solution of the steel, 
after the removal of tungstic acid, is evaporated with sulphuric 
acid, the solution is diluted with water, nearly neutralised with 
ammonia, and the iron is electrolytically deposited from an 
ammonium oxalate solution. The electrolysis is continued until 
the ammonium oxalate has been converted into carbonate, and a 
precipitate consisting of the chromates, vanadates, and hydroxides 
of uranium, aluminium, and manganese is obtained. The uranium 
is, however, precipitated completely only when the ammonium 
carbonate has been decomposed by boiling the solution. When 
this has been done, the precipitate is collected, washed with dilute 
ammonium chloride solution, dissolved in hydrochloric acid, 
chromates are reduced by the addition of a few drops of alcohol, 
and the solution is oxidised with nitric acid. After iron, chromium, 
manganese, and aluminium have been precipitated by the addition 
of ammonium carbonate and sulphide, the solution containing the 
uranium and vanadium is acidified with acetic acid, boiled, and 
the vanadium sulphide removed by filtration. The filtrate is 
oxidised with nitric acid, and the uranium is precipitated by the 
addition of ammonia; the precipitate is washed with ammonium 
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chloride solution, ignited in a current of hydrogen, and weighed 
as UOa,. W. P.S. 


Action of an Excess of a Soluble Ferrocyanide on Solutions 
of Zinc, Copper, and Nickel, and the Volumetric Estimation 
of the Latter. Raout Meurice (Ann. Chim. anal., 1913, 18. 
342—-345).—When zinc salts are treated in solution with an excess 
of potassium ferrocyanide, the precipitate obtained has _ the 
formula Zn3;K[Fe(CN),|,, and its formation may be utilised as a 
means of estimating zinc volumetrically. The zine solution is 
treated with an excess of standard potassium ferrocyanide solution, 
and the excess of the latter is then titrated with permanganate 
solution in a portion of the clear solution after the addition of 
sulphuric acid. In the case of copper salts, the ferrocyanide formed 
varies in composition with the concentration of the solution, and 
is slightly soluble; the ferrocyanide method cannot, therefore, be 
used for the volumetric estimation of copper. Nickel yields a 
definite ferrocyanide in the presence of an excess of potassium 
ferrocyanide and ammonium sulphate. For the estimation of this 
metal the solution (containing about 0°1 gram of the metal) is 
treated with 100 c.c. of 3°5% potassium ferrocyanide solution, 
5 grams of ammonium sulphate are added, and the mixture is 
diluted to 200 c.c. After filtration, 100 c.c. of the filtrate are 
diluted to about 800 c.c., acidified with sulphuric acid, and titrated 
with permanganate solution. The potassium ferrocyanide solution 
is standardised against the permanganate solution, and this in turn 
against sodium oxalate; the iron equivalent of the permanganate 
is thus obtained, and 1 atom of iron is equivalent to 1 atom of 
nickel. W. PB. &. 


Detection of Potassium Dichromate in Milk. B. Grewine 
(Z:itsch. Nahr. Genussm., 1913, 26, 287).—Ten c.c. of the milk are 
mixed with 4 c.c. of a 3% aniline solution, and the mixture is 
allowed to flow on to the surface of 3 c.c. of concentrated sulphuric 
acid. A blue-coloured zone appears at the junction of the liquids 
if the milk contains dichromate. The test will detect as little as 
0°01 gram of dichromate per litre, but in this case the colour 
obtained is reddish-violet, and does not develop until after the 
lapse of about eight minutes. Nitrates, formaldehyde, and hydrogen 
peroxide do not interfere with the reaction. Ww. 2. & 


Colorimetric Estimation of Titanium in Iron and Steel. 
Cuartes R. McCase (J. Ind. Eng. Chem., 1913, 5, 735 —736).—Two 
grams of the sample and 2 grams of non-titanium steel are dis- 
solved separately in dilute sulphuric acid, and the solutions are 
oxidised with nitric acid. The solutions are now transferred to 
graduated tubes, diluted to the same volume, and compared. 
Having obtained solutions showing the same colour in equal 
volumes, hydrogen peroxide is added to each tube, and if any 
deepening of colour is observed in the solution of the sample, 
standard ‘titanium solution is added to the other tube until the 
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tints are equal. When the iron or steel contains less than 0°02% 
of titanium the oxidised hydrochloric acid solution of both the 
sample and the non-titanium steel are extracted with ether to 
remove the greater part of the iron; the acid solutions are then 
boiled, ammonia is added, the precipitates are collected, dissolved 
in sulphuric acid, and the titanium is estimated by comparison, as 
described previously. W. P. 8. 


Estimation of Vanadium in Steel by the Hydrogen Peroxide 
Colorimetric Method. Cuaries R. McUasu (J? Ind. Eng. Chem., 
1913, 5, 736—737).—The method consists in treating a non-vana- 
dium steel in precisely the same way as the sample, the colour of 
the latter solution being then imitated by the addition of a 
standard vanadium solution to the non-vanadium steel solution, the 
final comparison being made at equal volumes. Two grams each of 
the sample and a non-vanadium steel are dissolved in 40 c.c. of 
nitric acid, D 1°2, 0°1 gram of potassium permanganate is added 
to each solution, and, after two minutes’ heating, the solutions are 
clarified by the addition of ammonium hydrogen sulphite. Excess 
of sulphur dioxide is expelled by heating, and the colours of the 
solutions are then matched. One c.c. of a 3% hydrogen peroxide 
solution is now added to each tube, and standard vanadium solution 
is run into the non-vanadium steel solution until the desired colora- 
tion is obtained at equal volumes. In the case of steels containing 
chromium, a quantity of potassium dichromate corresponding with 
the amount of chromium in the steel must be added to the non- 
vanadium steel. W. P. 8S. 


Electrolytic Deposition of Antimony. Newcoms K. CHanry 
(J. Amer. Chem. Soc., 1913, 35, 1482—1490).—Antimony may be 
deposited, but not quantitatively, from electrolytes containing 
ammonium, sodium, and -barium lactates; tin is not deposited 
from these electrolytes. 

The conditions for the quantitative deposition of antimony from 
an ammonium sulphide electrolyte were worked out. It was found 
that incomplete deposition is due to the fact that antimony is 
appreciably soluble in colourless ammonium sulphide, and there- 
fore, for complete deposition, it is necessary for the concentration 
of ammonia and ammonium sulphide to be made negligible towards 
the end of the electrolysis. This can be effected by electrolysing at 
boiling temperature, the ammonia and ammonium sulphide being 
thus expelled or oxidised to ammonium sulphate. The deposits of 
antimony thus obtained are like polished platinum in appearance. 
An essential condition for the satisfactory progress of the electro- 
lysis is the proper initial concentration of the ammonium poly- 
sulphide. This is best obtained by making two solutions: (A) Con- 
centrated aqueous ammonia is saturated with hydrogen sulphide 
in the presence of powdered sulphur, the excess of which is filtered 
off after long shaking. (B) A concentrated solution of ammonia is 
saturated with hydrogen sulphide. For the electrolysis, one volume 
of A is mixed with six volumes of B, and added drop by drop to 
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the antimony solution until a clear liquid is obtained. With rotat- 
ing electrodes 0°24 gram of antimony can be deposited in an hour, 
using a current density of | ampere per sq. dem. Since tin may be 
deposited from the same electrolyte, a method of estimating the 
total tin and antimony is given. 

Of the alkaline earth sulphides, that of calcium was found to be 
best suited for the deposition of antimony. Details of the method 
are given, but it is somewhat cumbersome, and is liable to give high 
results. It was found possible to separate tin from antimony by 
the precipitation of the tin as stannic hydroxide and electro-deposi- 
tion of the antimony in a solution of calcium sulphide, but further 
work is necessary before the method can be depended on. 

Quantitative results for antimony could not be obtained from 
ammonium, sodium, and potassium tartrate, or tartaric acid 
electrolytes. ee 


Volumetric Method for Estimating o-, m-, and p-Cresols, 
Thymol, and Phenol. L. V. Repman, A. J. WeiTH, and F, P. 
Brock (J. Ind. Zng. Chem., 1913, 5, 831—830).—Rapid and trust- 
worthy estimations of o-, m-, and pcresol, phenol, and thymol may 
be made by treating their dilute solution with V /30-iodine solution, 
adding sodium hydrogen carbonate until the mixture is about NV/2 
(compare A., 1911, ii, 546), shaking the mixture for one minute, 
acidifying the solution, and titrating back the excess of iodine. A 
series of equations is given for calculatng the quantity of phenol, 
m-cresol, and the sum of the o- and pecresols in the presence of 
each other in any combination or proportion if two quantities are 
known. namely, the weight of the mixture taken and the amount 
of iodine absorbed. The error is about 0°2% for each substance 
present. WwW. FB 


Detection of Small Amounts of Dextrose in Urine. Sypnry 
W. Core (Lancet, 1913, Reprint, 6 pp.).—The method is baxed on 
the reducing power of dextrose after other reducing substances 
and lactose have been removed by treatment with charcoal. Ten 
c.c. of the urine are boiled with 1 gram of pure blood-charcoal, 
then cooled, shaken for about five minutes, and filtered. The 
filtrate is received in a test-tube containing 0°5 gram of anhydrous 
sodium carbonate, and, after the addition of six drops of glycerol, 
the mixture is boiled for fifty seconds. Four drops of a 5% copper 
sulphate solution are now added, and the mixture is left without 
further heating for one minute. With normal urine, the solution 
retains its blue colour, a small amount of phosphates being precipi- 
tated. If dextrose is present to the extent of 0°02%, or more, above 
the average normal amount, the blue colour is discharged, and a 
yellow precipitate of cuprous hydroxide forms. In the case of 
urines containing much lactose, the treatment with blood-charcoal 
must be repeated in order to remove this sugar. Lactose may be 
detected by heating the urine with blood-charcoal, collecting the 
latter, and extracting it with hot acetic acid. The acetic acid 
solution is then used for the preparation of the lactosazone, m. p. 


200°. W. P: &. 
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Method of Hstimating Sugar in the Blood. Ivar Bana 
(Biochem. Zeitsch., 1913, 56, 159).—A reply to Hatta’s criticisms (this 
vol., ii, 735) on the author’s method of sugar estimation. S. B. S. 


Quantitative Estimation of Mannitol. Jan Smir (Chem. 
Weekblad, 1913, 10, 894—907).—An application of Wagenaar’s 
glycerol estimation process (A., 1911, ii, 663) to the quantitative 
estimation of mannitol. The experimental details are similar. 
Ammonium compounds must be eliminated by boiling with alkali; 
amino-acids by precipitation with phosphotungstic acid, or by 
transformation into hydroxy-acids by means of nitric acid; sugars 
by fermentation with an appropriate culture ; hydroxy-acids by pre- 
cipitation as calcium or lead salt; glycerol by extraction with a 
mixture of alcohol (1 vol.) and ether (14 vols.) ; hexitols, such as 
sorbitol and dulcitol, by the formation of an acetal derivative with 
benzaldehyde. The amount of mannitol is not strictly proportional 
to the cupric hydroxide dissolved, but an empirical table is given 
showing the proportions of mannitol corresponding with 0°25 to 
29°1 c.c. of V/10-thiosulphate. It is important to have the con- 
centration of the alkali 4, but the temperature has little influence 
on the results obtained. A. J. W. 


Estimation of d-Lactic Acid in Body Fluids and Organs 
Juxst YosHikawa (Zeitsch. physiol. Chem., 1913, 87, 382—417).— 
The relation between the rotatory power and concentration of 


solutions of lithium lactate is established. Solutions of zine lactate 
are warmed with lithium carbonate, filtered, and polarised, when 
the d-lactic acid present is accurately estimated. The presence of 
dl-lactic acid does not disturb the polarisation, neither does lithium 
acetate have any effect. Normal urine contains no d-lactic acid. 
Added lactic acid can be determined in urine by the polarimetric 
method, treatment with lead carbonate being unnecessary. The 
best results are obtained when the lactic acid is extracted with 
ether from the urine made acid with phosphoric acid. In muscle 
about 94% of added d-lactic acid is indicated by the polarimetric 
method. d-Lactic acid is formed on autolysis of muscle without 
the intervention of micro-organisms. Similar results were obtained 
with the liver. KE. F. A. 


Detection and Identification of Malonic Acid. J. Bougau.t 
(J. Pharm. Chim., 1913, [vii], 8, 289—294).—The formation of 
cinnamylidenemalonic acid is suggested as a means of identifying 
malonic acid in a mixture of oxidation products. Particulars are 
first given of the yields of cinnamylidenemalonic acid obtained 
when free malonic acid or its sodium or calcium salt is treated 
with cinnamaldehyde in presence of acetic acid, and it is shown 
that the inorganic salts and organic acids, likely to occur with 
malonic acid in mixtures resulting from oxidation experiments, do 
not seriously interfere with this condensation. 

The solution resulting from the oxidation is treated with excess 
of sodium carbonate, the filtrate, after neutralisation with acetic 
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acid, evaporated to dryness, and the residue washed with 60° 
alcohol. The residue left on evaporating this solution is treated 
with 60° alcohol, and the residue from this solution is mixed with 
cinnamaldehyde and acetic acid and heated in a closed tube during 
ten hours. The product is then saturated with sodium carbonate, 
the solution filtered, and the cinnamylidenemalonic acid isolated 
by adding hydrochloric acid (compare Riiber, A., 1904, i, 894). 

T. A. H. 


Estimation of Fixed Organic Acids and a New Method for 
the Estimation of Citric Acid in Wines and Musts. L, Mararev 
and L. FERRE (Ann. Chim. anal., 1913, 18, 352—355).—The following 
procedure is recommended for the estimation of tartaric, malic, 
and citric acids: (1) Separation of the mixed acids by the process 
described by Mestrezat (A., 1906, ii, 635), and estimation of the 
lactic acid by Moeslinger’s method. (2) Estimation of the tartaric 
acid by Kling’s method (A., 1912, ii, 1006). (3) Oxidation of the 
mixture of the three acids by permanganate in both acid and 
alkaline solution. In acid solution, 1 gram of potassium per- 
manganate oxidises 1°447 grams of tartaric acid, 2078 grams of 
malic acid, or 1°820 grams of citric acid, whilst in alkaline solution 
the same quantity of permanganate oxidises 0°620 gram of tartaric 
acid, 0°615 gram of malic acid, or 0°380 gram of citric acid. 

Ww. F. @. 


A Microchemical Method for the Determination of a- and 
8-Amino-acids and Certain Derivatives: in Proteolysis, Blood 
and Urine. Pamip A. Koper and Kanematsu Sueiura (J. Amer. 
Chem. Soc., 1913, 35, 1546—1584. Compare A., 1912, 952, 953).— 
The method described earlier for the formation of complex copper 
compounds by the interaction of copper hydroxide and an amino- 
acid, peptide, or peptone in neutral or slightly alkaline solution 
has been increased in accuracy by the addition of a suitable solution 
of sodium borate and boric acid, which prevents the otherwise 
slightly excessive precipitation of copper. 

It is shown that the process can be applied to the accurate and 
rapid estimation of amino-acids, peptides, and peptones in 
physiological material. 

The copper complexes of amino-n-hexoic acid and of phenyl- 
glycine are exceedingly sparingly soluble, and, indeed, these acids 
will precipitate the copper from solutions of all the other complexes 
examined excepting that of histidine; small quantities of this 


substance can therefore be readily estimated in mixtures. 
D. F. T. 


Estimation of Formaldehyde in Fumigators and Com- 
mercial Solutions. Jack J. Hinman (J. Ind. Eng. Chem., 1913, 5, 
752—755).—A comparison of various methods which have been 
proposed for the estimation of formaldehyde and its isomerides 
showed that the method of Haywood and Smith (A., 1905, ii, 771) 
and that of Seyewetz and Gibello (A., 1904, ii, 521) are the most 
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trustworthy. Kleber’s method (A., 1904, ii, 371) may also be 
used, and will be found convenient when a considerable number of 
estimations have to be made. Legler’s ammonia method yields low 
results (compare A., 1904, ii, 98). W. PG. 


A New Method of Estimation of Urea in Blood. Eu K. 
MarsuaLL, jun. (J. Biol. Chem., 1913, 15, 487—494)—The method 
adopted is to convert urea into ammonium carbonate by the urease 
of soja-bean, and then to estimate the alkalinity. If the ammonia 
is removed by an air current as in Folin’s method, satisfactory 


results are obtained without a preliminary removal of ‘the proteins. 
W. D. H. 


Estimation of Urea in Urine. Ext K. Marsnat, jun. (J. 
Biol. Chem., 1913, 15, 495—496).—The same method (preceding 
abstract) may be employed for the urine, and gives better results 


than the rapid clinical method previously recommended. 
W.D. &. 


Plant Micro-chemistry. Identification of Alkaloids in Sub- 
limates. Otro Tunmann (Pharm. Zentr.-h., 1913, 54, 1065—1068. 
Compare this vol., ii, 351).—Reactions are given for distinguishing 
caffeine from theobromine when these alkaloids have been obtained 
as sublimates. If the sublimate is submitted to the vapours of 
hydrochloric acid, caffeine yields a crop of crystals within a few 
minutes, whilst theobromine remains as a white powder. A 10% 
tartaric acid solution dissolves caffeine readily, but theobromine 
remains insoluble. Caffeine also dissolves in a concentrated aqueous 
chloral hydrate solution; theobromine, only when the mixture is 
heated. These chloral hydrate solutions of the two alkaloids 
deposit characteristic crystals; in the case of theobromine the 
crystals appear as spherical masses of needles, whilst caffeine yields 
hexagonal plates, with needle-shaped crystals developing on the 
edges of the plates. W. P.S. 


The Use of the Folin Method for the Estimation of Creatine 
and Creatinine. Wui.ti1am H. THompson, Tuomas A. Wa.Lacg, and 
Harotp R. 8. Crotwortny (Biochem. J., 1913, 7, 445—465) —The 
degree of conversion of creatine into creatinine by boiling with 
hydrochloric acid is inconstant; it is therefore better to use 
creatinine picrate for the preparation of the control of the standard 
dichromate solution. In development of the colour in the Folin 
method, the optimum time and temperature is seven to twenty-five 
minutes at 117—120°. The amount of alkali found best is that 
recommended by Folin. 

In urine the darkening of the pigments by acid introduces an 
error, which in dog’s urine may be as high as 10%. Dextrose up 
to 10% does not affect the estimation. Phosphoric is not superior 
to hydrochloric acid in the presence of dextrose. The recovery of 
creatine from diabetic urine is accompanied by a loss of 5%; this 
is attributed to the effect of acetoacetic acid. W. D. &. 
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Precipitation by Zinc Salts of the Purine Bases from Urine 
and Meat Extracts. Ernst Satkowsxki (Biochem. Zeitsch., 1913, 
55, 254—259).—The author emphasises the value of his process for 
separation of the purine substances (this vol., i, 639) by zinc 
chloride. The precipitate does not yield the purine substances 
directly after decomposition of the zinc compounds with hydrogen 
sulphide. If, however, the zinc salt is first treated with warm 
nitric acid in the presence of urea, the bases can be precipitated 
with silver nitrate. The failure to obtain the purine bases directly 
is due, either to the presence of albumoses, which inhibit the pre- 
cipitation, or to the fact that the purine substances are in some 
form of combination, from which they are only set free after 
treatment with the hot acid. It is shown by the author that the 
purine bases can also be nearly quantitatively precipitated by zinc 
salts even without previous removal of phosphates by calcium 
chloride and ammonia, Purine substances are not carried down as 
zinc salts in Béhmer’s process for separation of albumoses, owing to 
the large amount of sulphuric acid present. The author replies 
to certain recent criticisms of his method (compare Thar and 
Beneslawski, this vol., i, 935). S. B. S. 


The Colour Reactions of Triketohydrindene Hydrate (Nin- 
hydrin). W. Hare, Ernst LozwensTztn and Econ Pkipram 
(Biochem. Zeitsch., 1913, 55, 357—369).—A number of substances 
containing alcohol, aldehyde, or keto-groups, such as_ glycerol, 
ethylene glycol, erythrol, glyceraldehyde, acetone, as well as 
certain sugars, gives the ninhydrin colour reaction, a fact which 
depends on the existence of a reducing group. The production of 
the colour is facilitated by the presence of free hydroxyl ions, and 
in the presence of alkali, dextrose can give the reaction in the 
dilution 1:100,000. The shade of colour produced depends on the 
strength of the alkali, and the medium of the reaction. Hydrin- 
dantin is an intermediate product, and it is an extremely sensitive 
indicator for hydroxyl ions. The colour produced by amino-acids 
with ninhydrin differs from that obtained from the above-mentioned 
substances, in that it is produced in the cold, in the absence of 
oxygen, and its intensity is not increased on the addition of alkali. 
Hydrindantin also gives a blue colour with amino-acids. The 
mechanism of the two classes of reactions is not clearly explained. 
The colouring matter produced from ninhydrin is in all cases of 
colloidal character, and it is influenced by the presence of inorganic 
salts, the cation playing the chief réle in the changes produced. 

8. B. § 
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Refraction and Dispersion of Gaseous Nitrogen Peroxide. 
CiiveE CUTHBERTSON aud Maupe CuTHpBertson (Proc. Roy. Soc., 1913, 
A, 89, 361—369).—-In order to ascertain the influence of poly- 
merisation on refractivity and dispersive power, the authors have 
made measurements of the refractive index and dispersion of 
gaseous nitrogen peroxide at different temperatures and pressures. 
If the refractivity, reduced to normal temperature and pressure 
on the assumption that the dissoviation equilibrium remains 
unchanged, is plotted against the corresponding reduced density, 
it is found that the points fall on a straight line. By extrapolation, 
this leads to the values 0°000509 and 0°001123 for the refractivity 
of NO, and N,O, respectively. It thus appears that polymerisation 
increases the refractivity by about 10°5%. In comparison with the 
refractivities of the constituent elements, that of a molecule of NO, 
is greater by about 21%. 

The dispersion measurements show that the dispersive power of 
a molecule of NO, in the red and green is considerably greater 
than that of a molecule of N,O,. 


Optical Properties of the Four Carbon-atom Ring. 
Sercer V. Lepepev (J. Russ. Phys. Chem. Soc., 1913, 45, 1388—1390. 
Compare this vol., i, 1285).—The author has measured the refrac- 
tivities of a number of cyclobutane derivatives, including several 
spirans. In order to obtain the value of the optical exaltation of 
the four carbon-atom ring, the exaltation of the unsaturated com- 
pound is diminished by 0°51, which Auwers and Ellinger (A., 1912, 
1, 187) found to be the mean value of the exaltation for the 
D-line caused by the presence of a semicyclic linking ; this difference 
is then divided by the number of rings. With hydrogenised hydro- 
carbons, the magritude of the exaltation is divided directly by the 
number of rings. The values thus obtained are as follows: From 
the trimeride of as-dimethylallene, 0°63; second tetrameride of 
allene, 0°44; pentameride of aliene, 0°47; hexameride of allene, 
0°52; 1:2-dizsopropyleyclobutane, 0°40; 1: 1: 2-trimethyl-3-1so- 
propyleyclobutane, 0°60; 2-isopropyleyc/obutanone, 9°71; hydro- 
genised trimeride of allene, 0°62; hydrogenised trimeride of 
as-dimethylailene, 0°75; hydrogenised first tetrameride of allene, 
0°75 ; hydrogenised second tetrameride of allene, 0°67 ; hydrogenised 
pentameride of allene, 0°60. The mean of these twelve values is 


0°60 (compare Ostling, T., 1912, 101, 457). T. H. P. 


Refractive Indices of Certain Liquid Crystals. WALTHER 
Kreme (Physikal. Zeitsch., 1913, 14, 979—981).—Measurements 
have been made of the refractive indices of cholesteryl chloride 
and cholesteryl nitrobenzoate in the liquid crystalline condition. 
Data are recorded for a series of temperatures and for the red 
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lithium, the yellow sodium, and the green and blue mercury lines, 
The index of refraction varies with the temperature according to 
a linear formula. The light which is transmitted by a layer of 
the liquid-crystalline substances at grazing incidence is found to be 
polarised. H. M. D. 


Refractive Indices of Gelatin Sols and Gels. Gkrorce §. 
Watpote (Kolloid. Zeitsch., 1913, 13, 241—248).—Experiments have 
been made to ascertain the influence of concentration, temperature, 
electrolytes, and gel formation on the refractive index of gelatin. 
At constant temperature, the value of (n—7’/)/g, where m and n! 
are the refractive indices of the gelatin solution and of water 
respectively, and g is the number of grams of gelatin per 100 c.c. 
of solution, is constant and independent of the concentration of 
the gelatin. It is calculated that the value of (n—n/)/g for dry, 
ash-free, commercial! gelatin is 0°001824 at 17°5°. The addition vi 
salts, acids, and bases is without influence on the refractive index 
of the gelatin, as is shown by observations on solutions containing 
ammonium chloride, sulphate, and thiocyanate, hydrochloric acid, 
and sodium hydroxide. The transition from the sol to the gel 
condition is also unaccompanied by any change in the refractive 
index of the gelatin when this is measured by means of tiie 
quantity (n—n’)/g. The conclusions drawn by Frei (A., 1910, ii, 
365) from a series of similar experiments are adversely criticised. 

H. M. D. 


Refraction and Magnetic Rotation of Compounds with 
Acetylenic Function. Cuartes Mourev, Paut Ta. Mutuer and 
J. Varin (Compt. rend., 1913, 15'7, 679—682. Compare Moureu, 
A., 1906, ii, 1)—A study of the magnetic rotation and refraction 
of a number of aliphatic and aromatic substances containing an 
acetylene linking in varying proximity to a substituted negative 
group. The values for the triple linking have been obtained from 
the values found and calculated for heptinene and octinene. The 
results are in accord with those previously obtained by Moureu for 
the refraction and molecular dispersion (compare Joc. cit.). The 
proximity of the triple linking and a negative radicle produce a 
more or less marked rise in the refraction in the aliphatic series, 
this being much accentuated in the aromatic series by the proximity 
of the phenyl group to the acetylene linking. The magnetic 
rotation is affected qualitatively in the same manner except in the 
case of acetylene diacetal, CH(OEt).-C:C-CH(OEt),. The magnetic 
rotation is more sensitive than the refraction to the reciprocal 
influence of the triple linking and the negative or unsaturated 
groups, this being particularly manifest in the aromatic compounds, 
where there is a conjugation of the double linking in the phenyl 
group and the acetylene linking. W.G 


Resonance Spectra of Iodine under High Dispersion. 
Ropert W. Woop (Phil. Mag., 1913, [vi], 26, 828—846.* Compare 
A., 1912, ii, 1018).—The resonance spectra of iodine excited by the 


* and Physikal, Zeitsch., 1913, 14, 1189—1200. 
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green and yellow lines of mercury have been further examined. 
Improvements in the method of utilising the exciting light have 
made it possible to photograph the resonance spectra in the fourth 
order spectrum given by a large plane grating with an exposure of 
only twenty-four hours. By operating the mercury vapour lamp 
with different resistances in circuit, it was found possible to vary 
the width of the exciting line so as to cover a variable number of 
iodine absorption lines, and the resonance spectra obtained under 
these conditions have been carefully compared. 

In the earlier work it was assumed that each of the bright 
resonance lines coincided with one or other of the numerous 
absorption lines, but it is now found that this is not the case. The 
vapour always emits a line, the wave-length of which is identical 
with that of the exciting light. This line, termed the resonance 
radiation line, is accompanied by companion lines which form a 
group very similar in appearance to the other groups which appear 
at intervals along the spectrum. The width of this group of lines 
is about thirty times the width of the group of absorption lines, 
which are covered by the mercury exciting line. This indicates 
that each one of the absorption lines must be responsible for more 
than one line in each resonance group. From the fact that the 
characteristic resonance group forms a cluster round the exciting 
line, and that the widths of the different groups are sensibly the 
same, it appears probable that each absorption line gives rise to 
a series of equidistant lines, which are superposed and form the 
cores of the different groups. These lines are accompanied by 
companion lines, the position of which depends on the absorption 
lines which are excited, but for any given absorption line, the 
position of the companion line and its distance from the core 
remains constant. By reduciag the density of the iodine vapour 
in the resonance tube, it is found that the band spectrum is emitted. 
This spectrum is more strongly absorbed by the iodine vapour than 
the lines of the resonance groups. 

There is apparently no phosphorescent effect in the emission of 
the resonance spectrum. H. M. D. 


The Arc and Spark Spectrum of Aluminium in Inter- 
national Normals. Ratner Grinter (Zeitsch. wiss. Photochem., 
1913, 18, 1—19).— Wave-length measurements have been made in 
the arc and spark spectra of aluminium. The recorded observations, 
which extend from A=2100 to A=6700, are expressed in terms of 
the international normal lines, and compared with the data obtained 
by Kayser and Runge and by Exner and Haschek. In addition to 
the line spectrum, aluminium gives a characteristic band spectrum, 
in which the bands are shaded off towards the red end of the 
spectrum. H. M. D. 


Measurements in the Ultra-violet Spark Spectrum of 
Metals According to the International System. Joszr M. Eprr 
(Zeitsch. wiss. Photochem., 1913, 13, 20—40).—Accurate wave-length 
measurements have been made of the lines in the ultra-violet spark 
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spectra of silver, aluminium, arsenic, gold, barium, bismuth, carbon, 
calcium, cadmium, copper, lead, antimony, tin, strontium, thallium, 
and zinc between A1900 and A2400. It is estimated that the 
wave-lengths of the sharp lines are accurate to 0°01 A, whilst the 
weaker lines are probably correct to 0°02 A. 

The wave-lengths of the sharper lines in the ultra-violet spectrum 
of copper were determined in the first instance in terms of the 
international scale and by the use of copper alloys as electrodes; 
the spectra of the other elements were referred to the copper 
standards. In some cases the spark discharge was allowed to take 
place between a copper electrode and an electrode of the metal 
under investigation. 

It is claimed that the measurements afford more accurate wave- 
length data than have hitherto been available for the region 
examined, and that the accuracy with which dispersion formule for 
quartz prisms may be determined has been considerably increased. 

H. M. D. 


New Measurements of the Arc Spectra below A=3200 for 
Several Metals. Witnetm Huprers (Ze7%tsch. wiss. Photochem., 
1913, 18, 46—88).—The are spectra below 4=3200 of the metals 
zinc, lead, calcium, thallium, cadmium, magnesium, aluminium, 
copper, silver, and lithium have been measured by means of a 
quartz spectrograph. The Hartmann formula was used to calculate 
the wave-lengths of the various lines, and values are obtained of 
an accuracy of +001 A. The stronger spark lines, particularly 
in the cases of silver ani copper, make their appearance in the 
ultra-violet spectrum. A large number of hitherto unmeasured 
lines are recorded, the more particularly in the case of cadmium. 
Many of these new lines can be placed in the various series, or 
can be classified as combination lines. The thallium spectrum is 
remarkable for the unsharp nature of the lines and the partition of 
their intensities. The reversals of the lines 42379 and A 2767 are 
observed in the photographs, but otlLer reversals are not visible in 
the photographs. Reproductions of portions of the cadmium and 
thallium spectra are appende: to the paper. J. F.S. 


Investigations in the Extreme Ultra-violet. Kari Wotrr 
(Ann, Physik, 1913, [iv], 42, 825—839).—A new form of quartz arc 
lamp is described, by means of which the author has investigated 
the are spectra of zinc, cadmium, and mercury in the extreme ultra- 
violet region, tie observations extending up to the limit fixed by 
the transparency of fluorite. The series lines anticipated by 
Paschen (A., 1911, ii, 133) have been actually observed, and from 
comparative observations on the hydrogen spectrum in _ the 
Schumann region, it has been possible to assign wave-lengths to 
several hydrogen lines with an accuracy of the order of 0°02 
Angstrom. These lines and the new lines belonging to zinc, 
cadmium, and mercury may be utilised as normal lines in the 
investigation of this region of the spectrum. 

Certain lines belonging to carbon and silicon have also been 
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measured, and Lyman’s observation that the helium spectrum 
contains no lines between A=1850 and A=1402 is confirmed. 
H. M. D. 


[Investigations in the Extreme Ultra-violet.] FRiepricn 
PascHeNn (Ann. Physik, 1913, [iv], 42, 840—842).—The nature of 
the ultra-violet series of lines found by Wolff (preceding paper) 
in the spectra of zinc, cadmium, and mercury is discussed with 
reference to the author’s formule for principal and combination 
series of lines. H. M. D. 


Influence of Self-induction on the Spark Spectra of Certain 
Non-metallic Elements. Genevieve V. Morrow (Sci. Proc. Roy. 
Dubl, Soc., 1913, 13, 607—620).—The spectra obtai: ed by sparking 
gold and carbon electrodes, with and without self-induction, have 
been examined in an atmosphere of nitrogen, oxygen, hydrogen, 
chlorine, bromine, iodine, sulphur, phosphorus, boron trichloride, 
silicon tetrachloride, sulphur dioxide. hydrogen sulphide, carbon 
dioxide, carbon monoxide, and hydrogen cliloride. 

It is found that the principal lines of the line spectra of the 
elements present in the gaseous atmosphere are obtained, and, as 
a general rule, the intensity of the lines is greatest when self- 
induction is not introduced. In the case of compounds, only the 
line spectra of the component elements are observed, the band 
spectra of the compounds not being seen except in the case of 
cyanogen. With hydrogen, which was the only electropositive gas 
examined, the effect of self-induction is to intensify and sharpen 
the hydrogen lines, and to remove, more or less completely, the 
lines of gold and carbon. On the other hand, with electronegative 
gases, such as oxygen and nitrogen, self-induction removes the gas 
lines and leaves the gold or carbon spectrum more or less unchanged. 
With chlorine, bromine, and iodine, the effects of self-induction are 
not so pronounced. 

When carbon electrodes are employed, the three bands attributed 
to cyanogen are seen in almost any atmosphere except hydrogen 
if self-induction is introduced into the circuit. Without self- 
induction, only the one band at A3883°6 is observed, and this 
is also found in any atmospliere except hydrogen. H. M. D. 


New Burner for Spectroscopic Use. Ernst H. RIesEnretp 
(Chem. Zeit., 1913, 3'7, 1372).—The relative advantages of burners in 
which a spray of the solution to be investigated is carried by the 
air into the interior of a Bunsen flame (such spray being obtained 
by the chemical [Beckmann, A., 1907, ii, 209] or electrolytic 
[Riesenfeld and Wohlers, A., 1906, ii, 593] evolution of gas in the 
solution) are discussed. Preference is given to the latter method, 
for which a greater constancy in the intensity of illumination as 
well as a greater range in the latter are claimed. 

A new burner is described in which the solution to be investi- 
gated (about 1 c.c.) is placed in a small glass cup inside the tube 
of a Bunsen burner, the upper portion of which is preferably made 
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of glass. About 1 c.c. of nitric acid (10 per cent.) is added, and 
a particle of granulated zinc. For a sodium flame, it is advisable 
to use sodium nitrate solution (20%). Fracture of the burner 
owing to heat is unlikely, provided the flame is prevented from 
striking back. The flame is not coloured by the constituents of 
the glass, and, when the cup is not charged, shows only the Swan 
spectrum and the sodium lines. H. W. 


Influence of Neutral Gases on the Absorption of Sodium 
Vapour. (A Correction.) Kari Frepennacen (Physikal. Zeittsch., 
1913, 14, 1047—1049. Compare A., 1911, ii, 571; A., 1912, ii, 
517).—The very considerable variations in the absorption and 
dispersion of sodium vapour, which are observed when the pressure 
in the tube containing the vapour is changed, have been previously 
attributed to the influence of traces of foreign gases on the sodium 
vapour. Experiments are now described in which sodium was 
heated in highly exhausted tubes on the one hand, and in tubes 
containing helium on the other. Some of these tubes were heated 
as uniformly as possible, at about 400°, whilst others were only 
partly immersed in the heating jacket, and the absorption in the 
different tubes was compared. The observations indicate clearly 
that the presence of the helium is without influence on the 
absorption of the sodium vapour, and that the above-mentioned 
changes in the optical properties are to be attributed to changes 
in the density resulting from the pressure variations. H. M. D. 


A Quantitative Study of Absorption Spectra by means of 
the Radiomicrometer. J. Sam Guy and Harry C. Jonzs 
(Amer. Chem. J., 1913, 50, 257—308. Compare A., 1909, ii, 197, 
359, 775; 1910, ii, 87, 172, 246; 1911, ii, 166; 1912, ii, 216, 507, 
711; this vol., ii, 362).—The authors have studied the absorption 
spectra of salts of neodymium, praseodymium, nickel, and cobalt 
over the range 6800 to A10,000, and at several concentrations 
by means of a radiomicromeier specially constructed by them. The 
results are plotted as transmission curves; it is shown that in 
general the more concentrated the solutions the less the trans- 
parency and the broader the absorption bands, but in the more 
dilute solutions the intensity of the bands was greater, and there 
is a shifting of the middle of the bands toward the region of 
greater wave-length on dilution. In the case of salts of neodymium, 
three bands are observed with their centres at A 7300, 7950, and 
48700, and two other bands at A7150 and A9000, which are 
probably due to the solvent. The reason for increase in the 
intensity of the bands on dilution is explained on a theory of 
resonance. It is noticed in many cases that the aqueous solutions 
of hydrated salts are often more transparent than pure water. This 
point is carefully studied, and it is shown that the absorption of 
light by solutions of non-hydrated salts is the same as that of the 
water contained in the solution, providing that the salt itself has 
no specific absorption, but in the case of highly hydrated salts the 
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absorption of the solution is less than that of the pure water. It is 
thus shown that free water and combined water have different 
absorptive effects on infra-red rays. The maximum transmission 
of neodymium salt solutions lies at 47600 and A8400. Solutions 
of praseodymium salts are transparent in the infra-red as far as 
1‘5u; there are two groups of bands, one in the green near A 4600, 
and another near A5900. Solutions of nickel chloride show an 
increasing absorption from A5200 to A6300, where it becomes 
complete; from here there is complete absorption to A 7200, and 
then the transmission steadily increases to A9000 and then 
decreases to zero at 410,000. The absorption of nickel nitrate 
solutions resembles that of the chloride, but in the case of the 
sulphate there is no region of complete absorption. The maxima 
of transmission lie at 45400 and A 9000, and the minima at A 6900 
and A11,000. Salts of cobalt have strong ultra-violet absorption, 
and there is a band in the orange near 5000 with increasing 
transmission toward the red. The infra-red absorption curves of 
cobalt chloride, nitrate, bromide, sulphate, and acetate have maxima 
of transmission at A 5950, A 7800, A9100, and A10,600. The trans- 
mission curves of all the salts of cobalt studied rise rapidly from 
45000 to 45900; they show a broad, slight absorption over the 
region near A 6500, and reach 2 maximum transmission from A 7000 
to 48000. There is a series of small absorption regions near A 8400, 
18900, and 29800. Beyond A10,900 the absorption increases 
rapidly to the region where water is practically opaque. Beer’s 
law is shown to hold for the infra-red absorption of solutions of 


neodymium chloride and praseodymium chloride. J. F. S. 


Spectro-chemistry of the Cobalt Complexes. Yuar Surpara 
and Georces Ursain (Compt. rend., 1913, 15'7, 593—595).—A study 
of the absorption spectra of solutions (V/100 and 4/1000) of 
twenty-four complex cobalt salts in the visible and ultra-violet 
portions of the spectrum, the results pointing towards certain 
relations between the constitutions of the complex salts and their 
absorption. Curves obtained by plotting the thickness of the 
solutions against the frequency limits of absorption show two 
decided minima in the neighbourhoods of A 2000 and 3000. These 
two bands seem to be characteristic of the tervalent cobalt atom, 
functioning as chromophore. In general, with the exception of 
the group NO,, the negative radicles provoke a displacement of 
the less refrangible band towards the red. The effect of the relative 
changes in intensity of the two bands is almost always more marked 
than the displacement effect in the frequency scale. W. G. 


Ultra-violet Absorption of Puré Acetone above \332 py. 
Hans T. Crarke and Atrrep W. Stewart (Physikal. Zeitsch., 1913, 
14, 1049—1050. Compare Gelbke, A., 1912, ii, 713).—The absorp- 
tion of ultra-violet light by pure acetone has been investigated by 
experiments with layers of thickness ranging from 50 to 400 mm. 
The curve which is obtained when the wave-length of the limiting 
transmitted light is plotted against the thickness of the absorbing 
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layer exhibits no minimum above A332upy, although there is a 
change in the slope of the curve at A 336°5up. 

In a note added by Jonannes Srarx it is claimed that this affords 
clear evidence of the long-waved ultra-violet band, the existence of 
which he has previously anticipated. H. M. D. 


Fluorescence of the Elements of the Sixth Group of the 
Periodic System. fF. Drstetmeier (Physikal. Zeitsch., 1913, 14, 
1000).—A claim of priority against Steubing (this vol., 11, 816), 
in reference to the fluorescence spectrum of sulphur and selenium. 

H. M. D. 


Some Decompositions in Ultra-violet Light. Anton Kattan 
(Monatsh., 1913, 34, 1209—1244).—The action of a quartz-merenry 
lamp at a distance of 8 cm. on J/2- to 2.\-solutions of acetic, 
oxalic, malonic, succinic, malic, and tartaric acids in quartz vessels 
produced in all cases decomposition, as shown by diminution of 
the titre with alkali. Acetic acid was decomposed to the greatest 
extent, and oxalic acid to the least. The presence of the hydroxyl 
group in the molecule increased the rate of decomposition. The 
decomposition in J-acetic acid solution amounted to 3°5% after 
three hours’ exposure. No effect was observed in transparent glass 
vessels. The reaction velocity increases with the time of exposure 
and with the concentration, although less rapidly than in pro- 
portion to the latter, the departure from proportionality being 
smaller than is the case in the decomposition of iodides and the 
oxidation of aldehyde. Dissolved oxygen produces little, if any, 
effect. 

No effect was produced on the rotation of fermentation amyl 
alcohol. In neutral V/10-solution, potassium and sodium iodides 
are less decomposed than the iodides of barium and strontium, but 
in WV /160-hydrochloric acid, these iodides and that of magnesium 
are decomposed to the same extent. The acid increases the rate 
of decomposition up to 1/800, but after that only produces a 
slight effect. Dissolved oxygen is responsible for the liberation 
of the iodine. In a vacuum, the decomposition may be reduced to 
less than one-half. The presence of thiosulphate and rise of tem- 
perature are without effect, and the liberation of iodine through the 
formation of hydrogen peroxide plays no important part. 
Potassium fluoride is not decomposed under these conditions. 


F. 8. 


The Physical Chemistry of Photographic Development. 
C. E. Kenneta Mess (7. Amer. Chem. Soc., 1913, 35, 1727—1732).— 
A paper read at the Rochester meeting of the American Chemical 
Society, 1913. It consists of a review of the physical chemistry of 
photographic development. 2. &. PF. 


Physico-chemical Studies on Photographic Developers. III. 
Nrixo.at Scuinov and Eve. TirmtscHenxo (Zeitsch. EHlektrochem., 1913, 
19, 816—819. Compare A., 1912, i, 966; this vol., ii, 371; also 
Pinnow, this vol., ii, 398).—In the previous papers it is shown that 
sodium sulphite plays a definite rdle in the oxidation of quinol. 
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in that it first functions as an acceptor for the peroxide oxygen, 
and later forms complex additive compounds with the quinol, which 
are oxidised regularly and slowly without the formation of tarry 
matter. In the present paper the sulphite is replaced by other 
reducing agents. Sodium arsenite is first investigated, and it is 
shown that it acts mainly as an acceptor for the oxygen and uses 
up about one-half of the oxygen, but probably forms no complex 
compounds with the quinol. Experiments were made also with 
hydroxylamine and with hydrazine. Both these substances regulate 
the oxidation of the quinol in exactly the same way as sodium 
sulphite, inasmuch as they form a series of complex additive com- 
pounds. It is shown that a photographic plate can be developed 
by quinol in the presence of hydroxylamine. J. F. S. 


Oxidation and Preservation of [Sodium] Sulphite—Quinol 
Solutions. Jonannes Pinnow (Zeitsch. wiss. Photochem., 1913, 13, 
41—45. Compare this vol., ii, 398).—It is shown that the sodium 
salt of quinolmonosulphonic acid is the chief product of the first 
oxidation of sodium sulphite—quinol solutions. This salt has been 
isolated, and is described as crystallising in small, thin leaflets from 
methyl alcohol solution. It is also shown that by the addition of 
0°05 mol. acetic acid per litre the ordinary quinol-sulphite developer 
can be preserved for four times the ordinary length of time. In 
using the acidified developer it is necessary to add twice as much 
soda solution as is required to neutralise the acid which has been 
added. J. F. S. 


Luminescence. Eart F. Farnau (J. Physical Chem., 1913, 
17, 637—656).—The luminescence produced by a number of sub- 
stances under a series of conditions have been determined by the 
author. The experiments include observations on the cathodo- 
luminescence, canal ray luminescence, ultra-violet luminescence, 
luminescence by heating, luminescence by trituration, chemi- 
luminescence, and crystallo-luminescence of a series of the haloids of 
sodium, potassium, cadmium, zinc, mercury, lithium, rubidium, and 
cesium, together with, in a few cases, the carbonates and sulphates. 
The author draws the conclusion that luminescence of all kinds is 
due to a chemical reaction. Increase in the rate of the reaction, 
brought about either by a catalytic agent or by increase in the 
temperature, increases the luminescence. The nature of the 
luminescence is but slightly altered by the nature of the catalyst 
or the temperature change. The nature of the luminescence in 
most cases depends only on the metal of the salts, but in a few 
cases the acid radicle has an influence. The nature of the 
luminescence is the same no matter how it is produced. J. F.S. 


Absorption Measurement of £#-Rays. Hermann SrarkKeE 
(Physikal. Zeitsch., 1913, 14, 1037—1038).—Position of the absorption 
screen with reference to the radioactive preparation and the 
measuring instrument affects measurements of A-rays, and it is 
recommended that the screen be placed directly against the 
ionisation chamber. 
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The Excitation of y-Rays by f#-Rays. Hermann Starke 
(Physikal. Zeitsch., 1913, 14, 1033—1038).—The secondary y-rays 
excited by the f-rays of mesothorium were put in evidence by 
concentrating the f-radiation on to a reflecting plate by means of 
a powerful magnet. The mesothorium was placed near one pole, 
and the reflector near the other pole, a sensitive ionisation chamber 
being placed so that it was screened from direct radiation by a 
lead block, but not from the reflected radiation. Excitation of the 
magnet showed a distinct but small effect, which was estimated 
to be about one-thousandth part of that due to the primary j-rays. 
Only those y-rays capable of penetrating 3 mm. of aluminium 
could be looked for by this method. F. 8. 


Determination of Radium by the y-Ray Method. Vixror F., 
Hess (Ber. Deut. physikal. Ges., 1913, 15, 1002—1016 ; Physikal. 
Zeitsch., 1913, 14, 1135—1141).—A modified form of Wulf’s y-ray 
electrometer is described. Observations made with this instrument 
and a standard radium preparation placed at a fixed distance from 
the electrometer chamber show that the ionisation current increases 
as the source of the rays is gradually moved from the middle of 
the room into close proximity with one of the surrounding walls. 
When this distance was reduced to 2 cm., the ionisation was found 
to increase to the extent of 17%. The increase is due to the 
secondary y-rays which are emitted by the adjacent wall. The 
fact that the same increase in ionisation is observed when the 
radium preparation is enclosed in a lead capsule, indicates that 
these secondary y-rays are produced by the primary y-rays emitted 
by the active substance. The importance of this effect in connexion 
with the standardisation of y-ray electrometers is referred to. 

A new compensation method for the rapid evaluation of radium 
preparations according to y-ray method is also described. The 
arrangement resembled that previously described by Bronson, with 
the exception that the ionised air resistance is replaced by a liquid 
resistance prepared by mixing xylene and ethyl alcohol in the ratio 
of 10 volumes to 1, as recommended by Campbell (Phil. Mazg., 
1912, [vi], 28, 668). H. M. D. 


The Influence of Penetrating Radium-rays upon the 
Iodides of Alkaline Earth Elements. Ayton Kaiian (Monatsh., 
1913, 34, 1245—1268. Compare A., 1912, ii, 522).—The decom- 
position of the iodides of magnesium, calcium, strontium, and 
barium in neutral and in feebly and strongly acid aqueous solutions 
by the penetrating rays of radium is analogous to that of the 
alkali-metal iodides. Both in neutral and acid solutions, in 
absolute alcohol magnesium iodide is decomposed more quickly 
than in water. No connexion was found between the molecular 
weight and speed of decomposition. The penetrating rays from 
preparations containing from 80 to 200 mg. of radium (element) 
produce only from 1/200 to 1/800th of the effect of a quartz 
mercury lamp at 8 cm. distance, but in spite of the different orders 
of magnitude, the general reactions appear to be the same in the 
two cases. . 
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The Chemical Action of Penetrating Radium Rays. Anton 
Kaman (Monatsh., 1913, 34, 1269—1289).—No effect within the 
error of measurement was produced during 2850 hours by the 
penetrating rays from 106 mg. radium chloride on the rotation of 
200 c.c. of a normal aqueous solution of dextrose at 5° to 10°. 
Small changes were traced to the influence of the acids formed, 
which occurs to a greater extent with dextrose than with sucrose. 
Absolute alcohol is oxidised to aldehyde and acid, and there results 
in addition a formation of water, for the most part not produced by 
oxidation, but by decomposition of the alcohol. On succinic and 
malonic acid solutions the penetrating radium rays produce only 
an exceedingly slight decomposition, of the same order, compared 
with that produced by ultra-violet light, as in the decomposition 
of iodides. No changes could be established in the electric con- 
ductivity and dissociation constants of these acids. 

The penetrating rays from 42 mg. of radium chloride, acting 
for 4000 hours on 5 grams of silver nitrate in V/4-solution in the 
dark, reduced about one-thousandth part to metallic silver. 

F. 8. 


Comparison of the Results of the Electromagnetic and the 
Spectral Analysis of Canal Rays. Jonannes Stark (Physikal. 
Zeitsch., 1913, 14, 961—965).—A comparison is made of the results 
which have been obtained by the electromagnetic and spectral 
methods in their application to the analysis of canal rays. Both 
methods agree in that they show the existence of hydrogen, helium, 
carbon, nitrogen, oxygen, chlorine, argon, iodine, and mercury 
ions carrying a single positive charge; of helium, carbon, nitrogen, 
oxygen, chlorine, argon, and mercury ions with a double charge; 
of argon, nitrogen, and mercury ions with three charges; and 
mercury ions with four charges. On the other hand, the existence 
of sulphur and iodine ions with two charges, and of oxygen, sulphur, 
and chlorine ions with three charges, is only revealed by the spectral 
method of analysis, whilst mercury ions carrying five, six, and seven 
charges are only shown by the electromagnetic method. 

It is pointed out that the experimental conditions obtaining in 
the spectral method. of analysis are, generally speaking, more 
favourable as regards the formation of ions with multiple charges 
than the conditions which obtain in the electromagnetic method. 

H. M. D. 


The Multiple Positive Charge of Chemical Atoms. 
Jonannes Stark (Physikal. Zeitsch., 1913, 14, 965—969. Compare 
preceding abstract).—A theoretical paper, in which the author 
discusses the mechanism by which positive ions carrying a multiple 
charge are produced. It is considered that such ions may either 
be produced directly as the result of a single collision, or indirectly 
as the result of a series of collisions in each of which an electron 
is displaced: Since the energy required for the simultaneous 
expulsion of several electrons from an atom is much greater than 
that required for the removal of a single electron, it is probable 
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that high speed rays are favourable to the formation of multiply 
charged ions according to the former process. Since the ratio of 
the number of singly charged ions to neutral atoms is very small, 
it is further probable that the production of multiply charged ions 
as the result of a single collision with high speed cathode or canal 
rays is more frequent than the production by the alternative 
method. 

Since the number of positive charges which an atom can take 
up is in general greater than the number of valency electrons, it 
must be assumed that electrons which are more intimately associated 
with the positive nucleus than the valency electrons, can be expelled 
under favourable conditions, such as are obtained when a gas is 
subjected to the influence of canal rays. The energy required for 
the expulsion of the interior electrons is probably much greater 


than that which suffices for the liberation of the valency electrons. 
H. M. D. 


{Canal Ray Spectrum of Hydrogen.| Ernst Greurcke and 
Orro RetcHennemM (Ber. Deut. physikal. Ges., 1913. 15, 1063—1064).— 
The authors criticise the interpretation of the Doppler effect in the 
canal rays spectrum of hydrogen given by Stark (this vol., 1i, 907), 
and suggest that the outermost maximum on the displacement curve 
is due to hydrogen atoms carrying two positive charges. This 
would fit in with the view that the innermost maximum is due to 
hydrogen molecules carrying a single charge, and the middle 
maximum to hydrogen atoms with a single charge. H. M. D. 


[Lines in the Canal Ray Spectrum of Argon Corresponding 
with Ions Carrying One, Two, and Three Charges.] JoHAnnes 
Srark and H. Kirscupaum (Sitzuwngsber. K. Akad. Miinchen, 1913, 
331—353).—-From observations cf the Doppler effect in the canal 
ray spectrum of argon, it is shown that the lines in the red spectrum 
are due to positively charged atoms carrying a single unit of 
charge. The lines in the blue spectrum are mainly due to doubly 
charged atoms, but to a certain extent the blue emission is due 
to atoms carrying three charges. Low speed cathode rays give rise 
in general to the carriers of the red spectrum, whilst the production 
of multiply charged carriers is brought about by high speed rays. 
The transition from the one type of carrier to the others represents 
a reversible process, and a condition of equilibrium is set up when 
the conditions of the discharge are kept constant. H. M. D. 


The Energy of the Electron Emission of Strongly Heated 
Substances. ArtTHuR WEBNELT and Erik Liepsreicn (Ber. Deut. 
physikal. Ges., 1913, 15, 1057—1062).—Measurements have been 
made of the saturation currents which are obtained as a result of 
the emission of electrons by strongly heated platinum wires covered 
with a layer of calcium oxide, the observations extending over an 
interval of twenty-four hours. The saturation current is by no 
means constant, but rises to a maximum, and this is followed by 
a gradual fall to a much smaller value. The time required for the 


GENERAL AND PHYSICAL CHEMISTRY. ii, 1005 


attainment of the maximum current diminishes as the temperature 
is increased. The final value to which the current falls corresponds 
with the electron emissive power of pure platinum, indicating that 
the oxide film gradually disappears. These observations afford an 
explanation of the fact, established by previous experiments, that 
the emission of electrons by a platinum electrode coated with a 
film of oxide is not in agreement with Richardson’s formula. 
H. M. D. 


Cause of the Emission of Electrons by Oxide Cathodes. 
A. Geurts (Ber. Deut. physikal. Ges., 1913, 15, 1047—1056).— 
The fact that strongly heated electrodes covered with a thin layer 
of an alkaline earth metal oxide emit large quantities of electrons 
has been known for some time, and Fredenhagen (Physikal. 
Zeitsch., 1912, 18, 539) has suggested that the oxides are decom- 
posed by the current, and that the emission of electrons is a 
consequence of the chemical recombination of the oxygen with the 
alkaline earth metal. In the author’s opinion the separation of the 
oxygen is mainly due to thermal dissociation of the oxide, although 
there may be a certain amount of oxygen liberated as a result of 
electrolysis. In other respects the author’s theory agrees with that 
put forward by Fredenhagen. 

In the absence of a potential difference the dissociated oxygen 
recombines quantitatively with the alkaline earth metal, but in an 
electric field some of the oxygen atoms are converted into ions by 
combination with electrons, and are thus transported to the anode. 
The fact that the life of an oxide cathode diminishes as the intensity 
of the discharge increases is quite in accordance with this hypothesis. 

Further evidence in support of it has been obtained in a series 
of experiments with electrodes of platinum, iridium, tantalum, 
carbon, and tungsten, each covered with a layer of calcium oxide. 
After employment as cathodes for some time, the layer of oxide 
was removed, and the surface of the electrode examined with the 
aid of a binocular microscope. In the case of platinum and 
iridium, evidence was obtained of the formation of calcium alloys, 
whilst tantalum is oxidised to the dioxide and carbon gives rise 
to carbon monoxide. Tungsten proved to be unsuitable for the 
experiments, for the oxide film becomes detached as soon as the 
current is passed between the electrodes. These chemical changes 
are regarded as distinctly favourable to the author’s view of the 
activity of the oxide-covered electrodes. H. M. D. 


Origin of Thermal Ionisation from Carbon. Jonn N. Prine 
(Froc. Roy. Soc., 1913, A, 89, 344—360. Compare A., 1912, ii, 115). 
—Further experiments have been made to ascertain whether 
electronic emission can be attributed to incandescent carbon, the 
conditions being modified so as to eliminate more completely the 
large ionisation effects which were found in the earlier work to 
be due to chemical action. For this purpose, the purification of 
the carbon and the exhaustion of the surrounding vessel were 
carried out more perfectly, and the effect of this on the ionisation 
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was examined at a series of definite temperatures. Experiments 
were also made, in which small quantities of highly purified helium, 
argon, nitrogen, hydrogen, carbon monoxide, and carbon dioxide 
were admitted into the apparatus at known pressures. 

The conclusions drawn from the previous observations _ cit.) 
are confirmed by the results obtained in the present work. It is 
found that the more complete removal of absorbed gases from the 
carbon leads to a further large reduction in the ionisation. From 
the observations made after the admission of the different gases, 
it appears that the ionisation increases with the chemical activity 
in the order: helium and argon, nitrogen, hydrogen, carbon 
monoxide, and carbon dioxide. It was found possible to trace the 
absorption and evolution of gas by the carbon by means of the 
ionisation currents. 

The experiments show that the thermal ionisation of carbon is 
due to chemical reaction between the carbon and the surrounding 
gas. If electronic emission occurs at all, the effect must be very 
small in comparison with that which can be attributed to chemical 
action. H. M. D. 


Photo-electric Emission of Electrons. Rosert Pout and 
P. Prinesoem (Physikal. Zeitsch., 1913, 14, 1112—1114. Compare 
A., 1912, ii, 317, 618)—From the data for lithium, sodium, 
potassium, and rubidium, it appears that the wave-length corre- 
sponding with the maximum of the selective photo-electric effect 


is approximately inversely proportional to the radius of the atom. 
The resonance frequency is, however, not entirely determined by 
the properties of the atom, for it has been found that the super- 
ficial oxidation of a layer of colloidal potassium is accompanied 
by a shift of the resonance maximum to the extent of 20up. On 
reduction by hydrogen, the original resonance maximum is observed. 
Other electronegative gases exert a similar effect in shifting the 
position of the resonance maximum. 

The normal photo-electric effect is also influenced by factors, 
the nature of which is as yet unknown. From observations on the 
photo-electric emissive power of a calcium amalgam, it has been 
found that the emission of electrons commences at about A 365uyu 
in the case of a freshly prepared liquid surface. At the end of an 
hour, the limiting wave-length has shifted its position about an 
octave, and is situated in the ultra-red region. H. M. D. 


The Photo-electric Effect of Metallic Compounds. B. A. 
Dima (Compt. rend., 1913, 157, 590—593. Compare this vol., ii, 
465).—The author has confirmed his previous results that the photo- 
electrical effect of similar compounds of the same metal diminishes 
with increase in valency of the metal, by studying the oxides of 
molybdenum and manganese. It is necessary to use the anhydrous 
oxides, as their hydrates produce a much feebler emission. From 
a study of numerous series of oxides he draws the conclusion that 
the phenomenon of photo-electrical fatigue is only exhibited very 
slightly by the highest oxides, but to a greater extent by the lower 
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oxides. In the case of molybdenum triexide, an increase of 25% 
was noticed in the emission by prolonging the exposure to ultra- 
violet light for two hours. At the same time reduction appeared 
to have taken place at the surfaces exposed to the light. Bromides 
give a photo-electrical effect intermediate between those of the 
corresponding chlorides and iodides, and, except in the case of 
cadmium salts, the effect is increased with increase in the atomic 
weight of the halogen. W. G. 


Connexion Between Ionisation by Collision and Electron 
Affinity. J. Franck and G. Herrz (Ber. Deut. physikal. Ges., 1913, 
15, 929—934; Physikal. Zettsch., 1913, 14, 1115—1117).—In order 
to account for the phenomena of electric discharge through the 
inert gases, it is necessary to assume that the collisions between 
the molecules and the electrous are elastic in character. For other 
gases the elastic nature of the collisions will decrease as the electro- 
negative character of the gas increases. Observations on the 
reflexion of electrons by gas molecules indicate that all electrons 
with speeds smaller than that corresponding with the ionisation 
potential undergo reflexion in the case of helium. Similar experi- 
ments with hydrogen show that only a certain proportion of the 
electrons are reflected, and in the case of oxygen the reflected 
electrons are very small in number. These facts indicate that the 
phenomenon of ionisation by collision is intimately connected with 
the affinity of the gas molecules for electrons. 

In view of the elastic nature of the collisions in the case of the 
inert gases, the authors draw the conclusion that the influence of an 
electric field on the electrons present in such a gas is not determined 
by the length of the free path, but that the accelerating influence of 
the field is cumulative in its action when the electrons are sub- 
jected to a succession of collisions. Ionisation by collision will take 
place as soon as the potential difference at the electrodes exceeds 
the ionisation potential. The current potential curves for helium 
and neon have been examined, and the fact that the curves show 
a series of breaks at intervals equal to the ionisation potential is 
quite in accord with the authors’ views on the nature of ionisation 
by collision in the case of these inert gases. H. M. D. 


Radium and Radium-emanation in the Water and Deposits 
of Lake Balaton, Hungary. D. V. Lenker (Zeitsch. Kryst. Min., 
1913, 53, 65; from Magyar.-balneolog. Frtesité, 1910, 3, Nos. 5 
and 6).—As determined with the electrometer, the water contains 
0°0064—0°0224 millionth of a cubic millimetre of emanation per 
litre ; and the mud and sand 0°13—0°85 millionth mg. of radium per 
kilogram. L. J. S. 

Quantitative Estimation of Radium by the Emanation 
Method. Enricu EBueEr (Zeitsch. angew. Chem., 1913, 26, 658—661). 
~——An apparatus is described for estimating the amount of radium 
in solutions by the emanation method, consisting essentially of the 
flask to hold the solution, with capillary leading-in tube and tap, 
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ground to a small condenser provided at the upper end with a 
tap, which in turn is ground to one end of a bulb closed by two 
taps. The solution is boiled in a partial vacuum, and, when the 
emanation is driven out, saturated salt solution is admitted through 
the leading-in tube to drive all the emanation into the bulb, which 
is then detached, and the emanation admitted to the ionisation 
chamber of an electroscope. The measurement follows the usual 
method. F. S. 


Determination of Valency of Radium by means of Electric 
Endosmose. Hersert FReuNDLICH and G. von Exissarorr (Physikal. 
Zettsch., 1913, 14, 1052—1057. Compare A., 1912, ii, 419).—The 
electric endosmose method allows the valency of a metal to be 
determined in excessively small quantity. With a concentration 
of 50 micromols., the difference between uni-, bi-, and ter-valent 
ions can be determined with from 0°01 to 0°001 mg. Curves, in 
which the volume of liquid transported is plotted against concen- 
tration, show that radium clearly is bivalent, and accords with 
magnesium and barium, when the behaviour of these ions is com- 
pared with that of sodium on the one hand, and chromiun, 
aluminium, and zirconium on the other. No disturbing effects were 
observed due to the action of the rays on the electric double layer, 
the behaviour of radium being quite analogous to that of barium. 
An attempt was made similarly to find the valency of actinium-X, 
but, although the measurements indicated that it was bivalent, 
later observation showed that an impurity must have been present. 


F. S$. 


Attempts to Separate Radium-D from Lead. Fritz Panera 
and Grora von Hevesy (Monatsh., 1913, 34, 1393—1400).—Even 
although no practical separation of lead from radium-D were pos- 
sible, a slight enrichment of the radioactive constituent would be 
of great theoretical importance. Numerous attempts nave been 
made in this direction with results completely negative. Earlier 
observations which apparently gave positive results may be ascribed 
to the separation of the later products, radium-¥ and -F. Among 
the methods unsuccessfully tried were (1) by precipitation of lead 
chloride solution at 100° with dilute sodium thiosulphate and with 
hydrofluoric acid; (2) with quadrivalent lead compounds, by pre- 
cipitation of a lead chloride solution, saturated with chlorine, with 
ammonium chloride, whereby «mmonium plumbichloride is pre- 
cipitated ; by passing carbon dioxide through a solution saturated 
with lead chloride and hydrogen chloride (H,PbCl,), whereby the 
lead chloride is fractionally precipitated; and by precipitation of 
lead dioxide by addition of hydrogen dioxide or bromine water 
to a solution of lead hydroxide in sodium hydroxide, or of bromine 
water to lead acetate ; (3) by adsorption methods, as by precipitation 
of barium sulphate or silicofluoride in lead nitrate solution, or 
barium chloride in a lead chloride solution by saturating with 
hydrogen chloride; also by separating iron from lead chloride 
solution by the acetate precipitation, by adding potassium per- 
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manganate and alcohol to lead chloride solution, and by boiling the 
latter with flowers of sulphur; (4) by distillation of lead chloride 
in carbon dioxide at 1000°; (5) by electrolysis in solution, under 
varying conditions, so that part of the lead separates on the 
cathode and part on the anode as dioxide, and of molten lead 
chloride, pure or mixed with potassium chloride; (6) by dialysis 
of lead nitrate through parchment paper or animal membrane and 
diffusion of lead chloride solution. The causes of error (presence 
of radium in the radio-lead, variation in the B-rays of radium-/ 
used in the measurements, due to absorption in the material and 
secondary radiation) are briefly pointed out. F. 8. 


The Electrochemical Identity (Vertretbarkeit) of Radio- 
elements. Fritz Panera and GeorG von Hevesy (Monatsh., 1913, 
84, 1593—1603).—The question was examined whether the 
chemical identity of groups of radio-elements with other elements 
and among themselves would extend to the electro-chemical 
behaviour and explain the open questions, such as the frequent 
activisation of the anode and sharp separation of the B-products 
by an extraordinarily “noble” potential. The electro-chemical 
behaviour of radium-¥ and.thorium-C with respect to bismuth, of 
thorium-B with respect to lead and of radium-A, -B, and -C with 
reference to bismuth, lead, and polonium respectively, supports this 
extension. The amount of thorium-C deposited on a platinum 
plate, kept +0°6V with reference to a J-calomel electrode, in 
N/100-nitric acid solution, is greatly reduced by the presence of a 
few mg. of bismuth. Decomposition voltages for the radio-elements 
cannot be determined as a function of the current flowing, for 
the quantity of the radio-ion is insufficient to carry the whole of the 
current. They were determined by plotting the amount of radio- 
element deposited during one hour as function of the cathode 
potential, and in this method a sudden increase in the amount 
deposited, instead of a sudden increase of current strength, indi- 
- cates the decomposition voltage. By this means the progress of 
deposition at potentials higher than the decomposition voltage 
may be determined. For thorium-C, in presence of bismuth, the 
sudden increase occurs at —0°08V, an immersed bismuth plate 
showing the potential —0°082V. For thorium-B, in presence of 
lead, deposition occurs with perceptible amounts of lead at —0°44V, 
but in absence of lead already at —0°33V. The anodic deposition 
of thorium-B in absence of lead showed a sudden deposition 
between 1°0 and 1°1V, which is very near to that of lead dioxide. 
The thorium-B is deposited no longer as metal, but as dioxide. 

For the radio-elements, electrode potential is of the first 
importance, the passage of the current, and hence the difference 
between anode and cathode, is quite a secondary consideration. 
With three platinum electrodes in a solution of thorium-B +-C, an 
anode, a cathode, and a third currentless electrode, and a feeble 
current strength arranged to give an anode potential the same as 
that between the third electrode and the solution, there is no 
difference in the amounts of radioactive matter deposited on the 
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* anode and the third electrode. By gradually increasing the current 
strength, the potential of the cathode to the solution may be 
changed from positive to negative, with reference to the calomel 
electrode, and so a continuous series of potential differences may 
be obtained. In the anodic metallic deposition of the radio- 
elements, the anode behaves as a strongly positively polarised 
cathode, and this explains the anodic deposition of polonium. 
When the separation of a radio-element from another in a high 
state of purity is desired, the addition of an appreciable quantity 
of an element “identical” with the other element is recommended, 
for example, in separation of pure thorium-C from thorium-B+-C, 
lead should be added, the action being analogous to the prevention 
of adsorption of uranium-X, for example, by presence of thorium. 
F. 8. 


Beheviour of Radio-elements in Precipitation Reactions. 
Kasruir Fasans and Paut Beer (Ber., 1913, 46, 3486—3497).—A 
detailed discussion is given of the evidence that a radio-element in 
infinitesimal amount is precipitated with a filterable quantity of 
the precipitate of a common element whenever under the conditions 
the radio-element itself would be precipitated were it present in 
precipitable amount. The determination of the chemical nature 
of a radio-element, not identical in properties with any of the 
common elements, depends on this behaviour, which, although 
generally considered obvious, is shown to be difficult to account 
for. Abnormal adsorption phenomena appear to influence the pre- 
cipitation less than might be expected. 

Although radium-A is precipitated with mercury as sulphide and 
chromate, it is distinguished from mercury by being precipitated 
with bismuth in strongly acid solution as phosphate. Radium-A 
is distinguished from tellurium by the fact that when precipitated 
with copper and teliurium sulphide, it is not dissolved from the 
precipitate by ammonium sulphide, but remains undissolved with 
the copper sulphide. This difference is analogous to that between 
antimony and bismuth. Were it possible to obtain radium-A (or 
polonium, with which it is identical) in weighable amounts, it 
would, unlike tellurium, give a sparingly soluble chromate and 
phosphate. 

The precipitation of radio-elements with other precipitates shows 
that the solubility product need not be attained before precipitation 
takes place. The influence of adsorption and the possibility that 
the radio-elements are present as colloidal solutions (Paneth) require 
further investigation. ¥. @. 


Measurement of Radioactive Substances in the Guard- 
ring Plate Condensor. L. Framm (Physikal. Zeitsch., 1913, 
14, 1122—1125).—The mathematical expressions connecting the 
ionisation with the distance apart of the two plates of a guard-ring 
plate condensor are developed with special reference to the case 
where the space is uniformly filled with emanation, with a view 
to the ultimate construction of a standard form of measuring 
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apparatus, which will enable absolute measurements of quantities 
of emanation to be undertaken without the uncertainty attaching 
to the employment of standard solutions of radium. Tables are 
supplied for some of the quantities entering into the mathematical 
expressions. Experiments, with one plate uniformly covered with 
a layer of polonium, on the variation of the ionisation current with 
distance between the plates, are shown to agree with the calculated 
ionisation currents when corrected for a certain small loss of 
ionisation due to the absorption of the a-rays in the layer of 
polonium itself. Possibly there is a small effect due to condensed 


filme of moisture. F. 8. 


The Extraction of Polonium. Fritz Payetn and Gror@ von 
Hevesy (Jfonatsh, 1913, 34, 1605—1608).—Radio-lead from 
pitchblende serves as a raw material for the extraction of polonium. 
The hot saturated solution of the lead nitrate is left to crystallise, 
the mother liquor is separated by centrifuging, and after being 
slightly diluted is electrolysed with platinum electrodes and a feeble 
current, a few mg. of bismuth being added to diminish the 
separation of radium-#. The cathode potential must not exceed 
—0°8V, which corresponds, in the solution described, with 0°16 
milliampere per cm.2, but if freedom from radium-¥ is desired, a 
potential of —0°5V or 0°4 ma. per cm. may be used. Stirring is 
advantageous both in electrolysis and also in deposition on copper, 
which is an equally good method. If polonium free from lead and 
radium-), but not from radium-#, is required, so much concentrated 
nitric acid is added that lead is no longer cathodically deposited. 
Under these conditions most of the polonium can still be separated 
at the cathode. By volatilisation at 1000°, all but 0°1% of the 
polonium may be removed from the electrodes, which is difficult to 
do by boiling with acids. The polonium vapour condenses prefer- 
ably on palladium and platinum, in special degree on the former, 


rather than on gold, copper, nickel, or the walls of a quartz tube. 
F. S. 


The Solutions of Radioactive Products. Taprusz GopLEwsKI 
(Le Radium, 1918, 10, 250—264).—A platinum plate, coated with 
the active deposit of actinium (by immersion, negatively charged, 
in the emanation) was made the anode in purified water, a similar 
platinum plate being the cathode. A notable proportion of the 
active deposit was found to have been transported to the cathode. 
Detailed examination showed that this occurs only when the active 
plate serving as anode had previously played the part of cathode 
during electrolysis. When well saturated with hydrogen in this 
way, and when considerable voltages were employed, two-thirds of 
= active deposit could be transported to the cathode in purified 
water, 

When purified water, saturated and left some hours with radium 
emanation, is electrolysed for ninety seconds between platinum 
electrodes with 220 volts, radium-A is deposited on the anode with . 
about one-third of the equilibrium amount of radium-C, whilst 
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on the cathode radium-2, with about one-third to one-quarter o/ 
the equilibrium amount of radium-C, is found. The ratio of 
radium-C’ on the cathode to that on the anode is usually between 
one and two. When electrolysis immediately follows saturation 
with emanation, so that only radium-A is present, the latter is still 
deposited on the anode. In all these experiments in purified water 
only a fraction of the products present in the liquid is deposited, 
even after electrolysis has proceeded many hours. The voltage 
affects the amount deposited, but not the ratio of the anode and 
cathode activity. 

The theory is advanced and supported by numerous experiments 
that the radioactive matter is present in the colloidal state, and 
that hydrosols, not ions, are being dealt with, the transport of the 
products being due to electrophoresis, rather than electrolysis. It 
was shown that the addition of positive ions, such as hydrion, 
cause a strong diminution of the anode activity and an enhance- 
ment of the cathode activity, whereas negative ions, such as 
hydroxyl, act oppositely, increasing the anode activity and 
decreasing the cathode activity. Multivalent ions, such as 
aluminium and citric acid ion, act much more powerfully than the 
univalent ions. The ratio of cathode to anode activity can so be 
varied in the proportion of 40,000 to 1 in the direction predicted 
from the theory of colloids, and in a manner impossible to account 
for if the radioactive products existed as ions. Radium-A exists 
as a negative, radium-B as a positive hydrosol, whilst radium-C 
exists as both. The effect of a positive ion is to stabilise the positive 
hydrosol and to neutralise and ultimately reverse the sign of the 
negative hydrosol. For negative ions the reverse is the case. The 
results obtained show that the solutions of radioactive products 
are of the nature of colloidal solutions. F. 8. 


Radioactivity of Tyrol Mineral Spring. V. Max Bampercer 
and Kart Krise (Monatsh., 1913, 34, 1449—1467. Compare this 
vol., ii, 278).—Further results are given for numerous Tyrolese 
springs embodied in tables as before. The amount of emanation in 
the water is given in Mache units, the greatest being for the 
springs of Villnésstal, where the rock is described as graphite 
quartzite, and the number of Mache units is from 66 to 90. F. S. 


Dielectric Constants of Vapours. G. Ponrr (Ann. Physik, 
1913. [iv], 42, 569—584)—A Wheatstone bridge method for the 
measurement of the dielectric constants of gases and vapours is 
described, in which the null point is determined in two experi- 
ments in which two different values are given to the pressure of 
the gas or vapour in one of the condensors. It is estimated that 
the mean error of the measurements is only 0°2 to 0°3% of the 
magnitude («—1), whefe € is the dielectric constant. 

The results obtained for a large number of organic substances 
are recorded, and, where possible, compared with those given by 
previous observers. H. M. D. 
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The Effect of Light on the Electrical Charge of Suspended 
Particles. Stewart W. Youne and L. W. Pinaree (J. Physical Chem., 
1913, 17, 657—674).—The rate of migration of a number of 
suspensions, under the influence of a potential fall, has been 
observed by the authors. The suspensions examined have been 
those of substances charged either negatively or positively, and 
include arsenic sulphide sols, ferric hydroxide sols, gum mastic, 
resin, chlorophyll, and bacterial preparations of Sarcina flava, 
S. rosea, and Bacillus prodigiosus. In all cases the rate of 
migration is influenced by light; in the case of arsenic sulphide, 
ferric hydroxide, and the bacteria, the velocity of migration is 
reduced by illumination, whilst in the other cases mentioned it is 
increased. The amount of change in some cases reaches 100%. 
The authors offer two hypotheses to explain the action in the case 
of the inanimate suspensions: (1) The influence of light is to affect 
the degree of dispersity of the suspended matter, increasing it in 
the case of an acceleration, decreasing it in the case of a 
retardation; (2) the influence of light is to increase the static 
charge on the particles in the case of acceleration, and to reduce 
it in the case of retardation. The latter hypothesis alone applies 
to the bacterial suspensions. J. F.S. 


Influence of the Gas and the Electrode Material on Short 
Spark Discharges Between Metals. E. Tarce (Physikal. Zeitsch., 
1913, 14, 1041—1042).—The observations described were made 
with a coupled discharged circuit, in which a spark gap was placed 
in parallel with a suitable capacity. The distribution of the energy 
of discharge between the spark gap and capacity circuits was 
measured, the fraction of the total energy passing through the 
capacity circuit being regarded as a measure of the “extinction 
effect” of the spark gap. 

From experiments with the spark gap in an atmosphere of air, 

oxygen, nitrogen, methane, coal-gas, hydrogen, ammonia, and 
chlorine, it appears that the extinction effect of the spark discharge 
increases with the thermal conductivity of the gas and with the 
mobility of the gaseous ions. In presence of the vapours of 
benzene, carbon tetrachloride, ethyl alcohol, and water, the extinc- 
tion effect shows a marked increase. 
_ For different electrode materials, the extinction effect increases 
in the order: magnesium (aluminium, nickel, zinc) (silver, 
platinum, copper, brass). The metals enclosed in brackets have 
approximately the same influence on the extinction effect. It seems 
probable that the differences in question are determined by dif- 
ferences in the electron emissive powers of the metals. 

No evidence has been obtained in support of the view that the 
extinction effect is dependent on chemical action between the metal 
vapour and the surrounding gas. x. EB. © 


Influence of Various Metals on the Thermo-electric 
Properties of Iron-Carbon Alloys. Evaine L. Dupuy and A. 
PorTevin (Compt. rend., 1913, 15'7, 776—779. Compare this vol., 
ul, 16).—A study of the modifications produced in the thermo- 


ii. 1014 ABSTRACTS OF CHEMICAL PAPERS, 


electric properties of iron-carbon alloys by the addition of varying 
amounts of metals commonly employed for preparing special steels, 
namely, manganese, silicon, aluminium, chromium, tungsten, and 
molybdenum. Some sixty alloys were examined, divided into two 
groups, one containing 0°15% carbon, and the other 0°8% carbon, 
examinations being made in each case of annealed and tempered 
alloys. The curves obtained by plotting the thermoelectric powers 
against the amount of metal added show that the metals experi- 
mented with divide themselves into two groups: (1) Manganese, 
silicon, and aluminium give a continuous curve, indicating that 
these metals, within the limits studied, form solid solutions; 
(2) chromium, tungsten, and molybdenum give curves which 
indicate formation of solid solutions, the saturation points of which 
are given by changes in the directions of the curves, and the 
formation of carbides. W. G. 


A New Hydrogen Electrode and its Applicability. Ernst 
WILKE (Zettsch. Elektrochem., 1913, 19, 857—858).—The electrode 
_ described consists of a thin palladium capillary tube sealed at its 
lower end, and into which hydrogen at constant pressure is pumped. 
Using this electrode, the potential due to hydrogen ions is set up 
at once, and constant and reproducible results are obtained. It 
is shown that after some time the electrode ceases to work rapidly, 
but that it may be brought to its former sensitiveness by heating 
it in oxygen. It is also shown that when the electrode is in its 
most sensitive condition the potential values are not dependent on 
the nature of the surrounding gas. J. F. S. 


Distribution of Solvent Between Solutes. I. Electrical 
Conductivity and Refractive Index of Mixtures of Aqueous 
Solutions of Salts of the Alkali Metals. Antony G. DoroscHevsk1 
and 8. V. Dvorswantscuik (J. Russ. Phys. Chem. Soc., 1913, 45, 
1174—1209).—Determinations of the electrical conductivities at 
18° of mixtures of aqueous solutions of (1) chlorides, (2) nitrates, 
(3) carbonates, and (4) sulphates of potassium and sodium, give 
results which are in agreement with the assumption that solutions 
of these salts of equivalent concentration are isohydric. Barm- 
water’s formula for the conductivity of mixtures of electrolytes 
(A., 1899, ii, 274, 396) may be deduced, as a particular case of a 
general formula, from the law of isohydry, and is applicable to 
those mixtures which are in agreement with his dilution formula. 
The latter is valid for the chlorides and nitrates of the alkali 
metals, but does not hold exactly with the sulphates or carbonates 
of these metals. The results obtained by the authors for sodium 
and potassium carbonates and sulphates within the limits of 
dilution, v=10—100, are found to agree closely with the empirical 
formula, A= A —a/ §/v, where A and a have the respective values: 

79°45 and 114°15 for potassium carbonate, 165°69 and 123°92 for 
sodium carbonate, 111°265 and 178°37 for potassium sulphate, and 
98°10 and 151°90 for sodium sulphate. 

In general it is not possible to establish experimentally the exact 
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conditions of isohydry, the corresponding dilutions being expressible 
only as lying between limiting values. Consideration of the possible 
conditions of isohydry renders it highly probable that, in solutions 
of salts of the alkali metals, perfectly stable systems are formed, 
in which each molecule of salt is surrounded by a constant quantity 
of water. 

The refractive index of a dilute solution of a potassium salt is 
identical with that of a solution of equivalent concentration of the - 
sodium salt having the same anion. re 


A Scheme for the Dissociation of Ternary Electrolytes. 
Cart Drucker, R. Girrorp, L. Gomez, J. Guzman, and D. Kasansky 
(Zeitsch. Elektrochem., 1913, 19, 797—808).—Solutions of barium 
chloride, barium bromide, and zinc chloride have been examined 
with respect to their ionisations. Measurements of the equivalent 
conductivity, molecular depression of the freezing point, 7.M.F., 
and transport numbers of the ions have been made. If the salts 
are represented by AB, it is shown that the solutions contain 
the ions A**, AB’, AB's, B’, and undissociated AB,, and if C,, C,, 
C;, Cy, and C, respectively represent the concentrations of these 
substances, and C is the total concentration of the salt, the following 
concentrations were obtained: for 0°11, ZnCl,, C,=0°072, C, =0°004, 
C,=0°018, C,=0°130, and C;=0°006; for 0°1nBaCl,, C,=0°070, 
C,=0°015, C,;=0°015, C,=0°140, and C;=0°000. It is shown in 
all cases that at concentrations above 0°02 the transport number 
of the anion increases, which points to the presence of ions of the 
type A B’,; below this concentration the value of the anion transport 
number passes through a minimum, which points to the presence of 
the ions AB’, J. F. 8. 


Electrical Conductivity of Mixtures of Two Electrolytes. 
A. Vostascuevski (J. Russ. Phys. Chem. Soc., 1913, 45, 1429—1450). 
—The author has applied to various solutions, each containing two 
electrolytes, the method devised by Miolati and Pizzighelli (A., 
1908, ii, 595) for determining the composition of complex compounds 
formed on mixing solutions of two substances. 

With mixtures of magnesium and potassium chlorides, the elec- 
trical conductivities were measured at 18° for four series of 
solutions, the concentration of magnesium chloride being constant 
for each series, whilst the number («) of gram-mols. of potassium 
salt per 1 gram-mcl. of magnesium salt varied from 0°5 to 10. The 
four curves showing the relation of the specific conductivity to z 
are continuous, and show no break at any point. Similar con- 
tinuous curves are given by mixtures of magnesium and ammonium 
chlorides (at 10°, 25°, and 35°), of magnesium and potassium 
chlorides, of magnesium chloride and hydrochloric acid, of mag- 
nesilum and potassium bromides, of aluminium and potassium 
sulphates, of cadmium and potassium iodides, and of cobalt 
rae % a1} calcium bromide (compare Jones and Uhler, A., 1907, 
ii, 147, ; 

These results, which indicate the inapplicability of Miolati and 
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Pizzighelli’s method, are not in accord with those obtained by 
Costicheseu and Apostoi (A., 1912, ii, 528). These authors 
employed in their experiments cells unsuitable for the measurement 
of the conductivities of concentrated solutions, and in some cases, 
for instance, with mixtures of magnesium and sodium sulphates, 
constructed curves showing breaks from points which really lie on 
continuous curves. 

On the basis of the law of mass action, the author demonstrates 
that, in general, no break occurs in the magnitude of any property 
of a mixture of two compounds in solution. The sole exception 
to this rule is found in the case when the equilibrium constant of 
the reaction between the two compounds is so large that it may 
be regarded as infinitely great, and the reaction hence proceeds 
virtually to completion. Thus, a break in the conductivity curve 
would be observed when an acid is neutralised by a base, and, in 
all probability, when ferrous and potassium cyanides react. 


a. mm F. 


Electrical Conductivity and Diagrams of State of Systems 
formed by Benzoic Acid with Aniline or Toluidines. A. Baskov 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1604—1634. Compare 
Konovalov, A., 1894, ii, 5; Patten, A., 1903, ii, 57).—Investigation 
of the melting-point curves of the three systems formed by benzoic 
acid with aniline and o- and ptoluidines shows the existence in 
each case of a compound formed of one molecule of the acid with 
one of the amine. The absence from the melting-point curves of 
maxima corresponding with these compounds, together with the 
existence of definite transformation temperatures, indicate that, in 
the fused condition, each of the three compounds is partly dis- 
sociated into its components. 

The electrical conductivities of the three systems were investi- 
gated at 75°, 100°, and 125°. With those containing aniline or 
o-toluidine, the maximal conductivity corresponds closely with the 
composition of the definite compound. In the case of the system, 
benzoic acid—p-toluidine, the maximum value of the conductivity is 
displaced to a marked extent in the direction of excess of benzoic 
acid; the conclusion is drawn that the compound formed from 
benzoic acid and p-toluidine tends to unite with excess of the acid 
to give a complex of good conducting properties. In all three 
systems the temperature-coefficient of conductivity is negative, the 
specific resistance increasing with rise of temperature; further, the 
maximal values of this coefficient and of the conductivity are in 
correspondence. The negative character of the coefficient affords 
an explanation of the partial dissociation of the definite compound 
or complex, which conducts well, into its constituents, which show 
diminished conductivity, such dissociation gradually extending as 
the temperature is raised. es @ J 


High Tension BHlectrolysis A Method of Measuring 
High Voltage Currents. Wiiiiam W. Srrone (Amer. Chem. J., 
1913, 50, 213—218).—Very little quantitative work has been 
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recorded on the phenomena of electrolysis when high voltages are 
employed, this being largely due to the lack of sources of currents 
of high and constant potential. 

Apparatus is now described which consists of a transformer, and 
a graduated vessel containing platinum electrodes and an electro- 
lyte, the latter being connected in series with the transformer and 
corona wire. By suitable means the corona current can be made 
either positive or negative. 

The gases are not evolved at the electrodes in the volume-ratio 
2H,: O., but it was found that in some cases all the gas moved 
in the same direction as the electric current. The total quantity 
of gas evolved was in accordance with Faraday’s laws. E. G. 


Electrochemical Resonance. V.iapimir A. PLotnixov (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1529—1535).—The results of the 
author’s previous investigations have led him to the conclusion that 
electrolytic conductivity is conditioned, not by any separate property 
of the ‘solvent, buf by a peculiar electrochemical correspondence 
between the solute and solvent, such correspondence being possibly 
determined by the relation of the dielectric constant of the solute 
to that of the solvent. 

It is quite probable that in liquids the molecules or groups of 
atoms exhibit at a given temperature vibrations with a definite 
periodicity, an appreciable amount of energy being possessed by 
only some of these vibrations characterised by the internal con- 
stitution of the molecules under the given conditions. The 
existence of such vibrations is supported by the results of spectro- 
scopic investigations (compare Coblentz, Jahrb. Radioakt. Elektron., 
1907, 4, 62). As regards the character of such ionic vibrations, 
Drude (Ann. Physik, 1904, [iv], 14, 677) showed that they should 
correspond with the infra-red part of the spectrum, and the most 
recent investigations on infra-red absorption spectra render it 
evident that many substances, transparent to ordinary light, exhibit 
characteristic absorption bands in the region of long waves. 

If the period of one of the vibrations characterising the molecule 

of the solvent coincides with the period of vibration of the ion, 
the phenomenon of resonance appears. Under the influence of the 
vibrations of the neighbouring molecules of the solvent the ions 
acquire sufficient kinetic energy to overcome the forces maintaining 
the ions in one and the same molecule. 
_ These considerations are extended to the discussion of complex 
ions. With the difference between the dissociation caused by the 
resonance of simple ions and of complex ions corresponds a dif- 
ference in the behaviour of the molecular conductivity on dilution. 
In the former case the conductivity increases continuously with 
dilution, the curve being “normal”; but in the latter case, the 
complex ions break down on dilution, so that the molecular con- 
ductivity diminishes and an “abnormal” curve is obtained. 

The most favourable condition for resonance is coincidence of 
the numbers of vibrations of the solvent and the ion, but a feebler 
resonance may arise with other relations between the numbers of 
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vibrations, so that a given solution may exhibit simultaneously two 
different types of conductivity. 

The results of Rubens and Hollnagel (A., 1910, ii, 172) and of 
Nernst and Lindemann (this vol., ii, 103) are quoted in support of 
the conclusions drawn from the hypothesis of electrochemical 
correspondence. T. H. P. 


Effect of Light on Decomposition Voltage. Aan LetcuTon 
(J. Physical Chem., 1913, 17, 695—702).—A rubber-coated quartz 
mercury lamp was immersed midway between the electrodes in an 
electrolysis cell containing copper sulphate solution. The electrodes 
were either of carbon or platinum. The decomposition voltage was 
measured directly when either one or both electrodes were 
illuminated or when both were not illuminated. It is shown 
that the decomposition voltage is not affected when the anode 
alone is illuminated in the case of platinum electrodes, 
but it is increased when the cathode is illuminated. It is 
possible to so regulate the voltage that copper can be deposited 
on the shaded portion of the cathode, but not on the illuminated 
portion. Graphite is shown to absorb a cuprous salt from the 
electrolyte, which acts as an anodic depolariser. This reaction is 
accelerated by light. Using a graphite anode and a platinum 
cathode, the decomposition voltage can be reduced to 0°4 volt by 
illuminating the anode. J. F.S. 


Magneto-chemical Investigations. Measuremert of the 
Absolute Susceptibility of Water. W. J. pz Haas and Pau 
Drapier (Ann. Physik, 1913, [iv], 42, 673—684).—The authors have 
measured the magnetic susceptibility of water by a hydrostatic 
null-method, which is described in detail. The value obtained is 
x= —0°747 x 10-6 in air at 21°, whilst in hydrogen at the same 
temperature x= —0°721 x 10-® represents the mean result. These 
values are in good agreement with recent measurements of the 
specific susceptibility made by other observers. H. M. D. 


Measurements in the Electro-magnetic Spectrum of Water 
with Feebly Damped Vibrations of 65 to 20 cm. Wave-length. 
H. Ruxop (Ann. Physik, 1913, [iv], 42, 489—532).—A form of 
apparatus is described, by means of which it is possible to obtain 
electromagnetic waves of short wave-length covering a range of 


two octaves. The vibrations are approximately monochromatic — 


and damped to a very small extent. By the aid of this apparatus 
it has been found possible to determine the electric index of 
refraction of water with an accuracy of about 0°15%. 

The water spectrum shows a number of anomalous dispersion 
bands in the region submitted to examination, but the complicated 
dispersion phenomena described by Colley (Physikal. Zeitsch., 1909, 
10, 329, 471) are not confirmed by the author’s re an 

H. M. D. 


The Magneto-optical Kerr Effect in Ferro-magnetic Com- 
pounds. IV. Pierre Martin (Proc. K. Akad. Wetensch. Amsterdam, 
1913, 16, 318—331. Compare A., 1912, ii, 1039)—The Kerr effect 
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has been investigated in a further series of ferro-magnetic sub- 
stances with special reference to the form of the dispersion curve. 
The substances submitted to examination were manganese arsenide 
(MnAs), manganese antimonide (MnSb), iron carbide, ferrosilicon 
(containng 30 atoms % silicon), ferrocobalt (Fe,Co), ferronickel 
(Fe,Ni), and various compounds belonging to the metaferrite series, 
including calcium ferrite, titanium ferrite, ferroferrite (magnetite), 
ferriferrite (martite and hematite), cobaltoferrite, cupri-ferrite, 
and zine ferrite. In nearly all cases the dispersion curves show a 
maximum and minimum within or near the limits of the visible 
spectrum. 

In the case of manganese arsenide and antimonide, iron carbide 
and ferrosilicon, data were obtained which show the influence of 
temperature on the Kerr effect. H. M. D. 


Decomposition of Complicated Chemical Compounds in a 
Variable Magnetic Field. Grorcz W. Heimropn (Zeiisch. Elektrochem., 
1913, 19, 812—816. Compare Rosenthal, A., 1908, ii, 152; 
Cegielskij, this vol., ii, 752).—The author has repeated the work of 
Rosenthal of placing a 2°5% solution of sucrose in a variable 
magnetic field, and, in confirmation of the work of Cegielskij, finds 
that inversion does not occur. The experiments were conducted 
over a range of from 200—900 oscillations per second, and at 
temperatures up to 90°. Further experiments were carried out on 
the same solutions to which sodium chloride and hydrochloric acid 
respectively had been added, and in all cases the amount of inversion 
was identical, whether or no the solution was placed in the magnetic 
field. It is shown theoretically that there is no reason why such 
reactions should occur in a magnetic field, and that probably the 
results of Rosenthal rest upon an error. J. F.S8. 


An Arrangement for Heating Gases or Vapours to Very 
High Temperatures. Kari Frepensacen (Physikal. Zeitsch. 
1913, 14, 1047).—The apparatus consists essentially of a glass 
flask, at the centre of which is supported a small tantalum tube 
2°5 cm. in length, 0°5 cm. in internal diameter and 0°1 mm. in 
thickness of wall. The thick copper wires which support the tube 
at the two ends serve as leads for the current which is employed in 
heating the tantalum tube. The temperature of this can be readily 
raised to about 2200°, the current required for this purpose being 
about 70 amperes. 

By means of a side-tube in the neck of the flask, the apparatus 
can be exhausted, and the flask itself can be readily heated to a 
moderate temperature in order to vaporise substances which it is 
desired to subject to the influence of the very high temperature 
of the tantalum tube. The arrangement has been employed in the 
investigation of the emission of sodium vapour. H. M. D. 


A Method for Electrolytic Heating and Regulation of 
Thermostats. Ina H. Dersy and Joun W. Marven (J. Amer. Chem., 
Soc., 1913, 35, 1767—1769).—Two graphite electrodes, 10 x 10 em. in 
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area, or in some cases 10 and 20 cm., and 3°5—13°0 cm. apart, are 
immersed in the thermostat and connected with a 110-volt source, 
either alternating or direct, and in series with a relay interrupter 
connected with the regulator. In a bath of 17—310 litres capacity, 
the temperature can be kept constant within 0°005—0-025° at 
temperatures varying from 30—70°. 

Copper electrodes also give satisfactory results, but the copper 
slowly dissolves. z. B. P. 


Isothermals of Diatomic Substances and their Binary 
Mixtures. XIII. Liquid Densities of Hydrogen between the 
Boiling Point and the Triple Point ; Contraction of Hydrogen 
on Freezing. H. Kameriinen Onnes and C. A. CromMeLin (Proc. 
K. Akad. Wetensch. Amsterdam, 1913, 16, 245—247).—The density 
of liquid hydrogen increases from 0°07086 at the boiling point 
(—252°77°) to 0°07631 at —258'27°. The relationship between the 
density and temperature is given by the quadratic formula 
p=a+bT+cT?, in which a=-+0°084404, 6=-—0°0002230, and 
e= —0°00002183. 

Contraction occurs on freezing, and at —262°0° the density of 
solid hydrogen was found to be 0°08077. According to the above 
formula, the density of liquid hydrogen at the triple point 
(—259°2°) is 0°07709, and on the assumption that the density of 
solid hydrogen at this temperature does not differ appreciably from 
that at —262°, the contraction on freezing is found to be about 
4°8% of the liquid volume. H. M. D. 


Molecular Flow and Temperature Change. A Contribution 
to the Kinetic Theory of Dilute Gases. H. Bouza, M. Bory, and 
Ta. von KArmAn (Chem. Zentr., 1913, ii, 1358 ; from Nahr. K. Ges. Wiss. 
Gottingen, 1913, 221—235).—According to Knudsen, the behaviour of 
a gas when the dimensions of the space in which it is confined 
are of the order of the mean free path of the molecules is quite 
different from that shown by the gas in ordinary circumstances. 
It is shown that Knudsen’s formule for molecular flow and 
molecular heat conduction can be readily deduced from Lorentz’s 
equations for the movement of electrons on the assumption that the 
conditions obtaining in the case of the gas molecules are analogous. 
The temperature change which has been found to accompany tlie 
molecular flow through porous media can also be accounted for 
in terms of the general theory, if it is assumed that the gas is 
adsorbed to some extent by the walls. The observed temperature 
changes are in approximate agreement with theory in the case of 
air and carbon dioxide, but considerable divergence is shown by 
hydrogen. H. M. D. 


Specific Heat. Max Trautz (Physikal. Zeitsch., 1913, 14, 
1176—1178; Ber. Deut. physikal. Ges, 1913, 15, 969—973).—A 
theoretical paper, in which the author discusses the possibility of 
explaining the thermal properties of gases on the assumption of 
a dynamic equilibrium between two isomeric forms, which are 
mutually transformable at very high velocities. H. M. D. 
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Experimental Determination of the Specific Heats of 
Diatomic Gases and Certain Theoretical Conclusions. WILHELM 
Escuer (Ann. Physik, 1913, [iv], 42, 761—778).—Tue specific heats 
of hydrogen and air have been measured at constant pressure by 
the mixture method, the apparatus employed being similar to that 
used by Wiedemann. The specific heat of hydrogen appears to 
be independent of the temperature between 20° and 100°, the mean 
value obtained for the molecular heat being 3°4219+0°0013. For 
air the specific heat was found to be 0°23764 +0°00035. 

From the equation M.c,=M.c,—1°986 the author calculates 
the specific heat ratios to be 1°404 and 1°4047 for hydrogen and 
air respectively. From experiments made by previous observers on 
oxygen and nitrogen with the same apparatus, the calculated ratios 
are 1°3998 and 1°412 respectively. These ratios are shown to be in 
good agreement with the results obtained in the direct determination 
of the specific heat ratio. 

The specific heat data are further applied in the calculation of 
the mechanical equivalent, the deviations of the various gases from 
the ideal state being taken into consideration. The values obtained 
for the equivalent in ergs are 4°202 x 10’ from hydrogen, 4°209 x 107 
from air, 4°188 x 107 from oxygen, and 4°186 x 107 from nitrogen. 

H. M. D. 


Relation Between the Two Specific Heats of Certain Solid 
Substances. Emi Kont (Chem. Zentr., 1913, ii, 742; from 
Monatsh. Math. Physik, 1913, 14, 197—208).—On the assumption 
that the van der Waals’ equation is applicable to the solid state, 
and that the variation of the energy of a substance with the tem- 
perature is independent of the state of aggregation, it is shown 
that the difference between the two specific heats can be expressed 
by ¢y—¢,=3aard/(d,—d,:), in which a is the atomic weight, a the 
coefficient of expansion, 7 the latent heat of liquefaction, d the 
density, d, and d,, the densities of the solid and liquid substance at 
the melting point. 

For a large number of metals and also for sulphur and phos- 
phorus this equation affords values for the difference in the atomic 
heats which lie between 3 and 4 calories. Since cy is approximately 
6 for the metals, it follows that c,=3, which is the value obtained 
for the molecular heat of a monatomic gas. In the case of sulphur 
and phosphorus, the equation yields c)—c,=1°9, and this corre- 
sponds also with c,=3. 

The author considers that the relationships thus brought to light 
indicate that the solid and liauid states can be represented by the 
same equation of condition. H. M. D. 


Anomalies of the Specific Heat of Certain Alloys) Oskar 
Ricuter (Ann. Physik, 1913, [iv]. 42, 779—795. Compare this vol., 
il, 184).—According to the theory put forward by Richarz to 
explain the properties of elements in the solid state, an element 
should have the greatest specific heat in that modification in which 
its density is smallest. In order to ascertain whether this relation- 
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ship is applicable to metallic alloys, the author has examined the 
data previously obtained (loc. cit.) for the specific heats of a series 
of alloys of bismuth and tin and of bismuth and lead. 

In the case of the bismuth-tin alloys, the observed densities are 
smaller than those calculated according to the mixture rule, whilst 
the observed specific heats are greater than the calculated values. 
This is supposed to be in agreement with the requirements of the 
above-mentioned theory. 

On the other hand, the required relationship is not satisfied at 
all by the experimental data for the bismuth—lead alloys, and the 
anomalies exhibited in this case are attributed to the formation 
of a chemical compound. From the position of the maximum 
deviation of the values of the density and specific heat from 
those calculated from the mixture rule, it would appear that this 
compound corresponds with the formula BiPb. 

Further observations are described which show that the specific 
heat of bismuth—lead alloys is to some extent dependent on the 
previous thermal treatment, and on the rate at which solidification 
occurs when the alloy is cast. These variations are discussed from 
the point of view of Richarz’s theory. H. M. D. 


Compressibility and Differences of Specific Heats of Liquids. 
Taapie Peczatski (Compt. rend., 1913, 157, 770—773).—A 
mathematical discussion of the relationship between the specific 
heats of a liquid at constant volume and constant pressure, and 
its coefficient of dilatation. W. G. 


Latent Heat of Fusion. Gustav Tammann (Zeitsch. physikal, 
Chem., 1913, 85, 273—296).—The latent heat of fusion of isotropic 
and anisotropic substances is considered theoretically. It is shown 
that the heat of fusion r can be represented by the equation 
r=A,+A;+AH+Anr+AzxW,, where A, and A; represent the work 
performed against external and internal forces respectively, AV the 
energy difference of the molecule in isotropic and anisotropic con- 
ditions, and Am the difference of the potential energy between the 
two molecular orders, W, the heat of association, and Az the 
change of the association factor on melting. At the maximum 
melting point on the fusion curve, the volume difference between 
the isotropic and anisotropic phases disappears, and consequently 
the internal and external work on melting, hence 7, ),..)=AH + At. 

It is shown that this expression cannot be evaluated from the 
knowledge of the diagram of condition. The expression is 
theoretically considered and tested in known cases. J. F. 8. 


Determination of Melting Point by the Thermometer 
Bulb Method. Rosert Metprum (Chem. News, 1913, 108, 
223—224).—The varying results obtained with the thermometer 
bulb method for the determination of the melting point of 
fats and waxes have led to the general opinion among analysts that 
the melting point is affected by the length of time the fat is kept 
molten, and also by rapid cooling. The author’s experience is not 
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in agreement with this opinion, the varying results being ascribed 
to the defective experimental methods used. Minute details are 
given of the method which should be used in coating the bulb with 
fat; also with respect to the influence of the thickness of the 
coating, of the part played by viscosity, and of the rate of heating. 
In fifty-nine determinations made by the author the maximum 
variation does not exceed 0°6°. =. & F- 


The 7-X-Figure of the System Benzene-Quinine. J. W. 
van Trerson-Roteans (Chem. Weekblad, 1913, 10, 920—939).—An 
investigation of the melting points and the vapour tension at 
constant temperature of a large number of mixtures of benzene 
and quinine, illustrated by curves and diagrams of the apparatus 
employed. A. J. W. 


Vapour-pressure Measurements and Thermometry at Low 
Temperatures. H. von Siemens (Ann. Physik, 1913, [iv]. 42, 
871—888).—The vapour pressures of liquid carbon disulphide, 
carbon dioxide, oxygen, and nitrogen have been measured in a 
closed apparatus constructed entirely of glass, and similar in form 
to that described by Stock and Nielsen (A., 1906, ii, 521). In all 
cases the observations can be satisfactorily represented b 
Nernst’s formula, the actual formula for carbon disulphide being 
log p= —1578°8/7'+ 1°75 log 7 —0°0038747 + 4°67948; for carbon 
dioxide, log p='—1378°3/7'+1°75 log 7—0°00517'+6°9484; — for 
oxygen, log p= —399/7+ 1°75 log 7 —0°012927'+ 5°0527; for nitro- 
gen, log p= —323°5/7 +1°75 log 7 —0°012507 + 4°7306 ; and for solid 
nitrogen, log p= —345°6/7'+ 1°75 log 7 —0°006967—4°7306. The 
vapour-pressure data are applied to the calculation of the latent 
heat of vaporisation, the numbers thus obtained being in all cases 
in satisfactory agreement with the experimental values. 

Platinum resistance thermometers were employed in the deter- 
mination of temperatures, the data recorded by Onnes and Clay 
being made the basis of the scale of temperatures. It is shown 
that the variation of the resistance of platinum with the tem- 
perature, as represented by the data in question, can be represented 
by means of a cubic equation for temperatures above 100° (abso- 
lute). By means of this equation and Nernst’s empirical reduction 
formula, it is possible to bring the readings of any platinum 
resistance thermometer into line with the standard scale by 
observations at four temperatures. 

Convenient constant temperature baths for low temperature 
work, and particularly for vapour-pressure measurements, are also 
described in the paper. H. M. D. 


Vapour Pressures of Substances of Low Critical Tempera- 
ture at Low Reduced Temperatures. I. Vapour Pressures 
of Carbon Dioxide between - 160° and — 183°. H. Kamer.inex 
Onnes and Sopnus Weser (Proc. K. Akad. Wetensch. Amsterdam, 1913, 
16, 215—227)—The vapour-pressure measurements between 1 mm. 
and 0°01 mm. of mercury were made with the aid of Knudsen’s 
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ship is applicable to metallic alloys, the author has examined the 
data previously obtained (loc. cit.) for the specific heats of a series 
of alloys of bismuth and tin and of bismuth and lead. 

In the case of the bismuth-—tin alloys, the observed densities are 
smaller than those calculated according to the mixture rule, whilst 
the observed specific heats are greater than the calculated values. 
This is supposed to be in agreement with the requirements of the 
above-mentioned theory. 

On the other hand, the required relationship is not satisfied at 
all by the experimental data for the bismuth—lead alloys, and the 
anomalies exhibited in this case are attributed to the formation 
of a chemical compound. From the position of the maximum 
deviation of the values of the density and specific heat from 
those calculated from the mixture rule, it would appear that this 
compound corresponds with the formula BiPb. 

Further observations are described which show that the specific 
heat of bismuth-—lead alloys is to some extent dependent on the 
previous thermal treatment, and on the rate at which solidification 
occurs when the alloy is cast. These variations are discussed from 
the point of view of Richarz’s theory. H. M. D. 


Compressibility and Differences of Specific Heats of Liquids. 
Taapte Peczatsk1 (Compt. rend., 1913, 157, 770—773).—A 
mathematical discussion of the relationship between the specific 
heats of a liquid at constant volume and constant pressure, and 
its coefficient of dilatation. W. G. 


Latent Heat of Fusion. Gustav Tammann (Zeitsch. physikal, 
Chem., 1913, 85, 273—296).—The latent heat of fusion of isotropic 
and anisotropic substances is considered theoretically. It is shown 
that the heat of fusion r can be represented by the equation 
r=A,+A,;+AH+Anr+AzrW,, where A, and A; represent the work 
performed against external and internal forces respectively, AV the 
energy difference of the molecule in isotropic and anisotropic con- 
ditions, and Am the difference of the potential energy between the 
two molecular orders, W, the heat of association, and Az the 
change of the association factor on melting. At the maximum 
melting point on the fusion curve, the volume difference between 
the isotropic and anisotropic phases disappears, and consequently 
the internal and external work on melting, hence 1, jax) =A + At. 

It is shown that this expression cannot be evaluated from the 
knowledge of the diagram of condition. The expression is 
theoretically considered and tested in known cases. J. F. 8. 


Determination of Melting Point by the Thermometer 
Bulb Method. Rosert Metprum (Chem. News, 1913, 108, 
223—-224).—The varying results obtained with the thermometer 
bulb method for the determination of the melting point of 
fats and waxes have led to the general opinion among analysts that 
the melting point is affected by the length of time the fat is kept 
molten, and also by rapid cooling. The author’s experience is not 
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in agreement with this opinion, the varying results being ascribed 
to the defective experimental methods used. Minute details are 
given of the method which should be used in coating the bulb with 
fat; also with respect to the influence of the thickness of the 
coating, of the part played by viscosity, and of the rate of heating. 
In fifty-nine determinations made by the author the maximum 
variation does not exceed 0°6°. x. & ¥. 


The 7-X-Figure of the System Benzene-Quinine. J. W. 
vaN Trerson-Roteans (Chem. Weekblad, 1913, 10, 920—939).—An 
investigation of the melting points and the vapour tension at 
constant temperature of a large number of mixtures of benzene 
and quinine, illustrated by curves and diagrams of the apparatus 
employed. A. J. W. 


Vapour-pressure Measurements and Thermometry at Low 
Temperatures. H. von Siemens (Ann. Physik, 1913, [iv]. 42, 
871—888).—The vapour pressures of liquid carbon disulphide, 
carbon dioxide, oxygen, and nitrogen have been measured in a 
closed apparatus constructed entirely of glass, and similar in form 
to that described by Stock and Nielsen (A., 1906, ii, 521). In all 
cases the observations can be satisfactorily represented by 
Nernst’s formula, the actual formula for carbon disulphide being 
log p= —1578°8/7'+ 1°75 log T’ —0°0038747 + 4°67948; for carbon 
dioxide, log p= —1378°3/7'+1°75 log 7—0°00517'+6°9484; for 
oxygen, log p= —399/7'+ 1°75 log 7 —0°012927'+5°0527; for nitro- 
gen, log p= — 323°5/7'+-1°75 log 7 —0°012507 + 4°7306 ; and for solid 
nitrogen, log p= —345°6/7'+ 1°75 log 7’ —0°006967—4°7306. The 
vapour-pressure data are applied to the calculation of the latent 
heat of vaporisation, the numbers thus obtained being in all cases 
in satisfactory agreement with the experimental values. 

Platinum resistance thermometers were employed in the deter- 
mination of temperatures, the data recorded by Onnes and Clay 
being made the basis of the scale of temperatures. It is shown 
that the variation of the resistance of platinum with the tem- 
perature, as represented by the data in question, can be represented 
by means of a cubic equation for temperatures above 100° (abso- 
lute). By means of this equation and Nernst’s empirical reduction 
formula, it is possible to bring the readings of any platinum 
resistance thermometer into line with the standard scale by 
observations at four temperatures. 

Convenient constant temperature baths for low temperature 
work, and particularly for vapour-pressure measurements, are also 
described in the paper. H. M. D. 


Vapour Pressures of Substances of Low Critical Tempera- 
ture at Low Reduced Temperatures. I. Vapour Pressures 
of Carbon Dioxide between - 160° and — 183°. H. Kameriinen 
OnneEs and Sopnus Weser (Proc. K. Akad. Weiensch. Amsterdam, 1913, 
16, 215—227).—The vapour-pressure measurements between 1 mm. 
and 0°01 mm. of mercury were made with the aid of Knudsen’s 
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hot-wire gauge, those between 0°01 and 0°001 mm. by means of 
Knudsen’s absolute manometer. The vapour pressure increases 
from 0°008 barye at —183°0° to 1°310 barye at —167°04°. The 
pressures calculated from Nernst’s formula, using the constants 
determined by Falck (A., 1908, ii, 662), are in good agreement with 
the observed values. H. M. D. 


Vapour Pressures of Certain Univariant Systems. I. 
Na,CO, and H,O. A. F. Gerasimov (J. Russ. Phys. Chem. Soc., 1913, 
45, 1655—1668).—The author has devised an apparatus suitable 
for the measurement of the vapour pressures of saturated solutions, 
which (1) admits of spontaneous change in the volume of the 
gaseous phase, (2) yields results the accuracy of which corresponds 
with that of the temperature measurements, and (3) allows of the 
verification at any moment of the completeness of removal of the 
air from the apparatus. For the detailed construction of the latter 
the original must be consulted. 

By means of this apparatus the vapour pressures of saturated 
sodium carbonate solutions were measured at a series of tem- 
peratures ranging from 33°9° to 101°. The numbers obtained are 
expressed, for temperatures varying from 37°8° to 101°, very nearly 
by the equation: log P=8'0684842 + 50[log (7 —80°293) —log 7'|. 
For the boiling point of the saturated solution under normal 
pressure, extrapolation gives 104°8°, the temperature given in 
Landolt’s tables being 105°. The author’s numbers are in all cases 
appreciably lower than those given by Speranski (A., 1909, ii, 378; 
1911, ii, 1065) for the temperature range 33°9—49°95°.  T. H. P. 


Attainment of Constant Temperatures. A. F. Gerrasimoy 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1668—1674).—By means of 
mixtures in different proportions of two liquids which do not 
exhibit maxima or minima of vapour pressure, all temperatures 
intermediate to the boiling points of the constituents may be 
attained. But in order that any such temperature may be main- 
tained constant for a length of time, it is necessary that the 
apparatus enclosing the boiling mixture be completely isolated from 
the atmosphere. On the other hand, the avoidance of bumping 
necessitates the continuous supply to the boiling mixture of a 
small quantity of air. The author has constructed an apparatus 
which satisfies these requirements. The flask containing the boiling 
liquid is connected with the constant temperature space by means 
of two tubes traversing the corks, one tube for the passage of 
vapour from the flask to the space, and the other for the return 
of condensed liquid below the surface of the boiling mixture. The 
upper part of the constant temperature space communicates with a 
condenser, which condenses the vapour and passes it as liquid 
into a wide tube, which becomes narrower before it enters the 
boiling flask to reach below the surface of the liquid; fitted in 
the shoulder of this tube is a conical piece of brass gauze, which 
causes the condensed liquid flowing into the flask to act in the 
same manner as the mercury in a Sprengel pump, so that a chain 
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of air and liquid bubbles passes into the flask. All the connexions 
are made with corks sealed with mercury. The apparatus functions 
well, no matter whether the liquid mixture be boiled slowly or 
rapidly, and, using mixtures of chloroform and carbon tetra- 
chloride, the temperature in the constant temperature space could 
be kept at 63°5—63°6° or 66°95—67°1° for some hours, the flask 
being heated by an ordinary burner. 

With such an apparatus, constancy of temperature depends on 
constancy of gas-pressure, and good results are obtained only after 
more or less perfect establishment of thermal equilibrium in the 
apparatus, this necessitating communication with the atmosphere 
for some time. These inconveniences were overcome by means of 
a gas regulator in the form of a U-tube manometer connected with 
the space between the lower end of the condenser and the boiling 
flask. One limb of the manometer contained an iron wire in 
continual contact with the mercury, and the other a similar wire 
joined to a platinum disk situate just above the surface of the 
mercury. These wires are connected with an electromagnetic 
apparatus controlling the gastap. By such means both the 
pressure and the temperature within the apparatus may be con- 
strained to vary within definite limits, and in order to make these 
as narrow as possible, the thermal inertia of the apparatus must 
be diminished as far as possible. This may be effected by standing 
the flask on an iron tripod with a copper gauze, and by leaving it 
quite uncovered except for a small asbestos cup fitted to the upper 
part to protect the vapours from superheating. A regular oscil- 
lation of the temperature over 0°05° is thus attainable. T. H. P. 


An [mproved Type of Calorimeter, to be Used with Any 
Calorimetric Bomb. J. A. Ricne (J. Amer. Chem. Soc., 1913, 
35, 1747—-1750).—The calorimetric bomb is immersed in water 
contained in a Dewar vacuum cup standing on a wooden base. The 
cup and base are surrounded by an oak box, lined with pressed 
cork; on the under side of the cover, in addition to the cork, is 
glued a piece of felt, of such a thickness that a tight joint is 
effected with the top of the vacuum cup. There are appropriate 
holes in the cover for the introduction of a thermometer, of electric 
leads for ignition purposes, and of a screw-propeller stirrer for the 
water surrounding the bomb. T. 8. P. 


Relation Between the Heat of Formation of Binary, Liquid 
Mixtures and their Composition. Emme Baup (Compt. rend. 
1913, 157, 849—850).—The heat of mixture of two liquids, without 
chemical action on one another, can be expressed by the equation 
q=ka(1—z), where g is the amount of heat, x the fraction of a 
gram-molecule of one constituent, and (1—w) the fraction of a 
gram-molecule of the other constituent, / being a constant. Results 
are given for a mixture of cyclohexane and s-dibromoethane, which 
verify this equation, and similar results have been obtained with 
other mixtures. The value of & lies between 1°32 and 1°35 for the 
mixture quoted. W. G. 
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Heats of Formation of Additive Organic Compounds. II. 
Racemates (Dimethyl Tartrate). Barroto L. Vanzerri (Atti R. 
Accad, Lincei, 1913, |v], 22, ii, 328—332. Compare this vol., ii, 
296).—The following heats of solution in aqueous alcohol have been 
determined: Methy! d-tartrate, —5°392 Cal.; mixture of methyl 
d- and l-tartrates, —5°396 Cal.; methyl racemate, -—12°350 
(—12°143 to —12°613) Cal. Hence, heat of formation of the 
racemate (from 2 active mols.) is +1562 cals. a. a P. 


Apparatus for the Measurement of the Density and Viscosity 
of Gases. M. Horsiss (Chem. Zentr., 1913, ii, 1353; from VJ. 
Gasbeleuchtung, 1913, 56, 841—843).—The apparatus has been designed 
for comparative observations on the rate of effusion and on the 
rate of flow through a capillary tube. The gas reservoir consists of 
a wide cylindrical tube connected above and below with narrow 
tubes provided with efficient taps. The tube at the lower end 
communicates with an open manometer tube containing a suitable 
liquid, whilst the tube at the upper end serves for the introduction 
of gas into the apparatus and communicates through a side-tube 
with a perforated diaphragm, which can be shut off from the 
reservoir by a tap. In carrying out an experiment, this tap is 
opened, and the time required for the fall of the manometer liquid 
over the distance fixed by two marks on the manometer tube is 
measured by means of a stop-watch. When the apparatus is to 
be used for viscosity. measurements, the perforated diaphragm is 
replaced by a suitable capillary tube. H. M. D 


Vaporisation. VII. Hanns von Jiprner (Zeitsch. physikal. Chem., 
1913, 85, 1—61. Compare A., 1908, ii, 663, 810; 1909, ii, 21; 
1910, ii, 583, 689; 1912, ii, 829)—A theoretical paper, in which 
the author shows that the formule 

(1) (Dig. + Deap.)/2D, = Do/2D,(1 -— 7/T;) + T/T: 
an 
(2) (Dic, — Dvap.)/2D; = Do/2D,(1 -— 7/T,)'” 

represent the relationship between the density of a liquid and its 
vapour with the critical density, and in both equations the quantity 
(D,/2Dx) is a constant. These expressions are tested on a large 
number of published observations, and it is shown that substances 
which have unchanged molecular size over the range of temperature 
examined have also the value D,/2D; constant. Those substances 
the molecular size of which is changed have varying values of the 
constant. A-.number of new equations for the heat of vaporisation 
for ideal liquids are deduced. J. F.S. 


[Determination of] The Densities of Certain Dilute Aqueous 
Solutions by a New and Precise Method. Arruur B. Lams 
and R. Epwin Lee (J. Amer. Chem. Soc., 1913, 35, 1666—1693).— 
The authors have improved the submerged sinker method for the 
determination of densities of liquids, and claim to have attained an 
accuracy of less than one unit in the seventh decimal place. The 
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sinker consists of an inverted Jena flask of about 250 c.c. capacity, 
weighted with mercury, and containing a fixed, vertical, soft iron 
rod, so that it can be moved up and down in the liquid by means of 
an electromagnetic arrangement; a platinum point is fused into the 
sealed neck of the flask. The method of procedure was to place 
platinum weights on the sinker until it just barely floated, and then 
regulate the electromagnet so that the sinker was pulled down and 
the platinum point just touched a platinum saucer at the bottom 
of the vessel containing the liquid, a special microscope being 
arranged to observe the point of contact. The current through the 
electromagnet having previously been calibrated in terms of weight, 
the weight of the sinker when just floating could be found, and 
hence the density of the liquid. Due precautions were taken to 
keep the temperature constant by means of a thermostat, and the 
corrections for changes in the barometric pressure and for other 
variations causing errors were applied. 

The densities of 0°0001—0°01/-solutions of salts of sodium, 
potassium, ammonium, lithium, magnesium, and zinc were deter- 
mined relative to that of water at 20°004°, and the volume changes 
occurring on solution calculated. The variations in these volume 
changes indicate, in general, a progressively increasing compression 
as the dilution increases, but an approximate constancy is reached 
at dilutions where the electrolytic dissociation is practically com- 
plete. Of the solutions studied, sodium carbonate alone presents 
an anomalous behaviour in this particular, for in very dilute 
solution the contraction becomes less rather than greater. This 
anomaly can be explained on the basis of the unusual contraction 


which occurs during the neutralisation of carbonic acid. 
a. &..P, 


Volume Changes of Amalgams. J. Wirscumipt (Ber. Deut. 
physikal. Ges., 1913, 15, 1027—1036. Compare this vol., ii, 101).— 
Further experiments have been made on volume changes in 
amalgams. In the case of zinc amalgams, volume changes occur at 
temperatures below the melting point which are presumably due 
to changes in structure. Bismuth amalgam, of the composition 
BiHg, contracts at the melting point, and thus behaves like pure 
bismuth, but the volume contraction in the case of the amalgam 


begins at temperatures considerably below the melting point. 
H. M. D. 


The Expansion Pressures of Normal Liquids. L.Gay (Compt. 
rend., 1913, 15'7, 711—714).—The author has verified the formula 
log r=log RT/(V —b)+6/(V—b)—-(EL+PV—RT)/RT (compare 
this vol., ii, 382, 388) for normal pentane, hexane, heptane, octane, 
Be-dimethylhexane, ethyl bromide, bromobenzene, and ethyl ether. 
Using Young’s values, he has calculated the ratio between (1) the 
critical molecular volume, (2) the theoretical molecular volume, 
and the co-volume 6, and finds these ratios to be constant for these 
substances, thus verifying his law of the corresponding states. 

W. G. 
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The Weight of a Falling Drop and the Laws of Tate. XIII. 
The Drop Weights of Aqueous Solutions and the Surface 
Tensions Calculated from them. J. Livineston R. Moraan and 
Grorce A, Bote (J. Amer. Chem. Soc., 1913, 35, 1750—-1759).—The 
authors show that the Morgan drop-weight apparatus can be satis- 
factorily used for the determination of the surface tensions of salt 
solutions, and when so used gives results which are in excellent 
agreement with the best results found by other standard methods. 

By the study of the solutions of some twenty inorganic salts, 
one equivalent of each being dissolved in 1000 grams of water, 
it was shown that Valson’s law (that the surface tension of normal 
solutions of salts is identical) is untrue, and that the results on 
which he based it are incorrect. =. & FP. 


The Weight of a Falling Drop and the Laws of Tate. XIV. 
The Drop Weights of Aqueous Solutions of the Salts of 
Organic Acids. J. Livixneston R. Morgan and Wa trea W. 
McKiranan (J. Amer. Chem. Soc., 1913, 35, 1759—1767).—From the 
determination of the drop weights and surface tensions of semi- 
normal solutions of thirty different salts of organic acids, at different 
temperatures, the change in surface tension with the temperature 
is found to be linear, within the limits of temperature studied. 

Some salts raise the surface tension of water, whilst others lower 
it, which facts contradict Valson’s generalisation that all normal 
solutions of salts at the same temperature have identical values for 
the surface tension. 

The acids, citric, tartaric, and oxalic, lower the surface tension 
of water, so that hydrolysis in solutions of their salts would tend 
to lower the surface tension. 

Generally, salts of the same acid show a marked agreement in 
their values for the surface tension at the same temperatures, but 
there are exceptions, for example, with barium and copper salts. 

The surface tension of a solution of two salts, one of which 
raises and the other lowers the surface fension of water, is an 
additive property of the two separate solutions, provided no 
chemical action takes place, and that the separate values of the 
surface tension are not very far removed from that of water. If 
one of the solutes causes a much larger effect than the other, the 


value for the mixture lies closer to the one with the greater effect. 
8. P. 


Adsorption of Electrolytes. Knup Estrur (Chem. Zentr., 1913, ii, 
1102; from Over. K. Danske. Vidensk. Selsk. Vorhand., 1913, 13—45).— 
Methods are described for the estimation of the purity of adsorbent 
substances, such as the different forms of animal charcoal, in which 
hydrochloric acid or potassium hydroxide is added until the positive 
and negative ions of certain neutral salts (ammonium nitrate, 
iodate, dichromate) are equally adsorbed by the charcoal. The 
amount of acid or alkali required per 2 grams of adsorbent when 
shaken with 100 cc. of solution affords a measure of the 


impurity. 
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The adsorption of electrolytes from solutions containing two salts 
with a common cation or anion has also been investigated. In 
general, the adsorption of a particular ion is diminished when a 
second, similarly charged ion is added to the solution, but several 
exceptions have been observed. For example, the hydrogen and 
iodate ions are more readily absorbed in presence of the ammonium 
and sulphate ions respectively. In the case of two ions of similar 
sign but different valency, it is found that the more highly charged 
ion has the greater influence in lowering the adsorption tendency. 

From observations on negative adsorption, the author has deduced 
a value for the degree of dispersity of charcoal. On the assumption 


that the particles are cubical, this is of the order 6°105 to 6°10’. 
H. M. D. 


Adsorption of Colloidal Ferric Hydroxide. Nims Cart 
(Zeitsch. physikal. Chem., 1913, 85, 263—272).—Experiments are 
made on the adsorption of ferric hydroxide by animal charcoal and 
kaolin. It is shown that the amount of adsorption by animal 
charcoal is independent of the volume of sol and the amount of 
colloid present, but is directly proportional to the weight of the 
charcoal. Consequently the adsorption does not follow the usual 
adsorption law: A=v/mlog,(a/a—). Kaolin exerts only the 
slightest adsorption on ferric hydroxide sols. J. F. &. 


Dependence of the Capillary Constant of Water and of 
Alcohol-Water Mixtures on the Temperature. Max ReinHoip 
(Ber. Deut. physikal. Ges., 1913, 15, 903—912).—The data recorded 
were obtained from measurements of the wave-length of the capil- 
lary waves generated on a freshly prepared surface of the liquid 
by a vibrating tuning-fork. For the five alcohol-water mixtures 
investigated between 5° and €5°, the influence of temperature on 
the surface tension can be represented by a linear equation 
a,=a,(1—kt). The temperature-coefficients observed for the mix- 
tures containing 10, 30, 50, 70, and 94% by weight of alcohol are 
respectively 0°0°206, 0°0°136, 0°03105, 0°0498, and 0°0479. : 

In the case of water, the data obtained at temperatures between 
0° and 85° give rise to a more or less sinuous curve when the 
surface tension is plotted against temperature. H. M. D. 


The Idea of Osmotic Pressure and its Application to 
Colloidal Solutions. Arrico MazzuccuEL.r (Gazzetta, 1913, 43, 
u, 404—422).—A theoretical discussion. R. V. S. 


The Two Roots of Ostwald’s Equation. Arrico MazzuccHELLi 
(Gazzetta, 1913, 48, ii, 423—428).—The author discusses the 


significance of the negative root of the equation a?/(1—a)V=K. 
R. V. 8. 


Measurement of the Fluidity of Solutions. G. Mucurn 
(Zeitsch. Elektrochem., 1913, 19, 819—821).—Determinations of the 
fluidity of the following binary mixtures are given. Benzene~ 
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paracetaldehyde, paracetaldehyde—acetic acid, benzene—acetone, 
acetone—7-hexane, acetone—nitrobenzene, acetone—ethyl alcohol, 
acetone—water, isoamyl alcohol—hexane, isoamyl alcohol—benzene, 
isoamyl alcohol—ethyl alcohol, benzene—nitrobenzene, benzene—acetic 
acid, benzene-ethyl alcohol, paracetaldehyde—ethyl alcohol, and par- 
acetaldehyde—nitrobenzene. The determinations were mostly carried 
out at 20° by means of a closed Ostwald viscometer. The object of 
the work was to test the formula ¢=¢,a+ ¢,(1—a) (Drucker and 
Vassel, A., 1911, ii, 373). It is shown that generally the formula 
does not hold, but the author regards the work as preliminary, and 
is of the opinion that the formula is generally applicable provided 
no complications occur in the mixtures. . F. 8. 


Economic Lixiviation. P. J. H. van Ginnexen (Proc. K. Akad. 
Wetensch. Amsterdam, 1913, 16, 201—214).—A theoretical paper in 
which the author discusses the relative merits of discontinuous, 
semi-continuous, and continuous lixiviation with reference to the 
economy of the solvent. H. M. D. 


Solubility in the Solid State between Nitrates, Sulphates, 
and Carbonates at High Temperatures. Mario Amapori (Atti 
R. Accad, Lincet, 1913, [v], 22, ii, 332—337).—The author has 
investigated the melting-point curves of the systems LiNO,—Li,SO,, 
NaNO,-Na,SO,, KNO,—K,SO,, LiNO;—Li,CO,, NaNO,—Na,CO,, 
KNO,-K,CO;. The results obtained differ from those yielded by 
the sulphate—carbonate systems (A., 1912, ii, 917), the mutual 
solubility in the solid state of nitrate and sulphate or nitrate and 
carbonate being either zero or very small. The nitrates crystallise 
with the carbonates and with the sulphates in simple eutectics 
consisting almost exclusively of nitrate at temperatures only 3—10° 
below those at which the nitrates solidify. As with sulphates and 
carbonates,'so also with nitrates and sulphates or nitrates and 
carbonates, no formation of compounds occurs on solidification or at 
lower temperatures. ZT. &. P. 


Cause of the Abnormal Linear Velocity of Crystallisation of 
Supercooled Crystalline Substances. K. P. Grinaxkovski (J. 
Russ. Phys. Chem. Soc., 1913, 45, 1210—1248. Compare Tammann, 
A., 1911, ii, 376).—The author has devised an apparatus for the 
determination of the molecular surface energy of supercooled, 
viscous, crystalline substances, and has measured the surface 
energy and density of benzophenone, erythritol, acetanilide, 
3: 4-dinitrophenol, m-chloronitrobenzene, m-bromonitrobenzene, 
chloroacetic acid, antipyrine, sodium thiosulphate, ferric nitrate, 
and benzil. With all these compounds, the linear velocity of 
crystallisation follows an abnormal course, the region of constant 
velocity being absent. 

The results obtained show the inaccuracy of Tammann’s sup- 
position that the character of this velocity curve is influenced 
solely by phenomena of polymerisation, and indicate that abnor- 
malities are dependent on: (1) the influence of admixtures intro- 
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duced during recrystallisation ; (2) the influence of removal of heat 

(crystallisation in capillaries); (3) the influence of decomposition 

during fusion; (4) the influence of polymorphous modifications. 
Tt. BP. 


Influence of the Degree of Supersaturation of a Solution on 
the External Form of Crystals of Alum Separating from It. 
A. Scnusnikov (Bull. Acad. Sci. St. Pétersbourg, 1913, 817—828).— 
The object of the author’s investigations was to test experimentally 
Johnsen’s view (“ Wachstum und Auflésung der Kristalle,” Leipzig, 
1910) that with every degree of supersaturation of a solution 
corresponds its own perfectly definite crystalline form. 

Experiments made with alum show that diminution of the extent 
to which the solution is supersaturated is accompanied by enhance- 
ment of the internal, and by lowering of the external, symmetry 
of the crystals; that is, highly supersaturated solutions yield non- 
homogeneous crystals, which include mother-liquor, but are remark- 
ably regular in appearance, whilst slightly supersaturated solutions 
give homogeneous, transparent crystals of unsymmetrical shape. 

Further, decrease in the degree of supersaturation occasions 
increase in the number of faces of the crystals, whereas, according 
to the conclusions drawn by Andréev (A., 1908, ii, 475), the 
opposite should be the case. 

No simple law could be found connecting change in the rate of 
growth of the crystals with change in the extent of supersaturation 
of the solution. Diminution in the degree of supersaturation is 
accompanied by rounding-off of the crystals, that is, by decrease of 
the surface area per unit weight; this conclusion is indicated by 
the habit of the crystals, and confirmed by actual a 

=. &. ¥. 


Relation between the Crystal Symmetry of the Simpler 
Organic Compounds and their Molecular Constitution. II. 
Water Waut (Proc. Roy. Soc., 1913, A, 89, 327—339. Compare 
A., 1912, ii, 1044).—The author has investigated the crystalline 
form of a large number of organic substances, most of which melt 
at low temperatures, including the unsaturated aliphatic hydro- 
carbons, the simpler oxygen, sulphur and halogen compounds of 
carbon, and the simpler aromatic hydrocarbons. The optical pro- 
perties are described in detail, and in many cases the probable 
crystalline form is inferred from the optical behaviour. No general 
conclusions are drawn from the detailed observations. H. M. D. 


Influence of Chemical Constitution on the Thermal Pro- 
perties of Binary Mixtures. III. Pavut Pascan and Lion 
Normand (Bull, Soc. chim., 1913, [iv], 13, 878—889. Compare this 
vol., ii, 292).—In the previous papers it has been shown that 
molecular symmetry in the two constituents determines the existence 
of a continuous series of mixed crystals, but that this property 
disappears when one of the constituents has an unsymmetrical 
aliphatic chain. In order to determine the influence of the nucleus 
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on the tendericy to syn-crystallisation, melting-point curves have 
been determined for binary mixtures, including constituents in 
which the nuclei have been loaded in various ways. Tables and 
graphs are given for the following mixtures: (1) stilbene and 
p-dimethoxystilbene, (2) azobenzene and azotoluene, (3) stilbene 
and azotoluene, (4) azobenzene and dimethoxyazobenzene, (5) stil- 
bene and aminoazobenzene, (6) azobenzene and azonaphthalene, 
(7) stilbene and azonaphthalene, (8) azobenzene and benzeneazo- 
naphthalene, (9) benzylidene-a- and benzylidene-8-naphthylamines, 
(10) tetraphenylethylene and tetraphenylsilicon. The following 
general conclusions are drawn. Mixtures of two substances separately 
symmetrical furnish mixed crystals in all proportions when both 
have the same nuclear structure, and this property is not destroyed 
by symmetrical substitution. Two substances which are separately 
symmetrical show isodimorphism when their nuclei are different. 
Asymmetry of structure in the central chain produces isodimorph- 
ism, independently of the nuclear structure, and asymmetry of the 
nuclear structure produces a similar effect. With increasing con- 
stitutional difference and reciprocal asymmetry of the components 
of a binary mixture, isomorphism (and the spindle-shaped melting- 
point curves associated with this) undergoes a regular involution, 
isodimorphism becomes marked, and the areas of syn-crystallisation 
increase. z. &. &. 


The Relationship between Colloid Coagulation and Adsorp- 


tion and the Velocity of Coagulation. Herpert Freunpviicn 
and N. Isuizaka (Zeitsch. physikal. Chem. 1913, 85, 398—400. 
Compare this vol., ii, 486).—It is shown that the auto-catalytic 
coagulation which was expressed (loc. cit.) by the expression: 


k= 1/29(1 + b){b/(1 + b)[logaa (1 + bx) — logy. (1 —2)]+2/1—a} 
can be expressed equally well by the expression: 
K =1/(1 — b’)z*{log,,, (1 + b’x) — log, (1 —x)}. 
the constants in both cases being equally satisfactory. J. F.S. 


The Distribution of a Suspended Powder or of a Colloidally 
Dissolved Substance between Two Solvents. WILHELM 
Reipers (Kolloid. Zeitsch., 1913, 13, 235 —-241*).—It is shown that 
when a liquid (1), in which a finely divided solid substance (3) is 
suspended, is shaken up with a second immiscible liquid (2), the 
resulting distribution is determined by the surface tensions at the 
surfaces of separation of the three phases. If o9.3>04.9+0}.3, the 
solid will remain suspended in the first liquid. If oj.3>0}.9+ 9.3, 
the solid will pass into the second liquid. Thirdly, if 
7}-2>>02-3+03, or if none of the surface tensions is greater than 
the sum of the other two, the solid will collect in the surface layer 
separating the two liquids. 

Experiments with different solids and pairs of liquids have 
shown that all three cases are met with in practice, and it is 


* and Proc. K, Akad, Wetensch, Amsterdam, 1913, 16, 379—388, 
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possible to effect a separation of solid substances in certain cases 
on the basis of the differences which they exhibit in their mode of 
distribution between certain pairs of liquids. If, for instance, a 
mixture of galena and quartz is shaken with water and isobutyl 
alcohol, the quartz remains suspended in the aqueous layer, whilst 
the galena is found at the surface of separation. The observations 
made with water as the one liquid, and paraffin oil, amyl alcohol, 
carbon tetrachloride, benzene, and ethyl ether as the other, indicate 
that silicates, sulphates, and carbonates of the light metals generally 
remain suspended in the water layer, whilst compounds of the 
heavy metals and non-metallic elements, such as carbon, sulphur, 
and selenium, pass into the surface of separation or into the non- 
aqueous liquid. Of the non-aqueous solvents examined, paraffin oil 
and amyl alcohol represent those which take up the suspended 
substance most readily. 

The behaviour of a colloidal solution is in all probability 
dependent on the size of the colloidal particles, but experiments with 
colloidal gold solutions indicate that the phenomena of distribution 
are similar to those met with in the case of solid suspensions. 

If a red or reddish-violet colloidal solution of gold in water is 
shaken with isobutyl alcohol, amyl alcohol, benzene, carbon 
tetrachloride, carbon disulphide, or ethyl ether, the gold passes into 
the surface layer of separation, and forms a blue deposit. If, on 
the other hand, the yellowish-brown solution of gold in amy] alcohol, 
prepared by reduction of the chloride with phosphorus, is shaken 
with water, the colloidal gold remains suspended in the amyl 
alcohol layer. Other experiments show in a similar manner that 
the behaviour of colloidal gold is more or less dependent on its 
degree of dispersity. The presence of a protective colloid, such as 
gum arabic, is also found to have an appreciable influence on the 
phenomena of distribution. 

In addition to gold, colloidal solutions of silver, ferric hydroxide, 
arsenious sulphide, molybdenum trioxide, selenium, tellurium, and 
carbon have been examined. H. M. D. 


New Electrical Method of Preparing Aqueous Colloidal 
Solutions of Metals. H. Morris-Airzy and 8S. H. Lone (Proc. 
Univ. Durham Phil. Soc., 1913, 5, 68—70).—The method involves the 
use of a high frequency alternating arc, a suitable generator being 
provided by the Poulsen arc, as used in wireless telegraphy. The 
discharger circuit, which contains an arc lamp, designed so as to 
allow of the arc being struck under water, is connected up to two 
points on the inductance of the oscillatory circuit. By varying the 
inductance and capacity of the oscillatory circuit and introducing 
various capacities and inductances into the discharger circuit, the 
electrical conditions of the discharge can be readily varied between 
wide limits. It is claimed that the new method possesses marked 
advantages over the methods described by Bredig and Svedberg, 
and, in general, only a few seconds are required for the preparation 
of colloidal solutions of different metals. By varying the conditions 
of discharge, it has been found that solutions of different colours 
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can be obtained in the case of several of the metals submitted to 
examination. H. M. D. 


Protective Colloids. Starch as Protective Colloid. I. 
Colloidal Silver. ALexanper GuTBier and E, WetncArtner (Koll.- 
chem., Beihefte, 1913, 5, 211—243).—The behaviour of starch as a 
protective colloid towards colloidal silver has been examined in 
detail. 

The solutions obtained by reduction with hydrazine and with 
sodium hyposulphite are very similar in their properties, although 
the rapidity with which the latter reacts and the nature of its 
oxidation products are responsible for certain anomalies observed 
with colloidal solutions obtained by this method of reduction. 
The coagulating influence of electrolytes diminishes in the order: 
sulphuric acid, barium chloride, magnesium sulphate, ammonium 
carbonate, sodium hydroxide in the case of the solutions reduced 
by hydrazine; and in the order: barium chloride, sulphuric acid, 
magnesium sulphate, sodiu;n carbonate, sodium hydroxide for 
solutions reduced by sodium hyposulphite. In general, those 
electrolytes which accelerate the ageing of the, starch solutions 
increase the rate of coagulation, whilst those which retard the 
coagulation of pure starch solutions have a similar influence on the 
silver starch sols. 

The protective action of starch solutions prepared at 100° and 
at 120° is practically the same, although the stability of dilute 
silver solutions is somewhat greater for the clear starch solutions 
which are obtained at the higher temperature. 

The starch silver sols are coagulated on the addition of alcohol, 
and under the influence of an electrical field, their behaviour is 
similar to that exhibited by starch solutions, and quite different 
from that of colloidal silver solutions in the absence of starch. 

Although hydrogen peroxide is readily decomposed by colloidal 
silver, it is found that the catalytic effect is greatly diminished in 
presence of starch. In the case of dilute solutions of hydrogen 
peroxide, there is a small initial evolution of oxygen, but the 
reaction quickly ceases. With concentrated hydrogen peroxide 
solutions, the anti-catalytic influence of the starch is not sufficient 
to stop the reaction, and this is attributed to the hydrolytic action 
of the hydrogen peroxide on the starch. ; 

Other experiments show that starch solutions have a reducing 
action on silver nitrate when the reaction mixture is exposed to 
light, but this change takes place too slowly to have any appreciable 
influence on the reduction which occurs in presence of hydrazine 
or sodium hyposulphite. H. M. D. 


Protective Colloids. Starch as Protective Colloid. II. 
Colloidal Gold. ALexanper Gutster and E. Werneirtner (Koll-chem. 
Bethefte, 1913, 5, 244—268).—Similar experiments to those described 
in the previous paper have been carried out with colloidal gold 
solutions. In general, the protective influence of the starch is of 
the same nature as in the case of colloidal silver solutions. 
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The concentration of the starch has an appreciable influence on 
the colour of the solutions obtained by reduction with hydrazine, 
a series of comparative experiments showing that the blue colour 
becomes darker and shades off towards violet as the concentration 
of the starch is increased. 

Towards electrolytes, the protective influence of starch is closely 
similar to that found in the case of colloidal silver. 

The reducing action of starch solutions on gold chloride has also 
been examined. These experiments show that colloidal gold is 
produced in these circumstances, the colour changing from red to 
blue as the reaction proceeds. The coagulation phenomena 
observed with the gold sols prepared in this way are very similar 
to those exhibited by the sols obtained by reduction with hydrazine 
in presence of starch. In presence of alkali, the reducing action of 
starch on gold chloride is considerably accelerated. H. M. D. 


Chemical and Physico-chemical Properties of Liquids 
Expressed from Striated and Plain Muscle. III. Variations 
of Volume During Certain Colloidal Processes. Fi1ppo 
Botrazzt and E. D’Acostino (Atti R. Accad. Lincei, 1913, [v], 22, 
ii, 307—315. Compare this vol., i, 1132).—Dilatometric measure- 
ments made’ with dry gelatin in water show that imbibition of 
gelatin is accompanied by contraction of volume, which is at first 
very rapid, but subsequently falls off. The similar contraction 
proceeding with dry, granular myosin takes place much more slowly 
than with gelatin. In general, acids and bases occasion increase in 
the imbibition of colloids. and it is found that myosin which has 
imbibed the maximum proportion of water undergoes further 
diminution of volume in presence of small amounts of lactic or 
hydrochloric acid ; this diminution takes place at first rapidly, and 
then more slowly, and increases with the proportion of lactic acid 
present. On the other hand, addition of an alkali invariably 
results in increase in volume. 

These results are explained on the assumption that when a 
protein is in presence of an aqueous acid or alkali solution free 
from salt, three processes occur: imbibition of the colloid, solution 
of the latter in the case when it swells to an illimitable extent, 
and formation of a. salt of the protein with the acid or base. The 
first two of these are accompanied by contraction and the last by 
expansion, the net result depending on the predominance of one 
or the other of these changes. T. H. P. 


The Structure of Gels. RicHarp Zstcmonpy (Physikal. Zeitsch., 
1913, 14, 1098—1105).—The structure of gels is discussed with 
special reference to the two principal theories which have been put 
forward. In many cases the structure revealed by the ultra- 
microscope is distinctly favourable to the micellary theory, but 
other cases are known in which the heterogeneity exhibited by the 
gels is such as to lend support to the opposing theory advocated 
by Quincke and Biitschli. 

The properties of silica, obtained by dehydrating silicic acid 
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jelly over sulphuric acid, are described. The heterogeneity of the 
structure in this case is such that the clear,+ transparent silica 
appears to be optically homogeneous, although the substance is 
undoubtedly porous, the volume of the free space amounting to 
30—60% of the total volume. The water which is absorbed by this 
extremely fine capillary network has an appreciably lower vapour 
pressure than water in bulk, and according to van Bemmelen’s 
measurements of the vapour pressure at different stages during the 
absorption and removal of water, it appears that the curves corre- 
sponding with the two processes diverge appreciably. Similar 
measurements have been carried out with a silicic acid gel during 
the absorption of water, ethyl alcohol, and benzene. In all three 
cases the vapour-pressure curves are of the same type and quite 
similar to that which represents van Bemmelen’s results. The data 
are employed to calculate the mean radius of the capillary tubes, 
the same value, r=2°6up, being obtained from the three sets of 
observations. This concordance indicates that the deviations of the 
vapour pressures from the normal values are due to capillary 
effects, and that the degree of heterogeneity of the gel can be 
determined with considerable exactitude. H. M. D. 


Equation of Condition, Equilibrium Diagram, and As- 
sociation Hypothesis. Lion Scuames (Ber. Deut. physikal. Ges., 
1913, 15, 1017—1026; Physikal. Zeitsch., 1913, 14, 1172—1175. 
Compare A., 1912, ii, 738, 1141).—A modified form of van der 
Waals’ equation is put forward, in which association is taken into 
account. The evaluation of the constants in the critical condition 
indicates that all normal substances are associated to the extent 
of 40% at the critical point. A new form of reduced equation is 
also given, and it is claimed that various facts, which are quite 
inconsistent with the van der Waals’ equation, can be satisfactorily 
accounted for in terms of the new equation. The ratio of the 
critical density to that calculated from the simple gas laws, the 
temperature-coefficient of the vapour pressure at the critical point, 
the latent heat of vaporisation and the limiting volume of the 
liquid at absolute zero or under infinite pressure are all in accord 
with the values indicated by the author’s equation. Furthermore, 
it is found that the association hypothesis leads to the conclusion 
that there must be a second critical point limiting the coexistence 
of the solid and liquid forms of all normal substances. H. M. D. 


The Phenomena of Equilibria between Silica and the 
Alkali Carbonates. Paut Nice (J. Amer. Chem. Soc., 1913, 
35, 1693—1727 *).—The equilibria existing in systems containing 
the components M,O, SiO,, and CO, at temperatures of 900—1000° 
under a pressure of one atmosphere of carbon dioxide have been 
determined, M being either K, Na, or Li. The various mixtures 
investigated were made by mixing known weights of the alkali 
carbonate and silica. 

In the case of mixtures of potassium carbonate and silica, the 
experiments were carried out at 898°, 956°, and 998°. In all cases 


* and Zeitsch. anorg. Chem., 1913, 84, 229—272. 
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the loss of carbon dioxide was smaller than would correspond with 
the ratio SiO, : CO,; the smaller the concentration of silica the 
greater is the proportion of carbon dioxide displaced. When the 
initial proportions are K,O: 2Si0,, the silica displaces only half 
the equivalent amount of carbon dioxide at any of the above 
three temperatures; with lower proportions of silica the amount 
of carbon dioxide displaced increases with the temperature. The 
results point to an equilibrium existing in accordance with the 
equation: K,CO,+ K,Si,O,-— 2K,Si0O,+CO,. Experiments showed 
that when potassium carbonate is fused with silica, the first reaction 
takes place according to the equation: K,CO, + SiO, = K,Si0, + CO,. 
The above equilibrium is then set up. 

According to the law of mass action, the expression 
[K,Si0,}?/[K,CO,][K,Si,0,] should give a constant value (K) if 
the concentration of the carbon dioxide remains constant. The 
value of K increases, however, with increase in concentration of 
the silica, but the ratio of the “constants”? at 898° and 956° 
remains constant for the different mixtures. 

The compound K,Si,O, was obtained pure by heating a mixture 
composed of 1K,CO,: 2810, and its optical properties ascertained. 
It melts at 1015°+10°. Potassium carbonate has m. p. 891°. 

Similar results were obtained with mixtures of sodium carbonate 
and silica, except that all the carbon dioxide was replaced when 
the original mixture contained 1 mol. Na,CO,: 1 mol. SiO,. With 
less proportions of silica, the fusion contains ortho- and meta- 
silicate as well as carbonate, so that the equilibrium is represented 


by the equation: Na,CO,+Na,SiO ,— Na,S8i0,+CO,. Sodium 
metasilicate was prepared, and its optical properties investigated. 
Experiments with mixtures of lithium carbonate and silica indi- 
cated that the equilibrium 2Li,CO,+ Li,Si0,— Li,SiO, + 2CO, 
exists, but the results were not very satisfactory. tT. &. P. 


Binary Eutectics between Diphenylamine, p-Nitroanisole, 
and Urethane. A.exer M. Vasiuiev (/. Russ. Phys. Chem. Soc. 
1913, 45, 1582—1584).—The author applies Flavitzki’s law con- 
cerning eutectic alloys (A., 1906, ii, 152; compare A., 1910, ii, 606 ; 
1912, ii, 919) to the results of Puschin and Grebenschtschikov (this 
vol., ii, 852). 

For the eutectic formed by diphenylamine and p-nitroanisole, 
calculation according to Flavitzki’s equation gives g/p=1°0136, 
which differs little from 1. Taking the latter value as correct, 
calculation gives a composition of the eutectic differing by less 
than 0°2 mol. % from that found experimentally. Similar agree- 
ment is found with the eutectic of the system diphenylamine— 
urethane. In consequence of the equivalent molecular lowering 
pointed out by Flavitzki, the system containing the third pair of 
these compounds, p-nitroanisole and urethane, should give a eutectic 
for which q/p=1, or, more accurately, 1°026; the actual value for 
this ratio is, however, 1°343, which is virtually 4:3. This 
anomalous result the author regards as due to the fact that, whereas 
the eutectic points in the first two cases were determined directly, 
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that of the third system was obtained only by extrapolation. 
Reference to the curves and numbers of Puschin and 
Grebenschtschikov renders it probable that this eutectic contains a 
greater proportion of p-nitroanisole then corresponds with the 
composition given by these authors; a change in this direction 


would tend to bring the value of the above ratio nearer to 1. 
a 2. 


A Bomb, with Stirring Arrangement, for the Measurement 
of Reaction Velocities in Heterogeneous Systems under High 
Pressures, and a New, High-pressure, Reducing Valve. 
Lupwie Struckert and Max Enper.i (Chem. Zeit., 1913, 3'7, 1288).—A 


description of the apparatus mentioned in the heading is given. 
T. 8. P. 


Heat Content and Velocity of Reaction. Max Traurtz 
(Zeitsch. Elektrochem., 1913, 19, 784—794).—A theoretical paper in 
which a theory of reaction velocity based on the energy content of 
the molecules is developed. The author postulates the existence 
of gaseous isomerides in any gas which are termed respectively the 
“cold modification” and the “hot modification.” To the former 
type a molecular heat of 3/22 is attributed, and to the latter one 
of 5/2. Thus, considering one molecule of an ideal gas, of which 
the fraction z exists in the “hot modification,’ and 1—-z in the 
“cold modification,” and the heat of reaction at 7=0 is Qo, then 
the heat content of the system W is given by the equation: 
W =(1—2)s2RT + 2(52R7'+ Qo) =32R7T+2(Qo+ RT). As a_ result 


of the hypcthesis the author gives reasons for doubting the 
monatomic nature of the rare gases, and even of doubting their 
elementary nature, mainly on account of the determinations of 
Scheel and Heuse (this vol., ii, 183), which show that the molecular 
heat of. helium has a positive temperature-coefficient instead of 


being independent of temperature as a monatomic gas should be. 
J. F.S. 


Some Physico-chemical Applications of Maxwell—Berthoud's 
Equation of Re-distribution. Gxorcaes Baume (Compt. rend., 1913, 
157, 774—776.* Compare Berthoud, A., 1911, ii, 578).—A 
theoretical discussion of the factors governing reaction velocities 
as deduced from Berthoud’s modification of Maxwell’s equation. 
When the velocity of reaction is measurable, the number of active 
molecules is small, and the mean temperature of the system is 
sensibly different from that of the molecules, from which it results 
that: (1) The increase in the number of active molecules with rise 
in temperature increases with the molecular heat at constant 
volume C,. (2) The velocity of reaction is, in general, doubled or 
tripled for a rise of 10° in temperature, this increase being greater 
as C, is greater. (3) The active molecules have a velocity much 
nearer to the mean square velocity, the greater is C,. (4) It is 
possible to state the process of chemical reactions according to the 
value of C,. (5) Addition molecules can only be formed from 
molecules with low velocities. W. G. 

* and Arch. Sci. phys. nat., 1913, [iv], 836, 439—442. 
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Photochemical Kinetics of Hydrogen and Chlorine Com- 
bination. Max BoprensTEIN and WALTER Dux (Zeitsch. Hlektrochem., 
1913, 19, 836—856; Zeitsch. physikal. Chem., 1913, 85, 297—328).— 
An apparatus is described by means of which the velocity of 
combination of hydrogen and chlorine in light of measured intensity 
has been measured. The hydrogen and chlorine are admitted and 
their pressures determined by means of a quartz glass manometer. 
Then the light is allowed to act for a stated time, and the amount 
of hydrogen uncombined is measured by freezing the chlorine and 
hydrogen chloride by cooling with liquid air, the pressure of the 
residual hydrogen then being determined. In this way it is shown 
that with a given light intensity, the velocity of the reaction is 
proportional to the square of the chlorine concentration, inversely 
proportional to the concentration of the oxygen which may be 
present, and independent of the concentration of the hydrogen 
chloride, water vapour, and hydrogen. In the case of the hydrogen 
this is only true so long as the concentration is not less than 
one-quarter that of the chlorine. The author then develops 
theoretically a scheme of the mechanism of photochemical reactions. 
The reactions are divided into two groups: (1) Primary; (2) 
Secondary. It is assumed that the absorption of light energy 
ionises the atoms into an electron and a positively charged residue. 
The reactions occurring between the positively charged residues and 
other molecules constitute primary reactions, and of these four 
characteristics are specified: (1) A proportionality exists between 
the amount of reaction and the absorbed light energy, and con- 
sequently a velocity equation is possible. (2) The reaction is 
independent of the concentration and nature of the impurities. 
(3) They are independent of the temperature; and (4) each 
molecule taking part in the change uses one quantum or a very 
small number of quanta of energy. The secondary reactions are 
those brought about by the free electrons attaching themselves to 
neutral molecules, and thereby inducing a reaction. The kinetics 
of the secondary reactions are developed mathematically, treating 
the electron as a chemical molecule. In this way it is shown that 
10° chlorine atoms are caused to combine, while one positive 
chlorine residue combines. The author considers a large number of 
photochemical, reactions which have been previously published. 
These he divides into primary and secondary processes, and shows 
that they can all be explained without further hypothesis on the 
present basis. It is further shown that reactions brought by 
electric discharge through gases or by radioactive radiations can 
be brought readily under the same scheme. J. F.S. 


The Combustion of Gaseous Mixtures. J. Tarranen and Le 
Ftocx (Compt. rend., 1913, 15'7, 595—597. Compare this vol., ii, 
574).—The authors have measured the rate of combustion of various 
mixtures of methane and air at temperatures inferior to their 
ignition points, and by use of formule have extrapolated their 
results to determine the ignition temperatures of these mixtures, 
the calculated results agreeing closely with those already found. 
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They have further calculated the temperatures of combustion of 
mixtures containing from 3 to 6% of methane, and find that in all 
cases it is in the neighbourhood of 1310°. W. G. 


The Combustion of Gaseous Mixtures and the Velocities of 
Reaction. J. Tarranet (Compt. rend., 1913, 15'7, 714—71i7).—A 
theoretical and mathematical discussion of results already published 
(compare Taffanel and Le Floch, this vol., ii, 574). 


The Extinction of Flames. Wi.tem P. Jorissen (Chem. 
Weekblad, 1913, 10, 961—962).—A criticism of the results obtained 
by Harger (‘‘Coal, and the Prevention of Explosions and Fires in 
Mines”) in investigations of the limits of explosion of paraffins, 
acetylene, and coal-gas. A. J. W. 


Velocity of the Reaction between Sulphuric Acid and 
Acetone, Ropert Kremann and Herpert Honet (Monatsh., 1913, 
34, 1469—1487).—Since no variation in titration values occurred 
when acetone and anhydrous sulphuric acid were mixed at 0°, even 
after some hours, the possibility of the formation of a monobasic 
mesitylsulphuric acid was negatived. The action of sulphuric acid 
on acetone is therefore entirely that of the elimination of water, 
but it was required to know whether the acid acted dynamically 
and became hydrated, or as a catalyst. 

The reaction was studied by measuring the conductivity of 
sulphuric acid in excess of acetone at 0°, immediately after mixing, 
and at different intervals. Assuming that the dielectric constant 
of mesityl oxide is about the same as acetone, that is, much less 
than that of water, and that the concentration of acetone remains 
practically constant, it follows that the increase of conductivity is 
proportional to the amount of water formed. In the first place, the 
initial conductivity of sulphuric acid in various mixtures of water 
and acetone was measured. Anhydrous acid was dropped into the 
mixture in a freezing-bath, and then placed in an ice thermostat, 
when the conductivity was determined, and finally the concen- 
tration of acid was obtained by titration. One series of curves 
shows the relation between the conductivity and the concentration 
of acid in pure and in each diluted acetone. From these, another 
series was obtained, which shows the relation between conductivity 
and water-content for such concentrations of acid as were chosen 
for the further kinetic experiments. In the case of moderate 
concentrations of acid (up to 0°51), the conductivity rises quickly 
at first with the water concentration. From 1 to 3 grams of water 
per 100 c.c., however, the conductivity remains almost constant, 
after which it rises again. This is, no doubt, due to the formation 
of a hydrate taking pre-eminence 1n this region. 

The conductivity of different mixtures of sulphuric acid and 
acetone was then measured at different intervals, and from the 
above curves the amount of water formed was obtained. Curves 
connecting this quantity with time, for each concentration of acid, 
are given. They show that the speed of the reaction rises with 
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the concentration, and that the equilibrium point is also dependent 
on the concentration of acid. This indicates that the reaction is 
not catalytic, but follows the course: 

2Acetone + H,SO,—> H,SO,,H,O + Mesityl oxide. 
The amount of water formed in a short time (fifteen minutes) in 
a normal solution of sulphuric acid in acetone, at 0°, is practically 
negligible. J.C. W. 


Neutral Salt Action on the Change Acetochloroanilide —> 
p-Chloroacetanilide in the Presence of Hydrochloric Acid. 
A.BErT C. D. Rivett (Zettsch. physikal. Chem., 1913, 85, 113—128. 
Compare this vol., ii, 202).—The reaction constants of the change 
acetochloroanilide —> pchloroacetanilide in the presence of hydro- 
chloric acid have been measured in solutions to which chlorides 
of the metals lithium, sodium, potassium, rubidium, cesium, 
ammonium, magnesium, calcium, barium, strontium, and zinc have 
been added. The experiments were carried out at a number of 
concentrations, and a series of measurements was also made in 
the presence of sulphuric acid. It is shown that the velocity 
constant / can be obtained by means of the formula: 

k =[HC1]{0°050 + a[H*]+ 0[Cl’/]+d{[M’}}, 
where a, b, and d are specific constants depending on the nature of 
the ions. It is shown that change of temperature is without effect 
in the cases examined. Ammonium chloride behaves abnormally ; 
this is explained on the basis of the theory of Orton and Jones 
(T., 1909, 45, 114). The relationship between the concentration 


of the hydrochloric acid and the velocity of the reaction is discussed. 
J. F. 8S. 


The Retarding Action of Small Quantities of Water on the 
Decomposition of Diazoacetic Esters in Alcoholic Solution. I. 
W.S. Mitiar (Zeitsch. physikal. Chem., 1913, 85, 129--169).—The 
velocity of the decomposition of diazoacetic ester by picric acid in 
ethyl, methyl, and isobutyl alcohol solutions has been determined. 
The influence of the addition of small quantities of water to the 
alcoholic solutions retards the reaction in a very marked degree, 
the action being greatest in isobutyl alcohol, and least in methyl 
alcohol. On increasing the concentration of the water, the velocity 
sinks until a minimum value is reached, which in the case of methyl 
alcohol occurs at a concentration of 10 mols. of water per litre of 
mixture, and with ethyl alcohol at 6 mols. per litre. The constants 
calculated for the reaction on the unimolecular basis slowly decrease, 
and this is shown by electrical conductivity measurements to be 
due to a reaction between the picric acid and the solvent. It is 
also shown that there is a proportionality between the velocity of 
the reaction and the electrical conductivity in these cases. It is 
shown that up to a water concentration of 0°6% in ethyl alcohol 
the reaction is unimolecular, but at this point the water as well 
as the alcohol react with the diazo-ester. The hydrogen ion 
alcoholate is assumed, as in the case of esterification (Goldschmidt, 
A., 1912, ii, 1154), and the hydrolytic constant v is calculated. 
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This is found to be 0°57 for methyl alcohol; 0°26, ethyl alcohol; 
and 0°12 for isobutyl alcohol. In tlie case of ethyl alcohol, taking 
account of the change in the ionisation of picric acid by the addition 
of water, it is found to be 0°15. J. F. S. 


The Retarding Action of Small Quantities of Water on the 
Decomposition of Diazoacetic Esters in Alcoholic Solution. II. 
Hermann Braune (Zeitsch. physikal. Chem. 1913, 85, 170—210. 
Compare preceding abstract).—The velocity of the decomposition of 
the methyl and ethyl diazoacetic esters in ethyl alcohol by tri- 
chloroacetic acid, 2: 4: 6-trinitrobenzoic acid, sulphosalicylic acid, 
and trichlorobutyric acid has been determined at 25°. The 
influence of the addition of small, measured quantities of water 
on the reaction constant has also been studied. It is shown that 
the addition of water retards the reaction, and to about the same 
extent in every case if the change in the ionisation of the catalysing 
acid is considered. Up to a water concentration of 0°3 mol. per 
litre the results for the catalysis agree with the values calculated 
from Goldschmidt’s formula: A(r+n)=C (A., 1912, ii, 1154). 
According to Goldschmidt’s theory, the dimensions of r should be 
the same for all acids and substances catalysed by those acids, and 
this condition is fulfilled in the case of the acids used in the present 
investigation, although the value of r for trichlorobutyric acid is 
somewhat larger than in the other cases. The reaction is shown 
not to be a simple hydrogen ion catalysis, for the velocity constant 
increases more rapidly than the concentration of the hydrogen 
‘ion. The amount of divergence from strict proportionality between 
the reaction constant and the hydrogen concentration is different 
in every case, and appears to be specific for each acid. The 
divergence is supposed to be due to the presence of side reactions, 
and an attempt is made to substantiate the assumption by means 
of reactions in the presence of neutral salts. Reactions were there- 
fore carried out in the presence of aniline trichloroacetate, the 
results of which confirm the above assumption, and also confirm the 
analogy between the diazo-ester catalysis and the catalytic esterifi- 
cation as explained by Goldschmidt. It is also shown that the 
reaction between the diazo-ester and the catalysing acid is retarded 
by water. J. F. S. 


The Influence of Alcohol and of Sucrose on the Rate 
of Solution of Cadmium in Dissolved Iodine. Rapa 
G. Van Name and D. U. Hitt (Amer. J. Sci, 1913, [iv], 36, 
543—554).—The effect of various concentrations of ethyl alcohol 
(0°25—3 molar) and of sucrose (1/32—1 molar) on the rate of 
solution of cadmium in an iodine—pctassium iodide solution has 
been measured at 25°. Since in such processes of dissolution in 
purely aqueous solutions it has been shown that the rate of 
diffusion at the metal surface is the determining factor (A., 1911, 
ii, 973), it follows, assuming that the thickness of the diffusion 
layer is not affected by the concentration of the non-electrolyte, 
that the results in aqueous solutions containing non-electrolytes 
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should be in accordance with Arrhenius’s equation for the effect 
of non-electrolytes upon the rate of diffusion of electrolytes, namely, 
D=D,(1—ma/2)*, where Dy and D are respectively the diffusion 
coefficients of the electrolyte in solution in pure water, and after 
the addition of the electrolyte, m is the molar concentration of 
the non-electrolyte, and a is a constant. The effect of the non- 
electrolyte on the reaction velocity above-mentioned should be in 
accordance with this equation, substituting the velocity constants 
for Dy and D. 

With alcohol, the observed velocity constants agree well with 
the constants calculated from Arrhenius’s equation if an arbitrary, 
although, so far as can be judged by analogy, not impossible, value 
is chosen for the constant a. With sucrose no value of a gives a 
good agreement. 

In both cases, but especially in that of sugar, the diminution of 
the reaction velocity appears to be larger than would be expected 
from the available diffusion data. 

The probable effect of an increase in viscosity in increasing the 
thickness of the diffusion layer is discussed, and is suggested as a 
possible explanation of the discrepancies. . 


The Influence of Foreign Substances on the Activity of 
Catalysts. II. Experiments with Palladium as Hydrogen 
Carrier. Cart Paat and Artuur Kart (Ber., 1913, 46, 3069—3076). 
—In a previous communication (A., 1911, ii, 479), the authors 


have investigated the behaviour of palladium as hydrogen carrier 
in the presence of metals, and have found that only magnesium, 
nickel, and cobalt are without influence on the catalytic effect of 
the palladium, whilst aluminium, iron, copper, zinc, tin, silver, or 
lead behave as anti-catalysts. The present paper deals with the 
action of compounds of these elements. 

The compounds were coated with palladium by treating them 
with a faintly acid solution of palladium chloride, whereby a thin 
film of palladium hydroxide is formed. After washing and drying, 
the products were moistened with ether, and the palladium 
hydroxide reduced by hydrogen at the ordinary temperature. 
Their action as hydrogen carriers in the reduction of liquid 
unsaturated esters was investigated in the apparatus described by 
Paal and Gerum (A., 1908, ii, 392). 

The authors are led to the conclusion that those metals which 
have an anti-catalytic influence on palladium show a similar action 
when used in the form of their oxides, hydroxides, or carbonates. 
This is most distinctly shown by palladianised basic Jead carbonate, 
which, like the metal, absolutely destroys the catalytic activity of 
palladium in all circumstances. Palladianised cadmium carbonate, 
zinc oxide, zinc carbonate, ferric hydroxide, and aluminium 
hydroxide, like the palladianised metals, are either incapable or 
only slightly capable of acting as hydrogen carriers to unsaturated 
organic compounds at the ordinary pressure, whilst, at higher 
pressures and temperatures, they cause a slight hydrogenation. On 
the other hand, magnesium oxide, like magnesium itself, does not 
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inhibit the catalytic action of the palladium; hydrogenation even 
appears to proceed more rapidly in the presence of the oxide than 
of the metal, doubtless due to the larger surface exposed. H. W. 


The Influence of Neutral Salts on Catalytic Reactions in 
Various Solvents. H. C. S. Sneruiace (Zeitsch, physikal. Chem., 
1913, 85, 211—262).—The influence of the addition of picrates of 
p-toluidine, tripropylamine, B-naphthylamine, carbamide, o-amino- 
benzoic acid, acetoxime, acetamide, pnitroaniline, acetanilide, 
o-nitroaniline, and propionitrile has been determined for the decom- 
position of diazoacetic ester in absolute alcohol in the presence of 
picric acid.” It is shown that the catalytic action of picric acid is 
reduced by the addition of picrates, and that the value of the 
velocity constant converges to a value which is different from zero. 
This is attributed to the catalytic action of the undissociated acid. 
A formula of hyperbolic nature is deduced, by means of which the 
velocity constant can be calcu'ated from the concentration of the 
added salt. This formula has the form k={y.ky + (l-y)ku}C, 
in which C is the concentration of the salt in equivalents per litre, 
k, the velocity constant in a solution containing one equivalent of 
hydrogen ions, k, the velocity constant for a solution containing 
one equivalent of undissociated acid, and y the degree of dis- 
sociation. The formula holds for 0°00909N-picric acid and the 
three salts, p-toluidine picrate, tripropylamine picrate, and B-naph- 
thylamine picrate. The above-mentioned three picrates retard the 
reaction by the same amount when present in the same concen- 
tration, and when present in the absence of free acid have no 
catalytic action. The other bases mentioned above, when added 
to an equivalent quantity of picric acid, also decrease the velocity 
constant of 0°00909N-picric acid decomposition, but to a much 
smaller extent, which is different in the different cases. This points 
to an “alcoholysis” of the picrates. In the case of carbamide 
picrate, it is shown in one case that the velocity constant increases 
proportionally to the square-root of the salt concentration. A 
formula is deduced by means of which the value of ky can be 
calculated, and it is shown that the calculated and cbserved values 
of ky agree satisfactorily. The velocity constant of the acid 
catalysed reaction can be calculated if the value of y (determined 
from electro-conductivity), ky, and k, are known. The velocity 
constant in the calculation is regarded as the sum of two factors, 
one proportional to the hydrogen ion concentration, and the other 
proportional to the undissociated acid. The values of ky and ky, 
are calculated for a number of reactions in ethyl alcohol, methyl 
alcohol, and water from previously published work of the author 
(A., 1912, ii, 749), Goldschmidt (A., 1912, ii, 1154), and others. 
In the cases examined it is shown that the ratio ky/k, is larger for 
acids with a large affinity constant, and smaller for those with a 
small affinity constant. If reactions of the same type occur in 4 
stated solvent and are catalysed by the same acid, then the value 
ky/kz is constant even when the absolute values of ky and ky 
are very different. When the acid is used to catalyse reactions of 
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different types the ratio k,/k, isin most cases practically identical 
for both reactions. There is obviously a close relationship between 
ky/k, and the affinity constant of the acid, which is but little 
influenced by the solvent. The value of k,/k, for the strongest 
acids is approximately unity in ethyl alcohol and methyl alcohol 
solutions, so that in these solutions the velocity constant is approxi- 
mately proportional to the total concentration of the acid 
(dissociated + undissociated). The strong acids in water solution 
have a value greater than unity, and this offers a possible explana- 
tion for the increase in the velocity of the inversion of sucrose 
on the addition of neutral salts. J. F. S. 


In Commemoration of the Centennial of the Publication of 
the Berzelian System of Symbols. Henry Lerrmann (J. Amer. 
Chem. Soc., 1913, 35, 1664—1666).—A translation of Berzelius’ 
original paper on “The chemical signs and the method of employing 
them to express chemical proportions.”’ T. 8. P. 


Constitution and Structure of the Chemical Elements. 
HawkswortH Co.iins (Chem. News, 1913, 108, 235—236).—The 
author claims to have anticipated certain recent observations 
relating to the connexion between the different elements. In 
reference to elements of atomic weight less than 60, it is pointed 
out that the valency of an element is even or odd according to 
whether its atomic weight approximates or is nearer to an even or 


odd whole number. Nitrogen is regarded as a possible exception. 
H. M. D. 


Theory of a Nuclear Homology in the Periodic System. 
Dan Rapuescu (Chem. Zentr., 1913, ii, 922; from Bull. Soc. Stiinte, 
Bucuresti, 1913, 20, 500—513).—The author puts forward views 
relating to the constitution of the atoms and the interpretation of 
the periodic system. It is supposed that every element of higher 
atomic weight consists of two parts, which are distinguished as the 
“characteristic function” and the “homology nucleus.” The 
“characteristic functions” of the heavier elements are closely 
related in mass and properties to those of the typical elements 
hydrogen, helium, oxygen, carbon, nitrogen. In accordance with 
this, values are assigned to the “ proto-elements,” from which the 
characteristic functions are derived, which represent sub-multiples 
of the atomic weights of the typical elements. The homology 
results from the successive addition of certain structural nuclear 


elements which are regarded as derived from hydrogen and helium. 
H. M. D. 


Constitution of Atoms and Molecules. III. N. Bonr (Phil. 
Mag., 1913, [vi], 26, 857—875. Compare this vol., ii, 689, 943).— 
The author’s theory relative to atomic structure is further developed 
and applied to molecules. The idea that the atoms are formed by 
successive binding of a number of electrons cannot be utiliséd in 
considering the formation of a system containing more than a 
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single nucleus, for in the latter case there is nothing to keep the 
positively charged nuclei together during the binding process. It 
must therefore be assumed that molecules are formed by the inter- 
action of systems, each containing a single nucleus, which have 
already bound a number of electrons. 

The simple case of a system consisting of two nuclei and of a 
ring of electrons rotating round the line connecting them is 
discussed in detail with special reference to the constitution of the 
hydrogen molecule, and a simple method of procedure is indicated 
by which it is possible to follow, step by step, the combination of 
two atoms to form a molecule. The views put forward lead to 
the conclusion that the breaking up of a hydrogen molecule in 
consequence of the slow separation of the nuclei will result in the 
production of two neutral atoms, and not of a positively and a 
negatively charged atom. This is in agreement with deductions 
drawn from observations on the behaviour of positive rays. 

Indications are also given of the configurations to be expected 
for systems containing a greater number of electrons, and the paper 
concludes with an explicit statement of the assumptions which 
are made in connexion with the author’s theory. H. M. D. 


A New Mechanical Agitator for Laboratory Use. Victor 
GrignarD (Bull. Soc. chim., 1913, [iv], 13, 952—955).—The apparatus 
is designed for use in cases where a reagent is to be added with 
constant agitation, and where it may be necessary to use a reflux 
condenser. It consists of a circular plate of iron or copper, 30 cm. 
in diameter, and pierced with three holes 10 cm. in diameter, in 
which flasks can stand. The plate is covered with asbestos board, 
and can rotate about its vertical axis on a pivot fixed to the base 
of a heavy retort stand. The plate is put in motion by a crank 
connected to the periphery of the plate, and actuated from a 
small water motor. If a flask with a reflux condenser and a 
supply tube is to be used, the two latter are connected to the flask 
by a T-piece and supported loosely in a ring attached to the rod of 
the retort stand. The plate is provided with clips in which closed 
bottles can be held for agitation. The apparatus is figured in the 
original. T. A. H. 


A Microfiltration Method by Centrifugal Force. Casimir 
SrrzyzowskKt (Osterr. Chem. Zeit., 1913, [2], 16, 123—124).—A sketch, 
with description of an apparatus employed for filtering minute 
quantities of liquids by suction or centrifugal force. F. M. G. M. 


A New Form of Condenser. Pieter J. Monracne (Chem. 
Weekblad, 1913, 10, 960—961).—A modification of the ordinary form 
of condenser, both ends of the inner tube being bent so that they 
are vertical when the condenser is clamped at an angle of 30° to 
the horizontal. By attaching a flask to the lower end a reflux 
condenser is obtained; by transferring it to the other end, an 
ordinary distillation can be effected. A. J. W. 
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Extraction Apparatus. Maurice Francois (J. Pharm. Chim. 
1913, [vii], 8, 409—410 *).—The apparatus consists of a wide tube 
provided with a stem which is attached to the flask holding the 
solvent; the top of the tube is connected with a reflux apparatus. 
A separate, narrow tube is placed down the centre of the wide 
tube; the lower end of this narrow tube is expanded slightly, and 
fits over the upper end of the stem, whilst the top is closed by a 
conical bulb having a small hole at its lower edge. A small layer 
of cotton-wool is packed round the base of the narrow tube, the 
material to be extracted is placed above this layer, and in the space 
between tlie narrow tube and the wall of the wide tube, and 
covered with a second layer of cotton-wool. The vapours of the 
solvent pass from the flask up the narrow tube into the condenser, 
and the condensed liquid falls thence on to the material and 
returns to the flask. Ws es 


Inorganic Chemistry. 


Triatomic Hydrogen Molecules. Jonannes Starx (Zeitsch. 
Elektrochem., 1913, 19, 862—-863).—A theoretical paper in which the 
constitution of the triatomic hydrogen molecule is discussed on 
the basis of Stark’s valency hypothesis. A method is proposed for 
obtaining triatomic hydrogen with the object of examining it 
chemically (compare also Stark, this vol., ii, 901; Thomson, A., 
1912, ii, 885; this vol., ii, 502, 820). J. FS. 


Displacement of Acids by Hydrogen Peroxide. Joacaim 
Spenser (Chem. Zenir., 1913, ii, 1195—1196; from Schweiz. Woch. 
Chem. Pharm, 1913, 51, 469—472).—If solutions of potassium 
ferrocyanide or ferricyanide are evaporated in presence of hydrogen 
peroxide, the corresponding acids are set free. Hydrogen sulphide 
is liberated readily from the alkali metal sulphides, and also, 
although less readily, from the alkaline earth metal sulphides. 
Ammonium hydrogen sulphide gives rise to hydrogen sulphide and 
traces of ammonia, but oxygen is not set free. If polysulphides 
are present, sulphur is deposited. H. M. D. 


Fluorine is a Constant Element in the Emanations from the 
Earth’s Centre. ARMAND GavuTIER (Compt. rend., 1913, 157, 
820—825).—In support of his view that fluorine is to be found in 
all rocks, thermal waters, and vapours coming from the earth’s core, 
the author has examined the vapour obtained from fumerole 
fissures in the crater of Vesuvius, and also hot water obtained 
from a sounding hole 150—170 metres deep at Larderello, in 
Tuscany. In the gas from Vesuvius he found 0°110 mg. of fluorine 
per litre measured at 760 mm., whilst in the condensed water from 
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the boric acid containing vapours of Tuscany he found 3°72 mg. 
per litre, a value closely in accord with the fluorine content of the 
mineral waters from Vichy and Lvxcuil. W. G. 


New Method of Preparing Colloidal Sulphur and Selenium. 
Jutius Meyer (Ber.. 1913, 46, 3089—30991. Compare Jannek, this 
vol., ii, 948).—Sulphur and selenium are readily soluble in con- 
centrated hydrazine hydrate, forming viscous, deeply coloured 
solutions. In this case, definite chemical change occurs, probably in 
accordance with the equations: 

3NH,*NH,°OH + 38 = 2H,N-NH,°SH + H,N-NH,°SO H, or 
6NH,°NH;°OH + 3S = 2(H,N-NH;).S + (H,N-NH;,),SO, + 3H,0. 
If the solution of selenium is cautiously acidified after a few days, 
the odour of hydrogen selenide is very obvious, whilst Lobry de 
Bruyn (A., 1895, ii, 496) has shown that the similar solution of 
sulphur smells of hydrogen sulphide. 

The selenium solution, when largely diluted, gives an intensely 
red solution, which is extraordinarily stable; it may be preserved 
unchanged for months, and is unaltered by prolonged boiling. On 
preservation, minute quantities of red selenium separate, which, 
however, disappear when the solution is agitated. The sulphur 
solution, when similarly treated, yields immediately a clear, lemon- 
yellow solution, which becomes yellowish-white owing to the 
formation of colloidal sulphur. In the concentrated condition, the 
sulphur solution is not so stable as the selenium solution. The 
solutions cannot be dialysed. H. W. 


Crystallised Sulphuric Acid, H,SO,,H,0. A. D. Donk (Chem. 
Weekblad, 1913, 10. 956----957).— When cooled with ice, a mixture of 
84-85% sulphuric acid with a large excess of sulphate of lead or 
barium deposits crystals of the monohydrate, H,SO,,H,O. 

A. J. W. 


Crystallised Sulphuric Acid and its Hydrate. Wu item P. 
JorissEn (Chem. Weekblad, 1913, 10, 962—963. Compare preceding 
abstract).—A rapid crystallisation of the monohydrate of sulphuric 
acid is induced by cooling 83°3—84% sulphuric acid with <— 

A. J. W. 


New Determination of the Atomic Weight of Selenium. 
Jutius Meyer (Zeitsch. Hlektrochem., 1913, 19, 833—835).—Selenium 
is quantitatively oxidised in a quartz bulb by passing a stream of 
nitrogen peroxide and oxygen over it at 215°. The last traces of 
nitrogen peroxide are removed by distilling the selenium dioxide 
repeatedly in the same bulb. A mean of five experiments gives 
the value for selenium: Se=79°135. As a control of the method 
the selenium dioxide was reduced by hydrazine hydrate, and it was 
found that the quantity of selenium used in an experiment could 
be entirely regained from the reduction experiment. Incidentally 
it is shown that both crystalline and amorphous selenium are soluble 
to a considerable extent in concentrated hydrazine hydrate solution, 
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producing thereby stable selenium sols, which are easily pre- 
cipitated by hydrochloric acid. A series of vapour pressures of 
selenium dioxide and selenious acid at temperatures 20—320° are 
given, thus showing that the conversion of selenious acid into 
selenium dioxide by heat is not suitable for the determination of 
the atomic weight of the element. J. F. S. 


Hydrogen Selenide and Hydrogen Telluride as Acids. 
Lupwik Bruner (Zettsch. Elektrochem., 1913, 19, 861).—A decinormal 
solution of hydrogen selenide under atmospheric pressure is dis- 
sociated to the extent of 41%, and has an affinity constant of 
1:7x 10-4. A solution of hydrogen telluride 0°01, in the absence 
of air, has a specific conductivity of 2x 10-%, and at this concen- 
tration is 50% dissociated. If a bubble of oxygen is allowed to 
enter the conductivity-vessel, the hydrogen telluride is at once 
decomposed with the deposition of tellurium, and the conductivity 
at once falls to almost zero, proof that the original conductivity 
is due to the hydrogen telluride. From these experiments it is 
shown that the elements of the fifth group of the periodic system 
increase in their acidic character with increase in the atomic 
weight. This is shown by the series H,O, HS, H,Se, ao . 


The Oxidation of Nitrogen in the Electric Discharge. 
AvotF Koenie and E. Exép (Ber., 1913, 46, 2998—3009).—The reply 
of Fischer and Hene (this vol., ii, 317) to the criticism by Kénig 
(this vol., ii, 210) of their interpretation of their results on the 
combination of nitrogen and oxygen (this vol., ii, 132) is stated 
to be unconvincing. 

The authors have made experiments similar to those of Fischer 
and Hene, with a spark discharge between iron electrodes, but 
with a somewhat larger chamber constructed of glass for the 
discharge. Their results indicate that in spite of special pre- 
cautions to prevent the second gas diffusing back into the one which 
is being submitted to the discharge, such diffusion does occur, 
probably aided by inevitable eddies in the chamber. In a check 
experiment in which nitrogen was submitted to the discharge, and 
then, passing into the exit-tube from the chamber, was mixed with 
an entering stream of methane, the spectrum of the discharge soon 
showed the presence of cyanogen in the chamber, and the collected 
gases contained hydrogen cyanide. 

The view is still held that in the combination of nitrogen and 
oxygen under the influence of the electric discharge, probably both 
the reacting gases become activated before combination ensues. 

D. ¥. T. 


Oxidation of Nitrogen and Oxygen. WiutuiaAm W. Strona 
(Amer. Chem. J.. 1913, 50, 204—212).—Strutt (A., 1911, ii, 482; 
1912, ii, 126) and Strutt and Fowler (A., 1911, ii, 678; 1912, ii, 
214) have investigated reactions in which nitrogen is involved. 
The method consists in producing modifications of various sub- 
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stances in the electrical discharge and studying the spectra of the 
after-glows. The after-glow in air is regarded as probably due to 
the oxidation of nitric oxide by ozone. 

It has been considered probable that the electrical method may 
be of service in elucidating the mechanism of formation of ozone 
and nitric oxide, and the author has therefore carried out some 
preliminary experiments with the corona discharge, this method 
enabling the ionic streams to be partly controlled. E. G. 


Flames Containing Nitric Oxide. Atrrep Reis and O1ca 
WaLpBaver (Zeitsch. physikal. Chem., 1913, 85, 62—98).—Steadily 
burning flames have been produced from a mixture of the gases 
methane, oxygen, and nitric oxide. These flames could be separated 
into their two cones, which burnt quietly even when the pro- 
portions of the gases were varied over wide limits. It is shown 
in the case of flames containing small percentages of nitric oxide, 
that the gases coming from the inner cone contain ammonia, 
acetylene, and hydrogen cyanide. An examination of the com- 
position of the gases between the two zones at different heights 
above the inner cone shows that the hydrogen cyanide decreases 
with increasing height, whilst the ammonia rises to a maximum 
and then falls, thus showing that the ammonia is formed from 
the hydrogen cyanide. In the case of mixtures containing a high 
percentage of nitric oxide, the inner cone shows the characteristic 
appearance of substances burning in nitrogen peroxide. The tem- 
perature, light emission, and velocity of explosion of this inner 
cone are investigated. It is shown that in the combustion in this 
inner cone 90% of the nitrogen peroxide is transformed into nitric 
oxide, which then passes out of the inner cone unchanged ; about 
33%—25% of the methane also escapes from the inner cone unburnt. 
The hydrogen is almost completely oxidised, but the carbon 
monoxide is only oxidised to a very small extent. Measurable 
quantities of formaldehyde are to be found in the gases between 
the two zones. The gaseous mixture between the zones consists of 
about 40% of nitric oxide with combustible gases and water vapour. 
Analysis of the gases between the zones at various heights shows 
that the nitric oxide is slightly decomposed, but that the methane 
is unchanged: the concentration of hydrogen increases whilst that 
of the carbon monoxide falls. When the gases between the two 
zones contain sufficient oxygen, a new cone appears between the 
inner and outer cones; this is termed the middle cone, and in it 
the combustible gases are burnt at the expense of the nitric oxide. 

d.. ¥. 8. 


Explosion of Nitrogen Iodide Under the Influence of 
Acoustic Waves. Ernst Beckmann and Otto Faust (Ber., 1913, 
46, 3167—3168).—Champion and Pellet (this Journ., 1872, 874; 
1873, 31) claim to have exploded nitrogen iodide by means of 
acoustic waves. It is now shown that nitrogen iodide cannot be 


detonated even with a wide range of acoustic vibrations. 
E. F. A. 
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Ammonium Peroxides. Jonannes D’Ans and O. Weptic (Ber., 
1913, 46, 3075—3076. Compare Melikov and Pissarjevski, A., 
1898, ii, 161, 219, 292)—When dry ammonia is passed into a 
solution of pure hydrogen peroxide in absolute ether which is 
cooled to about —10°, crystals of ammonium hydroperoxide, 
NH,02H, separate, which, in the presence of a further quantity of 
ammonia, disappear with the formation of an oily layer. The 
latter solidifies with some difficulty at about —40°, and yields 
ammonium peroxide, (NH,),0,, which commences to decompose 
with evolution of gas at —10°, and has m. p. about —2° It 
readily loses ammonia, forming ammonium hydroperoxide if the 
temperature is not allowed to rise too high. 

Ammonium hydroperoxide has m. p. about +14° a al 
instead of — 20° as given by Melikov and Pissarjevski. H. 


Modifications of Phosphorus. Atrrep Stock and EnricH 
Sraum (Ber., 1913, 46, 3497—3513).—Hittorf’s phosphorus, prepared 
according to the method of Stock and Gomolka (A., 1910, ii, 30), 
does not conduct electricity, and there are no sufficient reasons 
for calling it “metallic phosphorus.” In the purification, the lead 
dioxide produced during electrolysis should be removed by 
levigation before the treatment with hydrochloric acid. Hittorf’s 
phosphorus is volatile at 280°, whereas only traces of red phosphorus 
volatilise at that temperature. 

In contradiction to Smits and Leeuw (A., 1911, ii, 263), it is 
found that the melting point of colourless phosphorus is not altered 
by heating it to 100°, followed by rapid cooling. 

Red phosphorus, formed by heating pure, colourless phosphorus 
at 300°, may be made to melt at temperatures varying from 
579° to 601°. The various phenomena observed indicate that the 
melting point is affected by displaceable equilibria which exist 
between different modifications of phosphorus; it is, for example, 
possible to maintain a dark modification in contact with a clear 
fusion for hours together at about 545°. 

In contradistinction to the statements of Arctowski (A., 1896, 
ii, 559), red phosphorus is not appreciably volatile at 100°, or even 
at 200°. The vapour from red phosphorus heated at 280—400° 
condenses partly as red phosphorus. MHittorf’s phosphorus at 
300—350° gives a vapour which condenses as colourless phosphorus, 
even when the vapour is subjected to intermediate heating at 
500°. Colourless phosphorus also gives a colourless distillate; it 
follows that the vapour of red phosphorus must contain molecules 
of the red modification, which is in accordance with the fact that 
under appropriate conditions red phosphorus can be sublimed in 
the crystalline form (Stock, Schrader, and Stamm, A., 1912, ii, 
639). 

Attempts were made to see if there was a relation between the 
dissociation of phosphorus vapour, and the amount of red phos- 
phorus formed when the vapour is quickly condensed, since it has 
previously been shown (Stock, Schrader, and Stamm, loc. cit.) that 
the polymerisation of P, to P, molecules is a slow process. The 
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vapour was heated in a tube at 900°, and then carried, by a stream 
of nitrogen, into a cold part of the tube, where it condensed partly 
as red and partly as colourless phosphorus. The latter could then 
be separated by distillation at 200—250°, and the relative amounts 
of the two forms determined by weighing. The results were not 
concordant, but nevertheless indicated that more red phosphorus is 
formed than corresponds with the dissociation into P,-molecules, 
that is, that the P,-molecules also take part in the formation of 
red phosphorus, possibly in accordance with the equation: 
tP,+yP.=P(oe44y)- That P,-molecules take part in the formation 
of red phosphorus cannot be doubted, since phosphorus vapour 
heated at 1200° under 5 mm. pressure gives a deposit of red 
phosphorus which does not contain more than 1% of colourless 
phosphorus. 

The proportion of red phosphorus formed from phosphorus 
vapour at 300° was determined. Colourless phosphorus was distilled 
into narrow, short tubes, in such quantity that it was completely 
vaporised at the temperature of the experiment. On prolonged 
heating red phosphorus deposited on the walls of the tube, even 
if the tubes had been heated previously to 1000°, in order to 
destroy all nuclei of red phosphorus. The results were affected by 
the fact that the surface of the tubes had a catalytic effect on the 
formation of red phosphorus, but comparative experiments showed 
that the quantity of red phosphorus formed diminishes as the 
pressure decreases ; below pressures of about half-an-atmosphere, no 
red phosphorus is produced. 

When the tubes contained so much colourless phosphorus that 
it did not all vaporise at 300°, the liquid remaining rapidly 
changed into loose, red phosphorus, which then became more 
compact, by reason of red phosphorus depositing from the vapour 
into the pores. This explains the “cementation” of phosphorus 
first observed by Lemoine in 1871. 

The authors discuss the above and other results from the point 
of view that the following two equilibria exist: P,="2P, and 
rPo+yP, = P(oe+4y), assuming, in accordance with the experimental 
evidence, that the polymerisation of P, to P,molecules takes place 
- relatively slowly, whilst the formation of red phosphorus [P(o2+.4y)] 
takes place rapidly. 2 & ®. 


Vaporisation of Phosphorus in Oxygen and Other Gases. 
Mreczystaw CENTNERSZWER (Zeitsch. physikal. Chem., 1913, 85, 
99—112).—It is shown that phosphorus volatilises in pure oxygen 
without oxidation in just the same way as it does in other gases, 
and thus obeys Dalton’s law of partial pressures. The vapour 
pressure of phosphorus in oxygen, hydrogen, carbon dioxide, and 
coal-gas has been determined at low temperatures. The method 
consists in leading the dry pure gases in measured quantities slowly 
over three porcelain boats containing sticks of specially purified 
phosphorus. Similar experiments were made in air, in which a 
little iodobenzene vapour was contained. The following values 
were obtained: oxygen at 20°, y=0°0251 mm. mercury; hydrogen 
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at 20°, p=0°0253 mm.; 25°, p=0°0426 mm.; 30°, p=0°0724 mm.; 
35°, p=0°0889 mm.; 40°, p=0°1221 mm.; carbon dioxide at 20°, 
p=0°0312 mm.; coal gas at 20°, p=0°0242; and in air at 20°, 
p=0°0253. It is shown that the presence of those gases and 
vapours which prevent the oxidation of phosphorus have no effect 
on its vaporisation. Qualitative experiments are carried out with 
a large number of organic vapours to investigate the cause of their 
negative catalytic action on the oxidation of phosphorus. It is 
shown that the iodine substitution products are particularly active 
in this respect; the action is attributed to the presence of free 
iodine, for it is shown that iodine itself has the same action. Two 
substances, nitrobenzene and diphenylamine, work positively in 
catalysing the oxidation of phosphorus. If a drop of these sub- 
stances is brought in contact with phosphorus in air, the glow 
is strengthened, and almost immediately the phosphorus bursts 
into flame. J. F. 8. 


Oxidation of Arsenious and Antimonious Oxides. Percy 
Epcerton (J. Amer. Chem. Soc., 1913, 35, 1769—1770).—In contra- 
distinction to Tingle (A., 1911, ii, 1086), the author finds that 
arsenious and antimonious oxides do not undergo oxidation when 
aqueous-alcoholic solutions are boiled for some time.  T. S. P. 


Boron Hydrides. III. Solid Boron Hydrides ; the Hydride 
B,H,. A.rrep Stock, Kurt Frieperici, and Orro Parizss (Ber., 
1913, 46, 3353—3365).—It has already been shown (Stock and 
Friederici, this vol., ii, 699) that the boron hydride, B,Hyp, is 
readily decomposed at 100°, with the formation of the hydride, 
B,H,. This decomposition also takes place, but not so readily, 
under the action of ultra-violet light. 

In addition to the properties of the hydride, B,H,, which have 
already been given (Joc. cit.), other properties are mentioned in this 
paper. Among these may be noted: m. p. —169°; in the presence 
of air it gives solid boron compounds containing oxygen; it reacts 
with bromine (in carbon disulphide solution), but not with dry 
hydrogen chloride; with water it reacts so much more slowly than 
the hydride, B,H,), that a mixture of the two gases may be 
analysed by treatment with. water. 

When the hydride, B,H,, is heated for four to five hours at 
100°, or the hydride, B,H,, for forty-eight hours at 115—120°, a 
volatile solid Aydride, B,j,H,,, is formed, together with a non- 
volatile, colourless, solid hydride, and a non-volatile, yellow hydride. 

The hydride, B,)H,,, is a colourless substance, with a penetrating, 
peculiar odour, which is not similar to that of the gaseous hydrides. 
It sublimes in a vacuum, giving centimetre-long needles, or else 
compact crystals, m. p. 99°5°, D 0°94. Decomposition of the fusion 
commences at 200°, and at higher temperatures yellow products 
are formed. The vapours can be heated at 400° for a short time 
without appreciable decomposition, but at 600—700° decomposition 
into boron and hydrogen takes place. No decomposition of the 
solid substance takes place on exposure to the air, although the 
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vapours slowly react, giving the odour of B,H,). It is not attacked 
by water, even by boiling water, but dissolves in sodium hydroxide, 
giving an intense yellow solution. When kept for several days at 
room temperature, in the absence of air, some decomposition takes 
place. 

The two non-volatile solid hydrides mentioned above can be 
separated from each other by the fact that the colourless hydride 
is soluble in carbon disulphide, the yellow hydride being insoluble. 
The former probably contains 12 atoms of boron to the molecule; 
it is stable towards water, and dissolves in sodium hydroxide to a 
yellow solution. On heating at 150° it gives the yellow hydride, 
which is soluble, with decomposition, in water, and probably has 
the atomic ratio 5B: 4H. 

In the course of the investigation, other boron hydrides have 


been detected, but they have not yet been sufficiently investigated. 
T. 8. P. 


The Hydrothermal Formation of Silicates. Paut Nice. 
and GrorcEe W. Morey (Zeitsch. anorg. Chem., 1913, 83, 369—416),— 
A review of previous work on the hydrothermal formation of 
silicates, including theoretical discussions of the equilibrium in 
aqueous solutions above 300°. Definite quantitative data are very 
scanty. <A bibliography, including the principal data from each 
memoir cited, is included, together with a tabular index according 
to mineral names. C. H. D. 


The Reaction between Sulphur and Potassium Hydroxide 
in Aqueous Solution. Herman V. Tartar (J. Amer. Chem. Soc., 
1913, 85, 1741—1747).—The primary reaction of sulphur with 
potassium hydroxide in hot aqueous solutions takes place in 
accordance with the equation: 6KOH + 8S=2K,8, + K,8,0, + 3H,0. 
When sulphur is used in excess, a secondary reaction occurs, in 
which it combines with the trisulphide to form the pentasulphide. 
Potassium tetrasulphide is perhaps formed as an intermediate 
product. Variation in temperature (below 100°) and concentration 
does not alter the nature of the reaction. 

In the analysis of the various solutions, the potassium in the 
form of thiosulphate, and the sulphur present as polysulphide, as 
thiosulphate, as sulphite, ard as sulphate were estimated according 
to the methods given by Haywood (A., 1905, ii, 312). The 
estimation of potassium present as polysulphide was carried out 
by precipitation with a standard ammoniacal solution of zinc 
chloride, when zinc polysulphide is precipitated (compare Tartar, 
J. Ind. Eng. Chem., 1910, 2, 271). a. 2. 


A Family of Metallic Phosphides Derived from Hydrogen 
Phosphide, P,H;. Roserxt Bossuet and Louis Hackspitt (Compt. 
rend, 1913, 15'7, 720—721. Compare A., 1912, ii, 252).—Rubidinm 
phosphide dissolves in liquid ammonia to a yellow limpid solution, 
which on evaporation at — 18° deposits transparent, yellow crystals 
having the constitution Rb,P;,5NH;, and efflorescing with loss 


oo TF — “+ Oo =e rm 8 


INORGANIC CHEMISTRY. u. 1055 


of their ammonia at the ordinary temperature. This alkaline 
phosphide in solution in liquid ammonia reacts with solutions of 
nitrates of barium, strontium, calcium, silver, copper, and lead in 
the same solvent, giving amorphous precipitates, yellow in the 
case of the alkaline earth metals, brown for silver, and black for 
the others. The precipitates only deposit slowly, and are very 
readily oxidised in the air. The authors succeeded in isolating and 
analysing the lead phosphide, finding it to have the constitution 
PbP;, thus giving indication of a series of such phosphides of 
bivalent metals having the constitution MP;. When heated in a 
vacuum at 400°, lead phosphide loses its phosphorus, leaving 
metallic lead. The phosphide burns spontaneously in air, is 
attacked slowly by water, with dilute sulphuric and hydrochloric 
acids gives solid hydrogen phosphide and the salts of lead, and 
with dilute nitric acid it yields lead nitrate and phosphoric acid. 
W. G. 


Hydraulic Lime Containing Magnesia. I. Thermal 
Decomposition of Normal Dolomite. O. KaLiauner (Chem. Zeit., 
1913, 37, 1317).—Dolomite is sensibly decomposed at about 500°. 
The velocity of decomposition increases slowly at first, more 
rapidly above 650°, and reaches its first maximum at 710—730°. 
Above this temperature, it again increases slowly up to 870°, then 
more rapidly, and attains a second maximum between 900° and 
915°. The presence of free lime was first observed in the aqueous 
extract of the product which had been heated at 875° during 
fifteen minutes. The conclusion is drawn that the double salt is 
decomposed into its components to an appreciable extent at 500°, 
and that the process attains its maximum velocity at 710—730°, 
whilst, further, the liberated magnesium carbonate immediately 
breaks down into magnesium oxide and carbon dioxide. The 
residual calcium carbonate begins to decompose at 875°, and this 
process reaches its maximum velocity at 900—915°. H. W. 


Atomic Weight of Barium. Wittiam (icusner pe Coninck 
(Rev. gen. Chim. pure appl., 1913, 16, 245).—Pure barium carbonate 
was prepared by the action of sodium carbonate on barium chloride, 
when analysis indicated a purity of 99°998%; this was decomposed 
by nitric acid, and the evolved carbon dioxide weighed. From 
these results the molecular weight of BaCO,;=197°36, of BaO= 
153°36, and the atomic weight of Ba=137°36. F. M. G. M. 


The Optical Orientation of Some Cast Metals. Kurp ENDELL 
and H. Hanemann (Zeitsch. anorg. Chem., 1913, 83, 267—274).— 
Some cast metals have been examined by reflecting polarised light 
from their polished surface and passing it through a quartz plate 
and analyser. Anisotropy of the reflecting metal is easily detected 
in this way. In another modification of the method, ordinary 
light is used, which is examined after reflexion by means of a 
Savart plate, which shows interference bands when the metal is 
anisotropic. 
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The metals are fused in small porcelain crucibles and cooled in 
air. Sections are then cut at several angles and polished, but not 
etched. 

Zine and antimony crystallise, like ice, in similarly orientated 
crystals, perpendicular to the cooling surface. Stirring during 
cooling gives an aggregate of irregular orientation, and this result 
only is obtained with bismuth and tin. When an anisotropic 
metal is present, together with a eutectic, the primary crystals are 
in some cases similarly orientated, and in other cases not so. 

Cementite in steel is anisotropic, as are sulphide enclosures, and 
also iron phosphide and silicide, and 80% ferromanganese. Silicate 
slag enclosures are isotropic. Anisotropy has not been detected 
in cold worked steel. C. H. D. 


The Binary Syetems Zinc-Tin, Zinc-Cadmium, and Tin- 
Cadmium, and the Ternary System Zinc-Tin-—Cadmium. 
RicuaRp Lorenz and D. PLumsBrinGe (Zettsch. anorg. Chem., 1913, 
83, 228—242).—The three binary systems are of a simple type, 
and the freezing-point curves are in good agreement with previous 
determinations. The eutectic point Sn—-Zn is found at 13:5 
atomic % Zn and 199°, of Cd—Zn at 27 atomic % Zn and 264°, and 
of Sn—Cd at 29 atomic % Cd and 177°. Solid solutions are formed 
in the last series up to 2 atomic % Cd. The first series is free 
from solid solutions, and the second only contains them to a very 
limited extent. 

The ternary system is of a very simple type, with three freezing- 


point surfaces, of which that which corresponds with the crys- 
tallisation of zinc is much the largest. The ternary eutectic 
contains 70°83 atomic % of tin, 25°41% of cadmium, and 3°70% of 
zinc, and freezes at 164°. 

Microscopical examination confirms the thermal results. 


C. H. D. 


Arsenides of Cadmium. Sercer F. Suemrscnusuni (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1137—1155).—The author has made a 
systematic investigation, by means of the melting-point method and 
of the microstructure, of the system cadmium-—arsenic. The alloys 
were prepared by fusing cadmium beneath a layer of mixed lithium 
and potassium chlorides and gradually adding coarsely ground 
arsenic; by this means volatilisation of the arsenic is minimised, 
and mixtures with large proportions of arsenic can be obtained. 

The results obtained indicate the existence of the two compounds 
Cd,;As, and CdAs,, and are confirmed by the curves of specific 
gravity and atomic volume, each of these consisting of three 
rectilinear branches meeting at points corresponding with the above 
two compounds. Both compounds are formed with increase of 
volume, and have the specific gravities 6°25 and 5°86 respectively, 
whilst those calculated according to the law of mixtures are 7°47 
and 6°69. The relatives values of the hardness of the compounds 
and their constituents are: cadmium, 2; Cd,As,, less than 3°5; 
arsenic, 3°5; CdAs,, 3°5—4. 
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From the configuration of its crystals in conjunction with its 
composition, the compound CdAs, may be regarded as probably 
belonging to the pyrites type. 7. 2 


The Scientific Foundations of Furnace (Roasting) Oper- 
ations. Rupoir Scuenck (Zettsch. angew. Chem., 1913, 26, 646—652). 
—A lecture delivered before the Verein deutscher Chemiker at 
Bresiau in September, 1913, dealing with the results hitherto 
obtained in the roasting of lead and copper sulphide ores. 

2. & ®. 


Decomposition of Sparingly Soluble Lead Salts. Friepricu 
AverpacH and Hans Pick (Zeitsch. lektrochem., 1913, 19, 
827—-830).—The conditions of stability of basic lead carbonate in 
the presence of sodium carbonate, sodium hydrogen carbonate, and 
sodium sulphate have been worked out at 18° and 37°. The results 
are plotted on spatial diagrams, in which it is shown that a double 
salt of basic lead carbonate and sodium carbonate of the formula 
3PbCO;,Pb(OH),,Na,CO, is formed as a greyish-yellow powder 
when the concentration of sodium carbonate slightly exceeds 0°11. 
This compound is decomposed by water into white basic lead 
carbonate and sodium carbonate. Similar investigations were made 
with lead chromate and its basic salts; it is shown that a similar 
spatial diagram can be drawn to represent the regions of existence 
of lead chromate and its basic salts. The diagram for lead chromate 
differs from that of lead carbonate, inasmuch that in the latter case 


there is only a small region in which the normal lead carbonate is 
stable, whilst in the former case the stability region of lead 
chromate is very wide. J. F.S. 


Change of Properties in the Polymorphic Transformations of 
Thallium, Tin, Zinc, and Nickel. (Max Werner (Zeitsch. anorg. 
Chem., 1913, 83, 275—321).—The transformation curve of thallium 
has been determined up to 3000 kg. per cm.?, and within this 
range the temperature of transformation is lowered by pressure 
in an almost linear manner, the lowering being 6° for an increase 
of 3000 kg. per cm.2 The volume change is 0°000044 c.c. per 
gram, from which the value 0°26+0°07 cal. per gram is calculated 
for the heat of transformation, whilst Tammann’s method gives 
02 cal. The electrical conductivity of thallium wire prepared by 
extrusion undergoes a sudden change at the transformation tem- 
perature. The recrystallisation of the metal hardened by extrusion 
takes place above the transformation temperature. The two 
modifications have different temperature-coefficients of conductivity. 
There is a slight discontinuity in the thermoelectric force against 
copper at 226°. 

A transformation of tin has been detected at 168° under 100 kg. 
percm.2, This corresponds with the values obtained under different 
pressures by other workers, but the transformation is often sup- 
pressed. A p-7' diagram is constructed from the existing data. 
The heat of transformation of tetragonal into rhombic tin is 


71 


ii, 1058 ABSTRACTS OF CHEMICAL PAPERS. 


0°02 cal. per gram, and the volume change 0°00017 c.c. per gram. 
The electrical resistance undergoes a change at 161°, but the 
thermal effect is too smal] to be detected with the apparatus used. 
The thermoelectric force of a tin—nickel couple shows a break at 
the same temperature. 

A thermal effect in zinc has been detected at 304°, but not at 
170°. The same result is obtained by an examination of the 
electrical resistance, and of the thermoelectric force measured against 
iron or platinum. A determination of the upper limit of elasticity 
also fails to show any discontinuity of the properties of zinc at 170°. 

The heat of transformation of nickel at 352° is determined from 
the cooling curves to be 0°013 cal. per gram. The electrical 
resistance and the thermoelectric force measured against copper 
indicate a break at 355—365°. This is also the temperature of 
the magnetic change. A volume change does not occur, and the 
transformation temperature is the same for hard and soft wires. 

The bearing of these results on the explanation of the re- 
crystailisation of hardened metals is discussed. C. H. D. 


Rapid Refining of Copper with a Rotating Cathode, 
CuarLes W. Bennett and C. O. Brown (J. Physical Chem., 1913, 17, 
685—694).—An apparatus is described by which the electrolytic 
refining of copper can be demonstrated to students. The apparatus 
works at 65 amperes per sq. dem. of cathode surface, and by 
its means 100 grams of copper can be deposited in an_ hour. 
Experiments are described in which the usual impurities of copper 
are separated from artificially prepared anodes. Working scale 
drawings are given of the apparatus. The rotating cathode makes 
about 5000 revolutions per minute, and is made of aluminium. 


J. F. 8S. 


Apparatus for the Purification of Mercury by Distillation in 
a Vacuum. Bertram Lampert (Chem. News, 1913, 108, 224—225). 
—The apparatus described by the author does not differ in prin- 
ciple from the ordinary apparatus, which makes use of the baro- 
metric method for maintaining a vacuum. x. &. P. 


Theory of the Preparation of Aluminium. Ricuarp Lorenz, 
Asmus JaBs and W. Eiret (Zeiisch. anorg. Chem., 1913, 83, 328).— 
A correction. The eutectic proportions given (this vol., ii, 963) 
contain a numerical error. They should be 13°6% of aluminium 
fluoride and 86°4% sodium fluoride, in good agreement with the 
values found by Fedotéev and Iljinsky (this vol., ii, 324). 

C. H. D. 


Action of Three % Hydrogen Peroxide Solution on 
Aluminium. Droste (Chem. Zeit., 1913, 3'7, 1317).—The corrosion 
of an aluminium beaker, which had contained 3% hydrogen peroxide 
solution for a short period, has led the author to examine the 
action of the latter on a sample of aluminium containing Al 99°46%, 
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Fe 0°03%, Si 0°51%. The metal is rapidly dissolved with the 
exception of a few black specks, which consist of aluminium, to 
which silicon adheres. The white precipitate which is formed has, 
when air-dried, the composition Al,(OH),,2H,O. Soluble colloidal 
aluminium hydroxide does not appear to be formed. Aluminium 
vessels are thus unsuitable for liquids which contain or can form 
free oxygen or ozone. H. W. 


The Binary System Aluminium-Tin. Ruicuarp Lorenz and 
D. PiumpBrrper (Zeitsch. anorg. Chem., 1913, 83, 243—245).— 
Freezing-point determinations and microscopical examination con- 
firm the conclusions of Gwyer (A., 1906, ii, 544) that solid solutions 
are not formed in this system, and that the eutectic point is at 
98 atomic % Sn (compare Shepherd, A., 1904, ii, 486). C. H. D. 


The Presence of Gallium in Commercial Aluminium and its 
Separation. Cu. BouLancer and J. Barper (Compt. rend., 1913, 
157, 718—719).—The authors have proved the presence of gallium 
in several specimens of commercial aluminium by spectrographic 
methods, and in one case have isolated it in the form of its oxide, 
finding 0°017% of gallium in the commercial metal. Specimens of 
bauxite similarly examined were also found to contain aluminium. 


W. G. 


Alloys of Manganese and Cobalt. Kari Higce (Zeitsch. 
anorg. Chem., 1913, 83, 253—256).—Manganese and cobalt form a 
continuous series of solid solutions, the freezing-point curve passing 
through a flat minimum at about 30% of cobalt and 1150°. The 
crystals are not homogeneous, but become more nearly so after 
annealing in magnesia at 1000° for five hours. The magnetic 
transformation curve falls with increasing manganese, in almost 
linear fashion. C. H. D. 


Manganese Carbides, and Their Preparation by Heating the 
Metal in a Current of Methane. Siserriep Hivpert and J. 
Paunescu (Ber., 1913, 46, 3479—3486)—When finely ,owdered 
manganese is treated with methane, or with a mixture of methane 
and hydrogen, at 600—-900°, carbides are formed (compare Hilpert 
and Ornstein, this vol., ii, 604). In pure methane, carbides con- 
taining over 20% of carbon were obtained, and in mixtures of 
equal volumes of hydrogen and methane, carbides containing up 
to 15% of carbon. The limiting amounts of carbon taken up at 
the various temperatures do not, however, correspond with simple 
stoicheiometric proportions. 

When the carbides contain 8% or less of carbon, treatment with 
dilute acids gives nearly all the carbon as methane; very little 
ethylene and no acetylene is evolved. With more than 8% of 
carbon, fatty substances and spongy carbon are produced. The 
conclusion is therefore drawn that the carbides are not derivatives 
of simple hydrocarbons, as are the carbides of calcium and 
aluminium. 

71—2 
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The carbides are, to a great extent, ferromagnetic. Magnetic 
properties are evidenced with 1% C, and reach a maximum at 
about 4% C. Carbides containing more than 7% C are not ferro- 
magnetic. <. &. P. 


Structure and Properties of Alloys Prepared by Fusing 
Together Iron and Zinc Under Pressure. U. Raypr and Gustav 
TAMMANN (Zettsch. anorg. Chem., 1913, 83, 257—266).—The alloys of 
iron and zinc have hitherto been examined only as far as 24% of 
iron, richer alloys having too high a vapour pressure (von 
Vegesack, A., 1907, ii, 170). The entire series has now been 
investigated by using a closed furnace, in which a pressure of 
110—130 atmospheres could be obtained. The electric furnace is 
made up of carbon rods, 3 mm. diameter, connected by iron plates 
to form a conductor bent repeatedly on itself. This heater sur- 
rounds a magnesia cylinder, and requires 25—30 amperes to reach 
1500°. Compressed hydrogen is admitted to the bomb after the 
metals have been enclosed in a porcelain tube. The composition 
of the alloys is determined by analysis after fusion. The structure 
has been examined microscopically, but the freezing-point curve of 
the alloys rich in iron has not been determined. 

No compounds, other than those formed under atmospheric 
pressure, FeZn, and FeZng, have been recognised. The only other 
micrographic constituent is a solid solution of zine in iron, the 
saturation point of which appears to lie at about 80% of iron. 
The temperature of magnetic transformation falls with increasing 
zine content, and is then constant at 650° from 80 to 22% of iron. 
A hypothetical diagram is constructed in accordance with these 
facts. An alloy with 96% of iron is malleable when cold, although 
more brittle than iron, but the alloy with 80% is brittle and not 
malleable at the ordinary temperature. Cc. H. D. 


Precipitation of Iron by Light and Green Aquatic Plants. 
Hans Mouiscu (Zeitsch. Kryst. Min., 1913, 53, 92; from Siteuwngsber. 
Akad. Wiss. Wien, math.-naturw. Klasse, 1910, 109, 959—-983).—Ferric 
hydroxide is precipitated by the action of light on certain dilute 
solutions containing salts of iron; for example, iron ammonium 
citrate; whilst a solution of ferrous sulphate and ferrous hydrogen 
carbonate deposits ferric hydroxide on remaining even in the dark. 
Green aquatic plants under the influence of light also favour the 
deposition of iron from solution, since they extract alkalis and 
carbon dioxide and give off oxygen. L. J. S. 


Anhydrous Sulphates. VI. Cobaltous Sulphate with Lithium 
Sulphate, Sodium Sulphate, and Potassium Sulphate. GrnNnaro 
Caxcaeni and D. Marotta (Gazzetta, 1913, 43, ii, 3830—390. Compare 
A., 1912, ii, 761, 918, 1064)—Lithium sulphate and cobaltous 
sulphate do not form any compounds, but exhibit a restricted 
field of mixed crystals from about 100—83% Li,SO,; there is an 
eutectic corresponding with 595° and 63% Li,SQ,. 

Cobaltous sulphate and sodium sulphate form a compound, 
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CoSO,,3Na,SO,, which decomposes above 425°; at concentrations 
from 100% to 67% Na.SO,, mixed crystals are formed, and there 
is an eutectic corresponding with 575° and 50% of either component. 
Cobaltous sulphate and potassium sulphate yield a rather com- 
plicated thermal diagram. Two compounds are formed, both being 
already known. The compound, CoSO,,K,SO,, decomposes above 
560°. The compound, 2CoSO,,K,SO,, crystallises at 736°, and 
there is an eutectic at about 725° (about 31% K.SO,). At 535° 
there is an eutectic corresponding with 60% K,SO,. R. V. S. 


Ternary Alloys of Nickel, Copper, and Silver. Pierro pre 
Cesaris (Gazzetta, 1913, 43, ii, 365—379).—This paper records in 
tables, curves, and photomicrographs the results obtained by the 
application of the method of thermal analysis to this system. In 
some cases, experiments were also made with mixtures containing 
two only of the constituents, although the three binary systems 
involved have previously been investigated by other authors. 


R. V. S. 


The Nature of Auxiliary Valencies. V. The Influence 
of the Anion on the Stability of Complex Cations. Farrz 
Ernram (Ber, 1913, 46, 3103—3113. Compare this vol., ii, 496). 
—In the former paper the dissociation temperatures of the ammines 
of the sulphates of several bivalent metals were discussed. In the 
present instance the same function of the ammines of different 


salts of nickel has been studied. As a general rule it is found 
that the nickel salts of the stronger acids unite more firmly with 
ammonia than do the salts of weak acids. The following descend- 
ing order of stability is established: perchlorate, iodide, bromide, 
chlorate, nitrate, dithionate, chloride (hexammines), formate 
(tetrammine), sulphate (hexammine), thiosulphate (pentammine), 
tetrathionate (hexammine), nitrate (pentammine), hypophosphite 
(hexammine), acetate (? tetrammine), formate and thiocyanate 
(hexammines). 

In most cases the stability of the ammine is parallel to the 
stability of the corresponding ammonium salt; for example, the 
hexammine of nickel iodide and ammonium iodide decomposes at 
higher temperatures than the bromides or chlorides. The more 
stable ammines are also the least soluble in water. 

The following new compounds are described: Wickelherammine 
nitrate, Ni(NOs).,6NH3, prepared by the action of dry ammonia 
on anhydrous nickel nitrate; nickelhexammine chlorate, precipitated 
in blue, glistening crystals by ammonia gas from a very concen- 
trated solution of nickel chlorate; nickelpentammine thiosulphate, 
NiS,0;,5NH;,H,O, precipitated in blue leaflets by ammonia from 
concentrated solutions of nickel thiosulphate; loses water when 
heated in a stream of ammonia; nickelhexammine tetrathionate, 
precipitated as a white oil, which soon solidifies to small, pale 
violet needles when alcohol is added to a solution of nickel tetra- 
thionate and ammonia; stable when dry, decomposes when moist; 
nickelpentammine nitrite, a blue compound obtained by treating 
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the red tetrammine with dry ammonia; nickelhexammine hypo- 
phosphite, a reddish-violet salt, prepared by passing a slow stream 
of ammonia over anhydrous nickel hypophosphite; some particles 
remain unattacked, but with a stronger stream of gas the reaction 
is too vigorous; nickelhexammine formate, violet, prepared by 
treating nickel formate, dried at 140°, with ammonia, when the 
pale blue tetrammine is soon formed, whilst the final addition is 
very slow. J.C. W. 


Alloys of Molybdenum and Cobalt. U. Raypt and Gustav 
TamMANN (Zettsch. anorg. Chem, 1913, 83, 246—252).—Molybdenum 
(98°2%), prepared by the aluminothermic process from molybdenum 
trioxide, is alloyed with cobalt (98%), prepared by repeatedly 
re-melting cobalt cubes in a magnesia vessel with fragments of 
porcelain. This cobalt has m. p. 1480°. Alloys with up to 65% Mo 
may be prepared by heating at 1800° in magnesia tubes; further 
quantities of molybdenum are not completely dissolved at that 
temperature. The freezing-point curve shows a eutectic point at 
38% Mo and 1335°. Solid solutions are formed to 28% Mo. From 
the eutectic point the freezing-point curve rises, and has a break 
at 1484°, corresponding with the compound MoCo, which does not 
form solid solutions. There is no indication of any further com- 
pound. The compound is non-magnetic, but the solid solution 
rich in cobalt is magnetic, the temperature of the transformation, 
which is reversible, falling from 1143° for pure cobalt to about 
760° for the saturated solid solution. The crystals of the latter 
show marked coring under the microscope. The compound MoCo 
crystallises in long needles. The free molybdenum forms rounded 
crystallites. 

Alloys richer in molybdenum may be prepared by the alumino- 
thermic method, but then always contain aluminium. C. H. D. 


Colour Changes in Colloidal Gold. 8S. H. Lona (Proc. Univ. 
Durham Phil. Soc., 1913, 5, 113—118).—Colloidal gold solutions of a 
red, blue, and purple colour have been prepared by the use of a 
high frequency alternating arc (compare this vol., ii, 1033). The 
behaviour of these solutions in an electrical field was investigated. 
The red colloid moves towards the cathode, but if the field is 
allowed to act for some time, the colloid turns blue and moves 
towards the anode. The blue colloid migrates to the anode, and 
no further change occurs when the action of the field is prolonged 
for about two hours. The purple colloidal solutions show both 
these effects, and this indicates that these contain both the red and 
blue colloids. 

It is supposed that the red colloid consists of positively charged 
particles associated with hydroxyl ions, and the blue colloid of 
negatively charged particles surrounded by hydrogen ions. The 
fact that the red colloid is converted into the blue by the action 
of electrolytes or of an electric field indicates that the blue repre- 
sents the more stable modification. H. M. D. 
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Alloys of Palladium with Nickel. Fritz Hernricn (Zeitsch. 
anorg. Chem., 1913, 83, 322—327).—Palladium and nickel form a 
continuous series of solid solutions, the freezing-point curve having 
a flat minimum near 1208°. The curve is very asymmetrical, and 
there are indications of an unstable phase. The magnetic change 
curves fall with increasing percentages of palladium, slowly at first, 
rapidly beyond 40% Pd, and at about 80% Pd the temperatures 
of the change observed on heating and on cooling become identical. 
The alloys are homogeneous on etching. C. H. D. 


Mineralogical Chemistry. 


Iron Mines near Borossebes, Hungary. J. Bats (Zeitsch. 
Rryst. Min., 1913, 53, 65; from Bdnydsz. és Kohdszati Lapok, 1910, 
xliii Jahrg., 51, 144—156).—Iron ore soccur in Triassic dolomite in 
the Kodru Mountains, in comitat Arad. They consist of brown 
and red ironstone (limonite and hematite), and are associated with 
pyrolusite, manganite, and psilomelane. The iron ores contain 
25°18 —47°83% Fe with 3°71—29°12% Mn; and the manganese ores 
contain 42°34—47°82% Mn with 15°16—19°08% Fe. L. J. 8. 


Synthesis of Wulfenite. Emm Dirrner (Zeitsch. Kryst. Min., 
1913, 58, 158—170).—Wulfenite occurs as a mineral of secondary 
origin in the upper oxidised zone of veins of lead ore, and is 
frequently associated with cerussite, molybdic-ochre, limonite, and 
corroded galena. The red crystals from Arizona melt at 
1060—1070° without destruction of the colour (which is therefore 
not organic). Experiments were made to determine the action 
of various gases and solutions on the mineral. It is readily 
attacked by hydrogen sulphide in water, and by digestion with 
sodium carbonate solution. In the latter case the product consists 
of hexagonal scales of hydrocerussite, Pb(Pb:OH),(CO;),. This 
compound, after long digestion with a dilute alkaline solution 
of ammonium molybdate, gives small, tetragonal crystals of 
wulfenite, PhMoO,. The amorphous precipitate obtained by mixing 
solutions of lead chloride and ammonium molybdate becomes 
crystalline on heating, and has the composition 2Pb0,5MoOg. 

L. J. 8. 


Custerite, a New Contact-metamorphic Mineral. J. B. 
Umptepy, WALDEMAR I’. ScHALLER, and Esper 8S. Larsen (Amer. J. Sci., 
1913, [iv], 36, 385—394).—As finely granular masses resembling 
green marble in appearance, this mineral is found in the contact 
zone between marble and garnet-diopside-magnetite rock around 
large inclusions of limestone in granite-porphyry, near Mackay, in 
Custer Co., Idaho. Microscopical examination of thin sections 
points to monoclinic symmetry with basal and prismatic cleavages 
and lamellar twinning. Refractive indices: a=1°586, B=1°589, 


il. 1064 ABSTRACTS OF CHEMICAL PAPERS, 


y=1598; H=5—6, D=2°91. When gently heated, the material 
phosphoresces with a golden-yellow light. It fuses with difficulty 
to a white enamel, and is readily decomposed by acids, with the 


separation of gelatinous silica. Analysis gave: 
Total 


SiO,. CaO. H,0. F, MgO. Magnetite. (less O for F). 
32°17 55°11 5°30 8°12 1°19 1°00 99°47 


The formula is Ca,Si0,(OH,F),. No water is given off at 110°; 
and in water the mineral immediately gives a deep red colour with 
phenolphthalein, suggesting the presence of the group (CaOH). 
The formula is therefore written structurally as a metasilicate, 
Si0,(CaOH)(CaF). Allied minerals are zeophyllite (Ca,Si,H,F,O,,), 
cuspidine (Ca,Si,F,0,), and hillebrandite (Ca,Si0,(OH),). The 
relations of thess are discussed, and various structural formule are 


suggested. L. J. 8. 


Minerals from the Kinzig Valley, Baden. V. Dirrrenp 
(Zettsch. Kryst. Min., 1913, 53, 182—183).—Crystals of fluorite are 
described from Artenberg, near Steinach. Crystals of prehnite, 
pectolite, datolite, and apophyllite occur in drusy cavities in 
amphibolite at Haslach. The pectolite has the form of fine needles, 
with a radially-fibrous structure and a snow-white to pale greenish- 
white colour. Analysis gave: 


Si0,. Al,03. Cad. Na,O.  K,O. H,0. Total. 
52°71 2°52 33°95 9°53 0°18 1°92 100°81 


For a new hydrous vanadate of lead and zinc, previously 
described (V. Diirrfeld, Zeittsch. Kryst. Min., 1912, 51, 278) as 
occurring in orange-yellow to yellowish-brown, monoclinic needles 
on decomposed galena at Reichenbach, near Lahr, the name 
hiigelite is now proposed. L. J. S. 


Chemical Constitution of the Sodalite and Nephelite Groups. 
Sirvia HiwiEsranp (Zettsch. Kryst. Min. 1913, 53, 92; from 
Sitzungsber. Akad. Wiss. Wien, math.-naturw. Klasse, 1910, 109, 
775—806).—The silicic acid isolated by Tschermak’s method from 
the sodalite of Lake Baikal contains 37°96 and 37°24% H,0 
(H,SiO, requires 37°40%). The minerals of the sodalite group are 
therefore regarded as compounds of the orthosilicate, NagA1,8i,0}», 
with NaCl, Na,SO,, CaSO,, and probably Na.S,. 

The silicic acid isolated from the nephelite of Miass contained 
37°34 and 36°38% H,O, and from the elexolite of Mariapol 35°40%. 
The predominating constituent of these minerals is thus the ortho- 
silicate, Na,A1,Si,0,.; and mixed with this are the isomorphous 
potassium and calcium compounds, K;A1,Si,0,. and NaCaA1,8i,0jpo, 
together with a potassium compound richer in silica, KeAl, SiOx 

L. J. 8. 


The Rhyolite Kaolins of Hungary. _L. Petrik (Zeitsch. Kryst. 
Min., 1913, 53, 64—65; from Magyar Uveg- és Agyagujsdg, 1919, 
10, No. 5, 2—3, No. 6, 2—3, No. 8, 4—5).—The white china-clays 
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from various localities in Hungary have been derived from trachytic 
and rhyolitic rocks. Several analyses are given of the raw and 
washed material. These vary widely in composition, containing 
32°32—81'91% of the clay substance, 1°85—54°99% quartz sand, 
and 0—56°20% felspar sand. The clay substance approximates in 
some cases to the kaolinite formula H,A1,Si,O,, but in others there 
is a considerable excess of alumina and water, due to the presence 
of freely soluble aluminium hydroxide. L. J. 8. 


Garnets from the Volcanic Rocks and Bombs of the Lower 
Rhine District. Jonannes Unuie (Zeitsch. Kryst. Min., 1913, 53, 
203—208; from Verh. Nat. Ver. preuss. Rheinlande u. Westfalens, 
1910, 67, 307—403).—Garnets of several types were analysed in 
detail especially for the presence of rarer elements. 

I. Melanite as loose crystals in leucite-tuff from the Perlerkopf 
in the Laach district. To bring this analysis into agreement with 
the garnet formula, the figures are readjusted as TiO., 4°45; 
Ti,O3, 3°36; Fe,Og, 21°65; FeO, nil. 

II. Opaque, brown aplome in a bomb from Laach. 

III. Pale blood-red almandine in muscovite-schist from Dachs- 


busch, Laach. 
IV. Pale rose-red almandine in sillimanite-biotite rock from 


Laach. 

V. Almandine in a cordierite-garnet rock from Laach. 

VI. The red nucleus of the same with the black, slaggy shell 
removed as far as possible. 

VII. Almandine as grains enclosing fine needles of titanite; to 
agree with the garnet formula the iron is readjusted as Fe,Og, 1°69; 
FeO, 24°14. 

VIII. Wax-yellow grossularite, occurring as enclosures in basalt 
at Finkenberg, near Bonn. 

IX. Brownish-red hessonite from the same occurrence. 


II. III. IV. ¥. VI. Vil; Vite.  #a. 
36°64 87°55 37°18 40°25 41°50 39°73 40°73 38°68 

0°56 0°45 048 0°89 0°56 0°19 0°85 0°39 
11°01 20°86 20°91 21°21 21°86 20°23 19°72 18°42 
15°66 0°66 1°16 2°21 2°94 2°39 5°30 

009 — 0:01 _ trace trace n.d. trace ? 
— — 0°06 0°03 aie — 


009 — — — — 
1°16 26°77 3838°22 26°66 23°74 23°01 0°92 2°52 
trace — trace 0°01 0°05 — trace? 
trace? trace - = 
0°65 0°58 0°66 
6°94 2°54 0°79 
6°09 32°10 32°59 


1°99 5 4°89 
0°44 ‘ 1°23 
30°15 fi 1°60 
0°87 -- 
— 0°30 -— 
0°32 = 0°87 ; 0°18 ‘ 0: 
H,O (hygrose.) 0°19 0°32 ; 0°07 . 
99°85 100°15 100°60 100°98 100°73 100°79 101°01 100°14 
3°692 3°581 4°084 4°158 3°926 3°907 3°470 3°566 


To express the percentages of the several isomorphous molecules 


| | oO] | 
8 © 
D> AT 69 


0-23 } 1°18 0°40 


6 9-98 0°39 
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of the garnet group that enter into the composition, the following 
nomenclature is used. The lime- garnets are written as — 
CagVSisOjo, etc. ; al the remaining etinin as Fe=Fe, 
Mg= Mg,;Al,Si,0,., Mn= = Mn,A1,8i,045, Na= Na,(Al, Fe).O4p. 
The analyses correspond with: 
(RO + 
RO, : R,O, : R,O). 
I. (Fe)earel Al p-n( Ti)roor( Vg-g MGs) Mmy.4 00.0 sevens 3 31°08 : 2°82 
I. (Fe)grgl A2)goe( Woe g(Ce ory Mirg-5 hbo. gMGy.gNaog 2°97:1 :2°96 
III. Fes.oM gio. eas (47, Fe e)g: 4 > : : 3°02 
IV. Feng.gl1};.;MQ5.9( Al) g.7 03: 22°96 
Vi Fees+sMGao- ql yg Al, Fe, C1 )org vcecccsececeseesee cee 3-06:1 :2°59 
VIL. Pegg. gM gay. gM 11.5( Al, Fe, Cr) 9.4 veccssccscssccscesees 04: : 2°82 
VIII. (Al)yg.9f Fe)z.oM gro. Fea Wn,.3 3°13 :0°95:38 
EZ. Aly, oP e)5. 5 Hes. 5493. ,4 1¢ Uny. 5 ‘ ° H 3°03 


From these analyses it is seen that amongst the lime-garnets those 
richer in iron (lime-iron garnets) contain correspondingly less of the 
iron-alumina, magnesia-alumina, and manganese-alumina molecules. 


L. J. 8. 


The Garnet Group. Henprik E. Boeke (Zeitsch. Kryst. Min., 
1913, 58, 149—157. Compare preceding abstract).—The ratios of 
the various bases taken from 261 published analyses of garnets are 
plotted on diagrams. No. 1 includes garnets poor in lime; the per- 
centages of magnesia, ferrous oxide, and manganous oxide are 
increased to a total of 100, and are plotted on triangular co- 
ordinates with MgO, FeO, MnO 100% at each of the three corners. 
In No. 2, Fe,O,; and Al,O, are increased to total 100%, and are 
plotted as abscisse on rectangular co-ordinates, whilst the ordinates 
give CaO : (Mg0+FeO+Mn0O). The dots representing the several 
analyses fall into more or less well-defined areas on these diagrams, 
and from them the following conclusions are drawn. There is 
a continuous series of mixed crystals between Fe-Al-garnet 
(almandine) and Mg-Al-garnet (pyrope), and also between 
almandine and Mn-Al-garnet (spessartite); but between pyrope 
and spessartite there is a very wide gap. Between the lime-garnets 
and those just mentioned there is a break in the series from 20 to 
75% (Mg,Fe,Mn)O. Between Ca-Al-garnet (grossularite) and Ca-Fe- 
garnet (andradite) there is a continuous series. In _ pyrope, 
almandine, and spessartite, alumina can be replaced isomorphously 
by ferric oxide only up to the extent of 45%; and with increasing 


ferric iron there is correspondingly less calcium present. 
L. J. 8. 


ANALYTICAL CHEMISTRY. 


Analytical Chemistry. 


The Application of the Ionic Theory in Analytical Chemistry. 
O. Hack (Jahrb. K. K. Geol. Reichsanstalt, 1913, 62, 613—648).—A 
criticism of a statement by W. Ostwald (‘‘Die wissenschaftlichen 
Grundlagen der Analytischen Chemie”) on this subject. 

F. M. G. M. 


Burette with Automatic Setting of the Zero Point. P. Harxti 
(Zeitsch. anal. Chem., 1913, 52, 759—760).—An improved automatic 
burette, which can be affixed to any bottle filled with stock liquid, 
is described and figured. L. pE K. 


A New Still-head with Dropping Funnel. Orro Rammstept 
(Zeitsch. angew. Chem., 1913, 26, 640).—For estimations which involve 
the addition of a reagent immediately preceding or during a 
distillation, a device is described in which a graduated dropping 
funnel is fused to the stem of a still-head of the type commonly 
used for ammonia distillations. J.C. W. 


New Apparatus forthe Rapid Estimation of Water in Foods 
and Fodder. Artur Fornet (Chem. Zeit., 1913, 37, 1400).—The 
author has carried out a series of determinations of the water 
content of flour and bran (1) at 100°, (2) at 105°, (3) in a vacuum, 
and (4) at 125°. The results show considerable variation among 
themselves. After fourteen to sixteen hours, a further loss of 
water does not appear to occur, but, on continuing desiccation at 
125°, the products treated according to (1) and (2) were further 
dehydrated, the loss ultimately attaining the same value as in (3) 
or (4). The author is therefore led to the conclusion that the 
generally adopted methods of determining moisture in grain, bran, 
and flour yield too low results. The latter are, however, satis- 
factory if heating takes place during four hours at 105° in a 
stream of air. 

The author has further investigated the possibility of desiccation 
at a higher temperature; this is found to be complete in about 
ten minutes at 180°, and can be effected without decomposition of 
the substance provided that the duration of heating, determined 
for any class of substance by comparison of the loss obtained by 
this method with the analytically determined amount of moisture, 
is not exceeded. The necessary apparatus consists of a drying 
oven which can be rapidly heated to and easily maintained at 
160°, and a lever arrangement by which the substance can be 
weighed whilst hot, and which is so calibrated that the percentage 
of moisture can be read directly. 

The author replies to some criticisms by Parow (Chem. Zeit., 
1913, 87, 345), who, using the above method, found too low values 
for the percentage moisture in starch. The explanation is to be 
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found in the fact that the method yields only conventional results, 
and therefore, if standardised against starch at 105°, naturally 
yields results which are low when compared with the loss observed 
at 120° if the duration of heating is kept constant. H. W. 


The Estimation of Traces of Chlorides in Water. Maurice 
Lomparp (Bull. Soc. chim. 1913, [iv], 13, 1006—1011).—In 
estimating traces of chlorides in natural waters by titration with 
N/100-silver nitrate solution, using potassium chromate as an 
indicator, it is necessary to take certain precautions. A known 
volume of the water (150—200 c.c.) must be boiled until all the 
calcium hydrogen carbonate is decomposed, then it is allowed to 
cool, made up to the original volume, left to settle, decanted, and 
100 c.c. of the clear liquid titrated with the silver nitrate. The 
end-point is determined by colorimetric test against the end-point, 
made with 100 c.c. of a standard solution containing 5 mg. of 
sodium chloride per litre. Hydrogen sulphide in water is destroyed 
by boiling with a slight excess of nitric acid, which is finally 
removed by the addition of calcium carbonate. Ammonia can be 
similarly neutralised. W. G. 


Estimation of Periodate in Presence of Iodate and Iodide 
Erich MULLER and Gustav WEGELIN (Zeitsch. anal. Chem., 19 13, 52 
755—759).—To 20 c.c. of the solution (about V/10-strength) are 
added 20 c.c. of a saturated solution of borax containing 0°5 gram 
of free boric acid, 2 grams of potassium iodide are added, and the 
liberated iodine, which represents one-quarter of the periodate 
oxygen, is titrated with V/10-arsenious acid. Dilute sulphuric acid 
is now added until the liquid is acid to Congo-paper, and after 
again neutralising by means of a saturated solution of borax, the 
iodine liberated is again titrated. If in the first titration a c.c. 
of V/10-arsenic were used, and 6 c.c. in the second, 4a c.c. will 


represent the periodate, and a+ b—4a=b —3a the iodate oxygen. 
L. pe K. 


Estimation of Fluorine in Zinc Ores. Lropotp ScHNEIDER 
(Osterr. Zeitsch. Berg. Hiittenwesen, 1913, 16, 365—367).—The 
estimation of fluorine in minerals by distilling with concentrated 
sulphuric acid over quartz and weighing the orthosilicic acid 
(Si(OH),) subsequently separated by means of water (Bein, A., 
1888, 527) is considered unsatisfactory; and a method is now 
described in which the fluorine is precipitated and weighed as 
calcium fluoride in the presence of silica, and the latter afterwards 
removed by treatment with hydrofluoric acid. F. M. G. M. 


A Simple Method of Calibrating the Differential Blood-gas 
Apparatus. Pau. Horrmann (J. Physiol., 1913, 47, 272—274).— 
A simpler method than that of Barcroft is described, and gives 
equally good results. W. D. H. 


Determination of Alkali Sulphides. Doveras McCanprisu 
and Joun Artuur’ Witson (Collegium, 1913, 80—84).—A discussion 
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of the method advocated by Blockey and Mehd (A., 1912, ii, 600) 

for the estimation of sulphur in lime liquors, with a description of 

modifications which are considered to give more satisfactory results. 
F. M. G. M. 


Source of Error in Estimating Nitrogen in Urine by 
Kjeldahl’s Method. O. von SpinDLER (Chem. Zentr., 1913, ii, 1340 ; 
from Schweiz. Woch. Chem. Pharm., 1913, 51, 517—521).—Under 
ordinary conditions of feeding, urine almost always contains 
nitrates, and their presence affects the results in the estimation of 
the total nitrogen in the urine by Kjeldahi’s method. Loss of 
free nitrogen takes place, but is not proportional to the quantity 
of nitrate present. The loss may be diminished by taking care 
that not more than 0°01 gram of nitric acid is present in the 
quantity of urine used for the estimation, and that the volume of 
the digestion mixture is not too small at the commencement of the 
operation. W. P. &. 


Decomposition of Organic Substances by Kjeldahl’s Method 
and the Estimation of Nitrogen in Barley. Kurt Buneg (Pharm. 
Zentr.-h., 1913, 54, 1127—1128).—The following procedure is 
recommended, as it allows a relatively large quantity of the sample 
to be taken for the estimation. Ten grams of the unground barley 
grains are heated for thirty minutes with 60 c.c. of sulphuric acid, 
and about 1°5 grams of mercury in a round-bottom, 500 c.c. flask. 
To the dark-coloured solution are then added 25 grams of potassium 
sulphate, and the heating is continued until a clear solution is 
obtained; the solution is now cooled, diluted to 500 c.c. with 
water, and the ammonia is estimatec in an aliquot portion. 


¥. @. 


Ammonia Absorption Apparatus for Nitrogen HEstimations. 
Hersert Lickrett (Zeitsch. angew. Chem., 1913, 26, 688).—The 
absorption flask has a wide neck, and is fitted with a rubber stopper, 
through which pass (1) the tube from the condenser and (2) a tube 
with two glass bulbs; this tube may be adjusted, so that the end 
just dips below the surface of the standard acid in the flask. 

W. Hz. G. 


Detection of Nitric Acid (Nitrates) in Milk. R. Bartn (Zeitsch. 
Nahr. Genussm., 1913, 26, 339--341)—The formaldehyde-sul phuric 
acid test is recommended. Ten c.c. of the milk are mixed with 
5 drops of dilute formaldehyde solution (10 drops of 40% form- 
aldehyde in 250 c.c. of water), and the mixture is poured on the 
surface of 5 c.c. of sulphuric acid, D 1°71, contained in a test-tube. 
A blue ring appears at the junction of the two liquids when the 
milk contains not less than 0°5 mg. of nitric acid per litre. Care 
must be taken to see that the sulphuric acid, water, etc., used in 
the test are free from nitric acid. W. FP. &. 


Estimation of Phosphorus in Fertilisers and Fodders. 
C. Dusserre and P. Cnavan (Chem. Zentr., 1913, ii, 1333—1334; 
from Mitt. Lebensmittelunters. Hyg., 1913, 4, 261—267).—Molinari’s 
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modification of Pemberton’s method, in which Petermann’s solution 
is added to the phosphate solution, yields trustworthy results in 
the case of superphosphates, but the results are too low with 
Thomas slag and bone-meal when sulphuric acid solutions of these 
substances are used for the estimation. This error may be avoided 
by adding ammonium sulphate to the molybdic acid reagent in 
place of the usual ammonium nitrate. The molybdic acid reagent 
is prepared by adding a solution of 25 grams of ammonium sulphate 
in 400 c.c. of nitric acid, D 1°12, to 75 grams of ammonium 
molybdate dissolved in 500 c.c. of water, and diluting the mixture 
to 1 litre. Results of analyses are given showing the distribution 
of phosphorus in hay (as lecithin, inorganic, and nuclein com- 
pounds). The lecithin-phosphoric acid was estimated by extracting 
the hay repeatedly with boiling alcohol, then with ether, evaporating 
the solutions, and oxidising the residues with a mixture of sulphuric 
and nitric acids. The hay was next extracted with cold 1% hydro- 
chloric acid to obtain the inorganic phosphates in solution, and 
the nuclein-phosphoric acid was estimated by digesting the hay 
subsequently with sulphuric and nitric acids; in all these 
estimations, the phosphoric was, finally, precipitated with molybdic 
acid reagent. W. P.S. 


Source of Error in the Precipitation of Ammonium 
Magnesium Phosphate in the Presence of Ammonium 
Citrate. ALFREDO QuaRrTAROLI (Chem. Zentr., 1913, ii, 539; from 
Staz. eperim. agrar, ital., 1913, 46, 322—328),—Results of experi- 


ments are given in tabular form showing that the amount of phos- 
phoric anhydride, precipitated as ammonium magnesium phosphate 
in the presence of ammonium citrate, diminishes rapidly as the 
quantities of ferric and aluminium compounds in the solution 
increase. WwW. F. &. 


Reactions of Boric Acid and Methyl Alcohol. Ernst 
Preszcozek (Pharm. Zeit., 1913, 58, 850—851).—A mixture of borax 
and methyl alcohol yields a green-coloured flame when ignited, and 
the addition of sulphuric acid is unnecessary. Since ethyl alcohol, 
acetaldehyde, and acetone do not yield a green flame when burnt 
in the presence of borax unless a mineral acid is also present, the 
test may be used, conversely, for the detection of methyl alcohol 
in ethyl alcohol. The presence of 5% of methyl alcohol may be 
detected by this means. W. P. &. 


Titration of Boric Acid. Epmunp B. R. Pripeaux (Zettsch. 
anorg. Chem., 1913, 83, 362—368).—A comparison of the behaviour 
of various indicators with the neutralisation curve of boric acid 
suggests the possibility of titrating boric acid without the addition 
of glycerol or mannitol. The neutralisation curve has been deter- 
mined from the results of Schmidt and Finger (A., 1908, ii, 802) 
and Sérensen (A., 1909, i, 861; 1910, i, 147). The best indicator 
is tropaeolin-O (sodium p-benzeneazoresorcinolsulphonate), using 
0°5 c.c. of a 0°04% solution for a total volume of about 68 c.c. The 
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accuracy of the titration in concentrated and dilute solutions, and 
also with the addition of sodium chloride, is in agreement with 
that calculated theoretically. The method may be used with an 
accuracy of +1%. CS EE & 


Absorbing Apparatus for the Estimation of Carbon in 
Organic Analyses. Henri Vicreux (Bull. Soc. chim., 1913, [iv], 
18, 955—958).—The gas produced in the combustion passes through 
a straight tube to the bottom of the first washer, where it passes 
into an outer tube, the inner surface of which is spirally furrowed. 
The gas passes along the furrow, and escapes by a minute hole 
at the top leading into the second washer, which is of the usual 
pear-shaped bubble-counter pattern. The progress of the com- 
bustion can be watched easily by comparing the sizes of the bubbles 
of gas in the two washers. A modified form of the apparatus is 
also made for the estimation of iodine or chlorine, or of oxidising 
agents liberating chlorine by the action of hydrochloric acid. 
Figures are provided in the original. T. A. H. 


Tube for the Absorption of Water in Elementary Analysis. 
JeAN Nivikre (Bull. Soc. chim., 1913, [iv], 13, 958—959).—The 
apparatus which is figured in the original consists of a tube closed 
at the bottom and having a constriction about one-quarter of its 
length from the bottom, and two narrow side-arms near the top. 
The side-arm used as an inlet is prolonged inside to the bottom 
of the tube. The latter is filled nearly to the constriction with 


sulphuric acid, and above that with pumice stone previously soaked 
in sulphuric acid. T. A. H. 


Apparatus for the Extraction of Carbon Monoxide from 
Blood. Maurice Nictovx (Bull. Soc. chim., 1913, [iv], 13, 
947—952).—The apparatus consists essentially of a long-necked 
flask, the neck of which is jacketed to carry a current of cold water. 
The mouth of the flask is closed by a hollow ground glass stopper 
carrying a T-piece of special form, the two outer limbs of which 
are provided with stoppers, and terminate in funnels of special 
form, by means of which the flask can be (a) exhausted, and 
(6) supplied with the blood under examination. The blood is run 
into dilute phosphoric acid in the flask, and the gas liberated can, 

y appropriate manipulation, be collected and withdrawn for 
examination. The apparatus is figured in the original, and results 
obtained by its use are quoted. Tt. A. 


Application of the lHlectrical Conductivity to the 
Investigation of Natural Waters. Antony G. DoroscHEvskt 
and 8. V. DvorsHantsonik I(J. Russ. Phys. Chem. Soc., 1913, 45, 
1489—1528).—The authors have investigated the relation of the 
electrical conductivity to the amount of dry residue in the case 
of a number of salt solutions and of natural waters. With salt 
solutions, especially those of calcium and, to a greater extent, 
magnesium salts, drying of the residue for two hours at 110° gives 
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results very considerably in excess of the true values, owing. to 
the retention of water of crystallisation. When, however, the 
water is evaporated, together with a definite proportion of standard 
sodium carbonate solution sufficient to convert the calcium and 
magnesium salts into carbonates, the corrected experimental results 
never exceed the actual values by more than 1—2%; at the same 
time, almost identical results are then obtained at 110° and 103°. 
With artificial mixed salt solutions resembling natural waters in 
composition, similar results are obtained, drying at 103° in pre- 
sence of excess of sodium carbonate giving numbers 0°51—2°19% 
in excess, whilst at 110° the divergence varies from 0°29% to 1°69%; 
in general, the difference between the values obtained at 103° 
and at 110° does not exceed 0°5%, and the use of the lower tem- 
perature is recommended, since decomposition of the organic matter 
and of certain of the inorganic salts present is thereby restricted. 

Investigation has also been made, with solutions containing a 
single salt and with others resembling natural waters in com- 
position, of the variation with the concentration of the magnitude 
of the coefficient C=M/x.10°, where M represents the number of 
milligrams of salt present per litre, and x the specific conductivity 
in reciprocal ohms at 18°. With sodium and potassium salts and 
with calcium chloride, C increases gradually with the concentration, 
but with calcium and magnesium sulphates the increase is decidedly 
more rapid, so that the selection of a mean value of C is possible 
only within very narrow limits of concentration. Since the great 
majority of natural waters contain 0°2—0°3 gram of solids per 
litre, all waters should be diluted to this concentration with pure, 
distilled water before their conductivities are measured. For a 
number of mixed salt solutions of such concentrations and having 
compositions such as are met with in natural waters, the mean 
value of C is found to be 0°668. The formula for calculating the 
amount of dry residue from the conductivity then assumes the 
form: M=x,.10°.2z.C, where M represents the residue in milli- 
grams per litre obtained by evaporating with sodium carbonate 
and drying at 103°, z is the extent to which the water is diluted, 
and xz is the conductivity at a dilution corresponding with 
—0°003—0°004 gram-equivalent per litre, for which x,,. 10° has the 

value 300—400 at 18°. 

With natural waters of different types, the value of C varies 
very considerably, more particularly with the permanent hardness 
(magnesium and calcium sulphates) and with the chlorine; the 
authors recommend that, in calculating the dry residue of a water 
from its conductivity, the value of C taken should be as follows: 
For a soft water with a high chlorine-content (more than 50 mg. 
per litre), 0°670; for a hard water containing little chlorme 
(less than 20), 0°725; and for all other waters, 0°695. In all cases 
air should be bubbled through the water for an hour prior to the 
measurement of the conductivity. 

Frequent measurements of the conductivity were made during 
the seven months, October—April, for an artesian well water and 
for the Moscow water-supply, which is of river origin. With the 
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former, the value of k,g.10® varied only from 602°0 to 609°3, whilst 
with the river water the conductivity showed a decided fall in 
October, as a result of heavy rainfall, and an enormous fall in 
March, owing to the introduction of large volumes of ice- and 
snow-water into the river; in this case the limiting values of 
ki3- 10® were 124°5 and 450°8. It is evident that systematic 
measurement of the conductivity furnishes a valuable means of 
controlling the composition of a water-supply. 

The results of preliminary experiments indicate that conductivity 
measurements may also serve for the estimation of the permanent 
and temporary hardness of a water. The hardness, in German 
degrees, is expressed by the following empirical formula : 

H = Hyz+ Hyp =(kyt,)/Art y{(Kn +k. — &, — Ky)/A, + 1}, 
where H, and Hy represent respectively the temporary and _ per- 
manent hardness, x, the conductivity of the original water, kx, 
that after boiling for an hour, x, that of a solution of sodium 
carbonate containing 0°01 gram-equivalent per litre, xy that of 
the water after treatment with sodium carbonate, x, the corre- 
sponding correction for change of concentration, y the extent to 
which the water is diluted before its conductivity is measured, 
and A, and A, the magnitudes of the conductivity corresponding 
with 1 degree of temporary and permanent hardness respectively. 
The value of A, for river water is 25, and for artesian well water, 
22, whilst the value of A, varies with (x, +K-—p) from 23 to 25. 
Application of this method to various river and well waters gives 


results in moderately good agreement with those obtained directly. 
re 
+¥ . . 


Hydrolytic Reactions which Take Place During the 
Estimation of the Total Solids in Waters. P. Kacuinsx1 (Ann. 
Chim. anal., 1913, 18, 385—389).—During the evaporation of saline 
solutions containing magnesium salts, hydrolysis of the latter 
occurs, and loss of chlorine, bromine, and iodine takes place. This 
loss is accentuated when the dry residue is incinerated, and, as 
regards the chlorides, may amount to about 50% of the total 
chlorine present. W. P.S. 


Estimation of Hardness in Water by Blacher’s Method. 
Water Prianz (Chem. Zenir., 1913, ii, 1164—1165; from Mitt. KX. 
Landesanst. Wasserhyg., 1913, 141—148. Compare this vol., ii, 153, 
338).— Dimethylaminoazobenzene possesses no advantage over 
methyl-orange as an indicator in this method; even in the case of 
waters containing humic substances, methyl-orange may be used, 
provided that the water is titrated with V/10-acid until distinctly 
acid towards this indicator, and the excess of acid then titrated 
with NV/10-alkali, using phenolphthalein as indicator. It is 
essential that the potassium palmitate solution employed in the 
process should be free from stearic acid. W. P. S. 


Volatility of Sodium Chloride in Presence of Potassium 
Chloride. M. Wacenaar (Pharm. Weekblad, 1913, 50, 1214—1215). 
—In estimating the alkali metals in potable waters there is no 
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danger of altering the relative proportions of the chlorides of 
sodium and potassium by igniting the chloride mixture. 
A. J. W. 


Estimation of the Alkali Hydrogen Carbonate Content of 
Natural Waters. Pierer A. Meersure (Chem. Weekblad, 1913, 10, 
958—959).—The amount of alkali hydrogen carbonate in natural 
waters can be estimated by evaporation of 1—3 litres to small 
bulk, filtration, titration of the alkali hydrogen carbonate in the 
filtrate with W/10-hydrochloric acid and methyl-orange, and 
estimation of the magnesium. A simpler method involves the 
estimation of the alkali and the determination of the hardness, but 
the results of the two methods do not always agree. A. J. W. 


The Estimation of Calcium Oxide Mixed with Calcium Hydr-. 
oxide. GrorG WEISSENBERGER (Osterr. Chem. Zeit., 1913, [2], 16, 
192—193).—A discussion of the errors resulting from the method 
of estimating calcium by means of its combined constituents, such 
as the amount of water evolved by calcium hydroxide or the quan- 
tity of calcium carbonate obtained from calcium oxide; this untrust- 
worthiness is demonstrated by the analysis of mixtures containing 
known proportions of calcium oxide and hydroxide. F. M. G. M. 


Estimation of Calcium as Oxalate. Samuent Goy (Chem. Zeit.. 
1913, $7, 1337—1338).—Calcium may be conveniently estimated 
as hydrated calcium oxalate, but in order to obtain correct results 
the following conditions should be observed. 

The calcium should be precipitated by ammonium oxalate at the 
boiling heat, and the oxalate collected in a Gooch crucible in 
connexion with a suction apparatus. After washing the pre- 
cipitate with small quantities of water until free from ammonium 
oxalate, the crucible and contents are dried for four to five hours 
at exactly 105°. The dried compound has the composition 
CaC,0,,H,O. Drying on a filter gives erroneous results. 

L. DE K. 


Detection of the Metals of the Alkaline Earths by Spectrum 
Analysis in the Course of Qualitative Analysis. II. Ernst H. 
RigSENFELD and G. Priitzer (Ber., 1913, 46, 3140—3144. Compare 
A., 1906, ii, 804).—An apparatus for the production of an arc 
spectrum between an iridium electrode and a small quantity of a 
solution is described. The liquid is contained in a 1—2 c.c. glass 
tube, through the bottom of which a platinum lead is fused. The 
electrode may be raised or lowered over the liquid by means of 
a micrometer screw, and other screws facilitate the adjustment of 
the whole device before the slit of a spectroscope. The chief 
magnesium lines may be detected in the arc spectrum in a dilution 
of O°1 mg. per c.c., the calcium lines with 0°002 mg. per c.c.; 
strontium, 0°03 mg. per c.c.; and barium, 0°006 mg. perc.c. Large 
excesses of the other earths are no drawback to the detection of 
magnesium. The arc spectra are 20 to 2000 times as sensitive as 
the flame spectra. 
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The procedure is not advantageous in the case of potassium, 
but the sodium line, 568°6up, appears with 0°04 mg. of the metal 
per c.c., and may thus be taken as an indication of the presence 
of weighable quantities in a solution. J. C. W. 


Radio-elements as Indicators in Analytical Chemistry. 
Fritz Panera and Geora von Hevesy (Monatsh, 1915, 34 
1401—1407).—The chemical non-separability of lead and radio-lead, 
or radium-/), lends itself to the use of radium-) as an indicator 
for lead in quantities too small to be otherwise estimated. The 
quantities necessary for detection are 10-'° gram of radium-D by 
the B-rays of radium-H#, and 10-” gram by the a-rays of radium-/ 
by waiting until the latter attains equilibrium (a year or more). 
The radio-lead from pitchblende contains about 10-7 gram of 
radium-D per gram, so that about 1 mg. can be detected by the 
B-ray method. For more sensitive measurements the radium-D 
content must be increased by addition of the products of radium 
emanation. The products of 0°2 curie were mixed with 10 mg. of 
lead chloride, potassium chromate was added, and the liquid made 
up to 100 c.c. was shaken in a thermostat at 25° for twenty-four 
hours. The activity of the evaporated filtrate was measured after 
radium-Y had reached equilibrium by comparing it with that of 
1 c.c. of the original solution before precipitation, and corresponded 
with that of 0°012 mg. of lead chromate per litre. Lead chromate 
is the least soluble lead salt, the solubility of lead phosphate being 
of the same order. Similarly the solubility of lead sulphide was 
found to be in pure water at 25° 0°3 mg. per litre, and in water 
saturated with hydrogen sulphide 0°15. Similarly, radium-7 may 
be used as an indicator for bismuth, and ionium as an indicator 
for thorium. F. 8. 


Cathodic Estimation of Lead and Analysis of Lead Alloys. 
R. GarTenMEIsTER (Chem. Zeit., 1913, 3'7, 1281—1282).—The author 
finds that gallic acid is a suitable addition-agent, in the electrolysis 
of solutions of lead salts, for preventing the deposition of lead 
dioxide at the anode and the evolution of hydrogen at the cathode. 
Quantitative deposits of lead on the cathode may be obtained by 
observing the following conditions. For estimating quantities of 
lead up to 1 gram, the electrolyte should have a volume of about 
125 c.c., and contain 2—2°5 c.c. of nitric acid (D 1°4), 5 grams of 
gallic acid, and 5—6 c.c. of alcohol. The anode should be a 
cylinder of platinum foil and be surrounded by a Winkler cylin- 
drical gauze cathode. Using a current of 1°2 amperes, the time 
of electrolysis (stationary electrodes) is four hours at 65—70° for 
1 gram of lead. This time must not be exceeded to any great 
extent, otherwise a yellow dye is deposited. 

Zinc, cadmium, iron, nickel, cobalt, and manganese are not 
deposited under the above conditions. Silver, tin, arsenic, and 
antimony form black, rough deposits. Bismuth is precipitated as 
bismuth gallate, and does not interfere. Copper is deposited with 
the lead. 

72—2 
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Alloys of lead, tin, and antimony are best analysed as follows. 
One to two grams of the alloy are dissolved in a mixture of nitric 
and tartaric or citric acids. The solution is made alkaline with 
sodium hydroxide, and then precipitated with sodium sulphide. 
The lead sulphide is - collected, washed with sodium sulphide 
solution, and finally with a strong solution of ammonium chloride 
containing some ammonium hydroxide and ammonium sulphide. 
The lead sulphide, which may also contain copper, iron, and zinc 
sulphides, is dissolved in nitric acid, the solution filtered, the filter 
paper ashed, and the ash dissolved in nitric acid and added to the 
solution, which is then evaporated to dryness. The residue is taken 
up with nitric acid, and the lead estimated as above. The weight of 
the deposit has to be corrected for copper, which is estimated 
separately. The antimony and tin in the filtrate from the lead 
sulphide are estimated electrolytically in the usual way.  T. S. P. 


Detection of Lead in Bismuth Subnitrate and Bismuth 
Carbonate. GasrieL GuERin (J. Pharm. Chim., 1913, [vii], 8, 
422—424).—The test depends on the insolubility of bismuth sub- 
nitrate in ammonium nitrate solution, whilst lead sulphate, 
carbonate, etc., are soluble. Further, bismuth carbonate is con- 
verted into bismuth subnitrate when boiled with ammonium 
nitrate solution. For the detection of lead in bismuth subnitrate, 
10 grams of the sample are boiled for three minutes with 50 c.c. 
of 5% ammonium nitrate solution; the mixture is then cooled, 
filtered, and the filtrate is tested with potassium chromate solution ; 
the test will detect the presence of 1 mg. of lead in 10 grams of 
the subnitrate. In the case of bismuth carbonate, 10 grams are 
heated to boiling with 100 c.c. of 5% ammonium nitrate solution, 
the mixture is evaporated to dryness, 100 c.c. of water are added 
to the residue, and evaporated to a volume of about 40 c.c. It is 
essential to expel completely the ammonium carbonate resulting 
from the reaction. When cold, the mixture is filtered, and the 
filtrate tested as described. W. P. S. 


Estimation and Detection of Lead in Organic Materials and 
the Separation of Lead and Calcium Sulphates by Ammonium 
Acetate. Ernst Ertenmayenr (Biochem. Zeitsch., 1913, 56. 330—340). 
—The organic material is incinerated, and the ash is digested with 
20% sodium carbonate. The insoluble residue is then digested 
with 5N-nitric acid, and the greater part of the lead is dissolved. 
The insoluble residue still contains lead, and is fused with sodium 
and potassium carbonate mixture. The fusion is then extracted 
with 5% sodium carbonate, the insoluble residue containing the 
lead is extracted with nitric_acid, and this extract is added to the 
nitric acid solution containing the main bulk of the lead. The 
solution of lead in nitric acid is evaporated on a water-bath, the 
residue is extracted with water, ammonia is added until alkaline 
reaction, then acetic acid until acid reaction, and the mixture is 
then digested for two hours. The aluminium and iron and the 
greater part of the calcium remain undissolved, and in the filtrate 
from these the lead is precipitated by the addition of ammonium 
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dichromate added as powder. The lead chromate is then converted 
into the sulphate and weighed as such. For qualitative analysis 
the ash is extracted with nitric acid, the lead is precipitated as 
sulphate by addition of sulphuric acid and concentration, and the 
precipitate, after washing with 4% sulphuric acid, is treated with 
hydrogen sulphide, the formation of the black sulphide indicating 
the presence of lead. Lead and calcium sulphates can be separated 
by treating them with a mixture of equal volumes of alcohol and 
concentrated ammonium acetate, in which the lead sulphate is 
much more readily soluble. S. B. 8. 


[Estimation of Copper. Iodometric Estimation of Iron.]| 
Cur. Beck (Chem. Zeit., 1913, 3'7, 1330—1331).— Lstimation of 
Copper as Cuprous Sulphide—The usual method (ignition of copper 
sulphide+ sulphur in a Rose’s crucible) is employed, with this 
difference, however, that instead of a current of hydrogen or 
hydrogen sulphide, a current of carbon dioxide is used. The 
crucible should be heated over a full Bunsen flame. 

Todometric Estimation of Iron.—The iron which should be present 
in the ferric state is distilled in a suitable apparatus with dilute 
hydrochloric acid (1: 2) and about 2 grams of potassium iodide, 
with addition of a few lumps of marble to generate an atmosphere 
of carbon dioxide. The iodine liberated is distilled off and collected 
in a suitable receiver containing 2 grams of potassium iodide 
dissolved in 100 c.c. of water; the receiver should be cooled by 
ice-water. When the bulk of the liquid has passed over, the 
receiver is at once disconnected (before turning off the gas) and the 
contents titrated with sodium thiosulphate. L. DE K. 


Analysis of Alloys Containing Copper, Nickel, and Zinc 
German Silver, Alpaka, etc.]. Caries Linp (Chem. Zeit., 1913, 
7, 1372).—The alloy (0°5 gram) is dissolved in concentrated nitric 

acid (10 c.c.). The solution is boiled, diluted with water (50 c.c.), 
and rendered alkaline by addition of concentrated ammonia solution. 
Excess of ammonia is removed by nitric acid (D 1°18), a further 
3 cc. of this acid are added, the solution diluted to 100 c.c., 
heated to boiling, and the copper determined electrolytically. 
Deposition is complete in fifty minutes when rotating platinum 
gauze electrodes are used, the current being 3 amperes and potential 
difference 3 volts. 

For the estimation of zinc, the residual solution is neutralised 
with ammonia, acidified by two drops of nitric acid (D 1°18), heated 
to about 50°, and treated with hydrogen sulphide for an hour. 
The precipitated zinc sulphide is collected, washed with a solution 
ef ammonium chloride (2 grams in 100 grams of water), and 
dissolved in dilute sulphuric acid. After treatment with potassium 
hydroxide (10 grams), the solution is diluted to 100 c.c., and the 
zinc deposited electrolytically on the coppered platinum gauze 
electrodes (obtained above). The current employed is 0°8—1l 
ampere, the potential difference 4 volts. With rotating electrodes, 
01 gram of zinc is quantitatively deposited in sixty minutes. 
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Nickel is determined in the filtrate from the zinc sulphide by the 
dimethylglyoxime method. 

The process is accurate, and can be carried out in a comparatively 
short time. It has the further advantage that small quantities of 
impurities, such as tin, lead, iron, and manganese, can be simul- 
taneously estimated. H. W. 


Estimation of Free Acid and Basicity of Aluminium 
Sulphate. W.N. [vanov (Chem. Zeit., 1913, 3'7, 805—806).—The 
methods of estimating free acid, or, in its absence, the basicity of 
aluminium sulphate, may be divided into three groups depending 
on: (1) direct titration with various indicators; (2) precipitation 
of aluminium hydroxide by magnesium ammonium phosphate and 
titration of the acid in the filtrate; and (3) Beilstein and Grosset’s 
method (A., 1890, 85), in which the substance is dissolved in 
water, treated with saturated ammonium sulphate solution, and 
finally with alcohol. The precipitate is filtered and washed with 
alcohol, the alcoholic filtrate being evaporated, the residue dissolved 
in water, and titrated with 1 /2-sodium hydroxide in the presence 
of methyl-orange. The first two methods gave unsatisfactory 
results. The third method is also found to be untrustworthy, since 
the amount of free acid found depends on the quantity of water 
and alcohol used, and can amount to the sum of free and combined 
acid actually present. Under the usual analytical conditions, a 
content of 0°25% free acid can easily be found in a preparation 
which actually has a 90% basicity. 


Electrolytic Reduction of Iron for Analysis. J. CLypE 
Hostetter (J. Washington Acad. Sci., 1913, 3, 429—432).—The 
following method is proposed for the reduction of ferric sulphate 
for subsequent titration with permanganate. The ferric sulphate 
solution, measuring about 300 c.c., is placed in a gold basin, and 
10 c.c. of sulphuric acid, D 1°84, are added; a porous cell is now 
placed in the solution, and filled with dilute sulphuric acid (1: 30). 
A piece of platinum foil (area 28 sq. cm.) is inserted in the porous 
cell, and serves as the anode, whilst the gold basin acts as the 
cathode. A current of about 8 amperes is passed through the 
solution for seventy minutes (0°5 gram of iron is reduced to the 
ferrous condition in this time), the contents of the anode chamber 
are then transferred tc the basin, the chamber is refilled with 
dilute acid, and the electrolysis is continued for a further ten 
minutes. The solution in the basin is then titrated with per- 
manganate solution. Before the titration, a drop of the solution 
may be tested with thiocyanate to ascertain whether the reduction 
has been completed. W. P.S. 


Analysis of Commercial Nickel. L. Bertiaux (Ann. Chim. anil.. 
1913, 18, 377—385).—Methods are given for the estimation of such 
impurities as copper, cobalt, iron, mangane-e, aluminium, calcium, 
magnesium, sulphur, silicon, carbon, arsenic, and antimony in 
commercial nickel. The following is an outline of the procedure 
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recommended. The metal is dissolved in a mixture of hydrochloric 
and sulphuric acids, the solution is rendered ammoniacal, and the 
nickel, cobalt, and copper are deposited electrolytically. The 
deposit consisting of the three metals is then dissolved in nitric 
acid, the copper is deposited from this solution, the cobalt is pre- 
cipitated as potassium cobaltinitrite, and the nickel remaining in 
solution is estimated electrolytically. Iron, manganese, aluminium, 
calcium, and magnesium are estimated in the solution after the 
removal of the nickel, cobalt, and copper. Silica and sulphur are 
estimated in a separate portion of the sample in the usual way. 
The distillation method is employed for the estimation of the 
arsenic and antimony, and the carbon is estimated by combustion. 


W. P.S. 


Titration of Titanium by means of Methylene-blue. Bernnarp 
Neumann and Rogert K. Murpny (Zettsch. angew. Chem. 1913, 26, 
613—616).—The authors have investigated and confirm the accuracy 
of Knecht and Hibbert’s method of titrating titanium with 
methylene-blue (compare Knecht, A., 1907, ii, 654; Hibbert, A., 
1909, ii, 351). The reaction proceeds according to the equation: 
C,gHgN,CIS + 2TiCl, + HC1=C,,H,,N,8+2TiCl,, and is exactly 
molecular, but, owing to the difficulty of obtaining the pure dye, 
the solution employed must be standardised. Best results are 
obtained with 0°02—0°04N-solutions, made by dissolving 3°9 to 7°8 
grams of the dye in hydrochloric acid and filtering into dark glass 
bottles. The controlling solution is made from Merck’s 15% solution 
of titanous chloride, in which case titanium is first separated from 
the accompanying ferrous chloride ‘and estimated by gravimetric 
methods, or pure titanic oxide may be prepared from titanic acid, 
which usually contains silica and oxides of iron and aluminium, 
by the method of Bornemann and Schirmeister (A., 1910, ii, 1073). 
The strongly acid solution of titanium chloride is then reduced by 
zinc dust and filtered into a flask, which is fitted with an inlet 
tube and a Bunsen valve. To complete the reduction, a clean 
zinc rod is suspended in the liquid, and this is kept nearly boiling, 
whilst a stream of carbon dioxide is admitted. The zinc rod 1s 
then removed, the burette is inserted into the valve, and the 
methylene-blue solution is run in until the blue colour is permanent. 
The bulk of the liquid should be about 150 c.c. (compare Hibbert, 
loc. cit.). 

For the estimation of titanium, the substance is fused with 
sodium hydroxide and sodium peroxide, and then dissolved in 
concentrated hydrochloric acid. If sulphuric or nitric acid is used 
to dissolve the sample, the titanium must be precipitated by 
ammonia and re-dissolved in hydrochloric acid. The reduction and 
titration are then carried out as above, the process requiring about 
forty-five minutes after the fusion. Iron, even in overwhelming 
proportion, aluminium, silicon, caicium, alkalis, magnesium, zinc, 
antimony, arsenic, and phosphorus do not influence the titration, 
but salts of the lower oxides of tin, vanadium, or tungsten, and also 
sulphurous acid, must not be present. 
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The method is useful when mere traces of titanium are present, 
is more accurate than the known methods (a critical review of which 
is given), and is the only one which permits of the direct estimation 
of titanium in presence of iron, silica, or alumina. J.C. W. 


Assay of Platinum Ores. Max Wunpzrand V.THiRincer (Zetitsch. 
anal. Chem., 1913, 52, 740 —752).—The process is practically the old one 
of Saint-Claire Deville and Debray incorporated with the authors’ 
new processes for the estimation of palladium. L. DE K. 


Estimation of Palladium with Nitroso-8-napbthol in Presence 
of Copper and Iron. Max Wunper and V. TuirincEr (Zeitsch. 
anal. Chem., 1913, 52, 737—739).—The solution containing about 
0°25 gram of palladium and small quantities of copper and ferric 
iron, all present as chlorides, is diluted to about 150 c.c., 20 c.c. of 
strong hydrochloric and 20 c.c. of glacial acetic acid are added, snd 
then, after heating to boiling, a hot solution of nitroso-8-naphthol 
in 50% acetic acid is added in excess. On prolonged boiling, a 
voluminous Kermes-coloured precipitate collects on the surface, 
which is at once collected on a filter and washed, first with hot 
5% hydrochloric acid, and then with hot water. It is then con- 
verted into metallic palladium by igniting the filter and contents, 
first in the air and then in a current of hydrogen; the metal is 
allowed to cool in a current of carbon dioxide. 

The filtrate is nearly neutralised with ammonia, and the copper 
precipitated as cuprous thiocyanate in presence of sulphurous acid, 
and weighed as such. The filtrate, after, boiling with a little 
nitric acid, is treated for iron as usual. L. DE K. 


Observations of the Abel Heat Test. B. James Smarr (J. Soc. 
Chem. Ind., 1913, 32, 967).—The author discusses and criticises a 
recent paper by Egerton (this vol., ii, 534). W. P. 6. 


The Tailameter: A Simple Apparatus for the Rapid 
Estimation of Volatile Oils in Aromatic Plants, Drugs, and 
Spices. Prozopua C. Cuarropapuyay (J. Soc. Chem. Ind., 1913, 32, 
968).—The apparatus consists of a 500 c.c. flask, the neck of which 
is graduated into 10 c.c. in one-tenth divisions; a ‘“swan-neck,” 
provided with a tap, is fused into the lower portion of the flask. 
The distillate obtained on steam-distilling a material containing 
volatile oils is collected in this flask, and at the end of the distil- 
lation, the oil on the surface of the water is brought into the 
graduated portion of the neck oy the addition of more water, and 
its volume is ascertained. W. P. 8. 


Simultaneous Estimation of Methyl Alcohol and Form- 
aldehyde in Small Quantities in the Same Solution. Maurice 
Nicioux (Bull. Soc. chim., 1913, [iv], 13, 935—939).—The author 
has described previously (A., 1899, ii, 253) methods for the 
estimation of methyl alcohol and formaldehyde separately. The 
method now described is suitable for both substances in the same 
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solution, and depends on (1) the estimation of the quantity of 
potassium dichromate required for complete oxidation of both 
substances; and (2) the determination of the amount of carbon 
dioxide produced in the reaction. Exact details of the methods of 
working and of the calculations required are given. T. A. H. 


Estimation of Small Quantities of Methyl and Ethyl 
Alcohols in Aqueous Solutions of the Same. Jéser HeErTpserR 
(Zeitsch. Nahr. Genussm., 1913, 26, 342—348).—The method proposed 
depends on the oxidation of the alcohols by permanganate in acid 
and in alkaline solution, and is applicable to solutions containing 
from 0°1 to 0°25% by weight of the two alcohols. Formule are 
given for calculating the quantities of the two alcohols present 
from the amount of permanganate consumed in the two oxidations 
(see also this vol., ii, 158). W. FP. &. 


Methods for Testing Ether. Grora Frericus (Chem. Zenitr., 
1913, ii, 1254—1255; from Apoth. Zeit., 1913, 28, 628—630).— 
Ether which has been prepared from alcohol denatured with wood- 
spirit and pyridine will contain methyl ethyl ether and acetone; 
the pyridine remains in the sulphuric acid. Pure ethyl ether has 
b. p. 34°2—34°3°/1760 mm.; this constant is affected by the pres- 
ence of methyl ethyl ether, and is raised by 0°2° for each 1% of 
alcohol which may be present. The boiling point of ether should 
be determined under a reflux, and a piece of apparatus for this 
purpose is described. Acetone may be detected in ether by shaking 
100 c.c. of the sample with 10 c.c. of water, separating the aqueous 
Jayer, and submitting portions of it to the iodoform and sodium 
nitroprusside tests. W. P. &. 


Testing Amyl Acetate. A. Himmetmann (Chem. Zentr., 1913, ii, 
1335; from Farbenzeit., 1913, 18, 2594—-2595).—Wolff’s method of 
testing amyl alcohol or amyl acetate for the presence of benzene, 
based on the solubility of the sample in sulphuric acid, D 1°80, is 
untrustworthy, since pure amyl alcohol or acetate may yield 


insoluble alkylene compounds under the conditions of the test. 
W. P. &. 


Testing Amyl Acetate. H. Wotrr and B. Rosumorr (Chem. Zentr., 
1913, ii, 1335; from Farbenzeit., 1913, 18, 2641—2642).—Hémmel- 
mann’s objection to Wolff’s test (see preceding abstract) may be 
overcome by.carrying out the test as follows. The amyl acetate is 
mixed slowly with 1°5 times its volume of sulphuric acid, D 1°80, 
the mixture being kept cold and not shaken violently during the 
operation. When less than 5% of benzene is present, the mixture 
remains quite clear. W. P. S. 


Ignition of Sugar Syrup. M. Wacenaar (Pharm. Wekblad, 
1913, 50, 1213—1214).—In estimating calcium and phosphates in 
sugar syrup, the sample can be readily ignited to a white ash by 
transferring it drop by drop to.a red-hot platinum dish, the beaker 
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employed being subsequently weighed to ascertain the weight of 
syrup taken. A. J. W. 


Estimation of the Sugar in Blood. Water GriesBacu and H. 
Srrassner (Zeitsch. physiol. Chem., 1913, 88, 199—209).—The blood 
is first deprived of proteins, preferably by colloidal iron. Esti- 
mations of the sugar in the filtrate by the polarimeter and by 
reduction give the same values for dextrose. After fermentation 
with yeast, the filtrate exhibits neither reduction nor optical 
activity. Of the reduction methods used, that of Maquenne and 
of Bertrand yield almost identical results. Other methods (Bang’s, 
Tachau’s, etc.) were also employed. Maquenne’s method is recom- 
mended on account of its certainty and simplicity. Briefly, it 
consists in boiling with Fehling’s solution, followed after cooling 
by the addition of potassium iodide and sulphuric acid. Starch is 
then added, and the free iodine titrated back with thiosulphate. 

W. Dz. H. 


Estimation of Hydroxy-fatty Acids in Fat by means of 
Organic Magnesium Compounds. Ts. ZEREvITINOV (Zeitsch. 
anal. Chem.. 1913, 52, 729—737).—The total fatty acids are isolated 
in the usual manner, and carefully dried. About 0°2 gram of the 
acids is dissolved in pyridine, and to this is then added in a suitable 
apparatus a solution of magnesium methyl iodide in amy] ether. 
The gas evolved (methane) is then measured with the usual pre- 
cautions. 1 mol of methane=1 mol. of hydroxyl. 

If from the result is deducted the carboxyl-hydroxyl, as found 
by titration with standard alkali in alcohol-ether solution, the 
difference will be, as the author calls it, the alcohol—hydroxyl 
number, which represents hydroxy-fatty acid. A large number of 
results relating to fatty acids and to oils are communicated. 

L. pE K. 


Detection of Citric Acid in Wine, with Reference to a 
Recent Paper by Fresenius and Griinhut. Grorecss Denicis 
(Ann. Chim. anal., 1913, 18, 393—402. Compare this vol., ii, 255).— 
The author criticises the statements of Fresenius and Griinhut 
(Joc. cit.), maintains the trustworthiness of his method for the 
detection of citric acid, and shows that it is more sensitive than 
Moslinger’s test. Attention is directed to the experience of other 
workers with Denigés’ method (compare A., 1908, ii, 544, 640, 904). 

W. P. S. 


Qualitative Detection of Benzoic Acid and Salicylic Acid in 
Milk and Beer. M. Wacenaar (Pharm. Weekblad, 1913, 50, 
1215).—For the estimation of benzoic acid and salicylic acid in 
milk and beer, the author recommends steam distillation for several 
hours, neutralisation of the distillate with sodium carbonate, 
evaporation to small bulk, and the application of the ordinary 
tests for the acids named, A. J. W. 
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Microchemical Detection of Embelic Acid. Grore Hryt and 
P. Kngip (Chem. Zentr., 1913, ii, 1342 ; from Apoth. Zeit., 1913, 28, 
699).—Embelic acid, the active constituent (anthelmintic) of the 
fruit of the Indian shrub Embelia ribes, may be isolated and 
identified by the micro-sublimation method described by Tunmann. 
The crystalline sublimate obtained is insoluble in water, but dis- 
solves in dilute sodium hydroxide, yielding a reddish-violet coloured 
solution; with concentrated sodium hydroxide solution, violet, 
crystalline plates separate out after a time, violet needles forming 
subsequently. These crystals yield a flocculent precipitate of embelic 
acid when treated with hydrochloric acid. Ammonia also dissolves 
the sublimate, and on evaporating the solution crystals are obtained. 
The dilute alkaline solution of the sublimate gives the following 
reactions: with copper sulphate, an clive-brown precipitate; with 
barium chloride, a greyish-brown precipitate; with nickel sulphate 
or cobalt nitrate, a greenish-brown precipitate; with magnesium 
sulphate, a flocculent, brown precipitate. The colour of the pre- 
cipitate obtained on treating an alcoholic solution with ferric 
chloride is reddish-brown; with copper nitrate, dirty green; lead 
acetate, dark green; and with zinc chloride, violet. Mercuric 
chloride and silver nitrate yield no precipitate. Whilst pure 
embelic acid yields a violet coloration when warmed with concen- 
trated sulphuric acid, the sublimate gives but a faint reaction when 
treated similarly. W. P. 8. 


The “Chlorine Number,” a New Constant of Fats. As. 
Zuatarov (Zeitsch. Nahr. Genussm., 1913, 26, 348—349).—A 
preliminary notice of a method in which it is proposed to estimate 
the quantity of chlorine fixed by a fat or oil. The fat is treated 
with saturated solution of phenyliododichloride in carbon tetra- 
chloride, and, after four hours’ contact, the excess of the chloride 
is titrated with silver nitrate solution. W. P..@. 


Modified Meig’s Method for the Estimation of Fat in Milk. 
Watter Lewis Crott (Biochem. Bull., 1913, 2, 509—518).—Meig’s 
method is an ether-extraction method. The present paper describes 
certain proposed modifications which simplify and shorten it, with- 
out loss of accuracy. W. D. H. 


Detection and Estimation of Minute Quantities of Form- 
aldebyde in the Presence of Hexamethyleneamine, and Methyl 
Alcohol in the Presence of Hthyl Alcohol. H. A. B. Dunnine 
(Amer. J. Pharm., 1913, 85, 453—457).—The following test may be 
used to detect the presence of .ormaldehyde in the urine of persons 
who have been given doses of hexamethylenetetramine. About 
2 c.c. of the urine are warmed in a test-tube, 2 drops of a 0°5% 
phenylhydrazine hydrochloride solution are added, followed by 
2 drops of a 0°5% sodium nitroprusside solution, and the mixture 
is then rendered strongly alkaline with sodium hydroxide. One 
part of formaldehyde in 50,000 parts yields a blue coloration; in 
more dilute solutions, a green coloration is obtained. Another test 
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consists in heating the urine with phloroglucinol and then adding 
sodium hydroxide; when a red coloration develops, formaldehyde 
is present. The formaldehyde may be estimated colorimetrically 
by treating 5 c.c. of the urine with 0°1 c.c. of a 15% sodium 
hydroxide solution, adding 0°1 c.c. of phenylhydrazine (base) and 
0°7 gram of sodium hydroxide, and shaking the mixture for ten 
minutes. The coloration obtained is compared with that produced 
by similarly treating known quantities of formaldehyde; the com- 
parisons must be made within twenty minutes after the addition 
of the sodium hydroxide. Dextrose, acetone, and acetaldehyde do 
not interfere with the estimation. 

The method proposed for the detection of methyl alcohol in the 
presence of ethyl alcohol consists in saturating the mixture of 
the alcohols with potassium citrate (to remove the greater part 
of the water), and submitting the mixture to fractional distillation. 
The low boiling portion of the distillate is then heated in a test- 
tube, and a hot copper spiral is plunged in the vapour; the 
characteristic odour of formaldehyde will be noticed if methyl 
alcohol is present. W. P. S. 


Estimation of Paracetaldehyde in Paraldehyde. Grorc Hey. 
(Chem. Zentr., 1913, ii, 1520 ; from Apoth. Zeit., 1913, 28, 720—721. 
Compare A., 1912, ii, 304)—-The method depends on the oxidation 
of the acetaldehyde to acetic acid by means of hydrogen peroxide 
in alkaline solution; the excess of the alkali is then titrated. 
Twenty-five grams of the paracetaldehyde are dissolved in 300 c.c. of 
cold water, 30 c.c. of V/1-potassium hydroxide solution are added, 
followed by 20 c.c. of 30% hydrogen peroxide solution ; the mixture 
is kept in a closed vessel, and, after eighteen hours, the excess of 
alkali is titrated, using phenolphthalein as indicator. Each c.c. of 
N /1-alkali solution is equivalent to 0°04403 gram of acetaldehyde. 

WwW. &. &. 


Detection of Hexamethylenetetramine in Wine and Milk. 
Leopotp RosenTHALER and E. Uncerer (Pharm. Zentr.-h, 1913, 54, 
1153—1155).—Mercuric chloride is the most sensitive reagent for 
the detection of hexamethylenetetramine; 1 part of the latter in 
500,000 parts of solution yields a characteristic crystalline pre- 
cipitate with the reagent. White wine may be tested directly after 
the addition of a small quantity of hydrochloric acid, but in the 
case of red wine it is necessary to treat the sample with solid lead 
acetate and remove the excess of lead with sodium phosphate before 
the test is applied. In testing milk, a portion of the sample is 
treated with hydrochloric acid, saturated with ammonium sulphate, 
filtered, and the filtrate used for the test. The mercuric chloride 
precipitate may be further tested by applying to it the morphine— 
sulphuric acid test, or it may be distilled from a sulphuric acid 
solution, and the resulting formaldehyde identified. W. P. S. 


The Gasometric Estimation of Aliphatic Amino-nitrogen in 
Minute Quantities. Donatp D. van Styxe (J. Biol. Chem., 1913, 
16, 121—124).—By a modification (mainly reduction of size) of 
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the apparatus previously described (A., 1912, ii, 1008), the author’s 
method is brought within the class of micro-methods, and remains 
accurate. W. D. H. 


Improved Methods in the Gasometric Estimation of Free 
and Conjugated Amino-acid Nitrogen in the Urine. Donatp 
D. van Styxe (J. Biol. Chem.. 1913, 16, 125—134).—The author’s 
previously published process (A., 1912, ii, 1008) for estimating total 
(free and conjugated as hippuric acid, peptides, etc.) amino-acid 
nitrogen can be simplified, so that the operations are shortened, 
and the more laborious parts, such as boiling off ammonia and 
washing milky precipitates, are dispensed with. The free amino- 
acids alone can readily be estimated after decomposition of the 
urea with soy-bean urease, which hydrolyses urea completely with- 
out either freeing conjugated amino-acids or deaminising free ones. 
The applicability of the gasometric method for the estimation of 
hippuric acid is also indicated. W. D. H. 


The Separation of d-Alanine and d-Valine. Pxuasus A. Levene 
and DonaLp D. van Stryke (J. Biol. Chem., 1913, 16, 103—120).— 
d-Alanine combines with phosphotungstic acid in the approximate 
ratio 1:14 by weight, forming a crystalline salt. At 0° in a 
solution containing per 100 c.c. 20 grams or more of phosphotungstic 
acid (in excess of the amount combining with the alanine) and 
10 grams of sulphuric acid, the solubility of alanine is only 


0°15 gram. The solubility of d-valine under the same conditions is 
1°21 grams per 100 c.c. By alternate crystallisation of valine as 
the free amino-acid and of alanine as the phosphotungstate, a prac- 
tically quantitative separation of the two acids in admixture can be 


effected. W. D. H. 


Estimation of Urea [Carbamide]. H. T. B. Rasmussen 
(Chem. Zentr., 1913, ii, 1335; from Skand. Arch. Physio/.. 1913, 30, 
191—195).—The methods proposed by Christensen (Nord. med. 
arkiv., 1886, 18), and by Henriques and Gammeltoft (A., 1911, ii, 
670) were investigated. The former, depending on the hydrolysis of 
the urea by heating with water under pressure and estimating the 
resulting carbon dioxide, yields trustworthy results in the case of 
urea itself, but the results are too high when the method is applied 
to urine. Henriques and Gammeltoft’s method gives lower, and 
apparently more trustworthy, results. W. Pe. 


Estimation of Nicotine in the Form of Silicotungstate. 
Rosario SpaLLino (Gazzetta, 1913, 43, ii, 482—486).—This method 
gives good results if the product is calcined and weighed in the 
form of the residue WO,+SiO, so obtained, but not if the silico- 
tungstate is weighed after mere drying at 125°, as has been recom- 
mended recently. 

Nicotine dipicrolonate, 2C,>)H,O;N4,C,)H,,No, forms canary-yellow 
crystals, m. p. 223°. R. V. 8S. 
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New Method of Estimating Nicotine in the Presence of 
Ammonia. Rosario Spauiino (Gazzetta, 1913, 43, ii, 493—500).— 
The methods which have been proposed for this purpose do not 
yield concordant results. The present method depends on the 
fact that nicotine behaves as a diacidic base towards picric acid 
in aqueous solution, but in alcoholic solution it behaves as a mono- 
acidic base. The liquid containing nicotine is treated with an 
excess of picric acid solution of known strength (0°009 mg. per 
c.c.). The liquid so obtained is made up to 1 litre with alcohol, 
and divided into two equal portions, which are then evaporated 
to dryness. In one case the residue is dissolved in alcohol, and 
titrated with V/20-barium hydroxide. The other is treated with 
water, made up to 100 c.c., and filtered to remove precipitated 
picrate; of this solution 75 c.c. are titrated with barium 
hydroxide as before. No ammonia is lost in the evaporation. The 
difference between the two titrations (regard being had to the 
25 c.c. of aqueous solution not titrated) gives the amount of picric 
acid present. The method gives accurate results with the solutions 
of picric acid of known strength in the presence of ammonia, and 
yields concordant figures in duplicate analyses of ammoniacal 
distillates from tobacco. R. V. 8. 


The Triketobydrindene Reaction. Cart Neusere (Biochem. 
Zeitsch., 1913, 56, 500—506).—A distillate from hexanol gave a 
positive reaction, and on investigation it was found that substances 
other than amino-acids gave a positive reaction, which could be 
distinguished from that given by sugars in alkaline solution recently 
described by Halle, Loewenstein, and Pfibram (this vol., ii, 992). 
These substances included: I. Amines, which give a direct positive 
reaction when in combination with weak alkalis. II. Amino- 
aldehydes, which give a positive reaction when free, or a salt of 
weak acids. IIIf. Urea derivatives like allantoin, which give the 
reaction with a pink tinge. IV. Aminosulphonic acids, such as 
taurine. V. Ammonium salts of aldehyde and keto-acids. Vi. Cer- 
tain organic acids, dicarbonyl compounds, and halogen aldehydes, 
which have been treated with ammonia in excess, and then freed 
from this reagent by boiling. The following acids illustrate this 
reaction: glycollic, lactic, glyceric, malic, and citric acids. Bromal 
hydrate, phenylglyoxal, and alloxan also give the reaction. The 
following substances gave a negative or abnormal (colour) reaction: 
indole, quinoline, isoquinoline, cinchonine, brucine, quinidine, 
morphine, allylthiocarbimide (red), allylamine (yellowish-red), di- 
ethylamine (red), piperidine, cyanoacetic acid, thiosinamine, 
lecithin, betaine, potassium ferrocyanide, choline, camphylamine 
(red), formamide, amygdalin, diacetonamine, adenine, xanthine, 
creatine, creatinine, ethyl f§-aminocrotonate, trimethylsulphine 
iodide, aniline, chondroitinsulphuric acid, aminosulphonic acid, 
barbituric acid, hydrazine, and phenylhydrazine. S. B. 8. 


Precipitation by Zinc Salts of the Purine Bases from Urine 
and Meat Extracts. H. Tuar (Biochem. Zeitsch., 1913, 56, 
353—354).—Reply to E. Salkowski (this vol., ii, 992). 8. B.S. 
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Urobilin and its Detection by Treating Urine with Copper 
Sulphate and Extraction with Chloroform. TuHxropor Hausmann 
(Chem. Zentr., 1913, ii, 819 ; from Zeitsch. exper. Path. Ther., 1913, 
13, 373—399).—The method depends on the fact that the 
urobilinogen of urine is oxidised by copper sulphate to urobilin, 
which may be extracted with chloroform. Twenty c.c. of the 
urine are mixed with 2 c.c. of 10% copper sulphate solution, and 
the mixture is shaken with 2 c.c. of chloroform; the chloroform 
layer is coloured pink, orange, or red. In the case of very: acid 
urines the colour obtained is yellow. If, in place of copper 
sulphate, the urine is treated with a concentrated solution of either 
ferrous sulphate, zinc acetate, zinc sulphate, or potassium ferri- 
cyanide, the chloroform layer remains colourless, whilst lead acetate, 
mercuric chloride, and phosphotungstic acid yield precipitates with 
the urine, and only a small proportion of the urobilin is extracted 
by the chloroform; repeated extractions are necessary to obtain 
all the urobilin in the chloroform solution. Previous treatment of 
the urine with formaldehyde or dimethylaminobenzaldehyde hinders 
the oxidation of the urobilinogen by copper sulphate. The chloro- 
form extract contains the actual urobilin and not its copper com- 
pound ; the urobilin may be extracted from the chloroform solution 
by shaking the latter with sodium hydroxide solution. This alkaline 
solution exhibits the characteristic properties of a urobilin solution 
(absorption bands, fluorescence with alcoholic zinc acetate, etc.). 
For the estimation of the urobilin, the chloroform extract is 
evaporated to dryness, the residue is dissolved in W/10-sodium 


hydroxide solution, and the excess of the latter is titrated with 
N/10-hydrochloric acid; the difference between the quantities of 
alkali and acid solutions used is multiplied by 0°0062 to give 
urobilin. W. P.S. 


Detection of Indoxyl in Icteric Urine. Louis Bixikers (J. 
Pharm. Chim., 1913, [vii], 8, 429—430).—The presence of biliary 
pigments in the urine is ascertained by a preliminary test in which 
the urine is treated with an excess of basic lead acetate, the pre- 
cipitate collected on a filter, washed with water, and then trans- 
ferred to a test-tube, in which it is mixed with 20 c.c. of 9% 
alcohol. Hydrochloric acid is then added ; the lead chloride settles 
rapidly, and the alcohol exhibits a green colour. The development 
of the coloration may be accelerated by the addition of a few 
drops of hydrogen peroxide solution. For the detection of indoxy]l, 
the urine is treated with basic lead acetate, and filtered. A portion 
of the filtrate is mixed with an equal volume of hydrochloric acid, 
and shaken with chloroform; the latter exhibits the characteristic 
coloration. Another portion of the filtrate is treated with ammonia, 
the precipitate is collected on a filter, and treated with alcohol and 
an excess of hydrochloric acid; the alcoholic solution is coloured 
reddish-violet. After filtration, the solution is diluted with water 
and shaken with chloroform, when the latter is coloured blue, red, 
or violet. W. P. S. 
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Substances in Urine giving Rise to Indigotin. II. 
New Qualitative Tests. Ropert V. Stanrorp (Zeitsch. physiol. 
Ciem., 1913, 88, 47—55. Compare this vol., i, 1134).—Most of 
the existing methods for the detection of indigotin-forming sub- 
stances in urine differ only in the use of different oxidising agents, 
and they are all untrustworthy. The decolorisation of the indigotin 
solutions frequently observed is due to the presence of oxidising 
chloro-compounds in the chloroform used. These can be removed 
without difficulty, and the conditions are given for carrying out 
the test in the absence of air, when pure blue solutions are obtained, 
which can be compared colorimetrically with Fehling’s solution. 
An alternative method is to add isatin and hydrogen chloride, and 
convert the indigotin compound into indirubin. When air is 
excluded in this case also, the method becomes more delicate, and 
can be applied to quantitative measurements. E. F. A. 


Nephelometric Determination of Proteins : Casein, Globulin, 
and Albumin in Milk. Pup A. Koper (J. Amer. Chem. Soc., 
1913, 35, 1585—1593).—An improved form of nephelometer is 
described for the estimation of the proteins of milk by the forma- 
tion of suspensoids with suitable reagents after the extraction of 
the fat (compare this vol., ii, 260, 355). The method, which 
greatly reduces the time usually necessary for such estimations, 
gives results which compare favourably with those of the processes 
at present in common use. Dw. 2 


The Quantitative Estimation of Tryptophan. E. Herzrrip 
( Biochem. Zeitsch., 1913, 56, 258—266).—The reagent used for this 
purpose consists of 20 grams of p-dimethylaminobenzaldehyde dis- 
solved in a mixture of 500 c.c. of concentrated hydrochloric acid and 
500 c.c. of water. To 50 c.c. of the solution to be tested, which 
contains tryptophan, are added 10 c.c. of this reagent, and the 
mixture is then diluted to 100 c.c. with concentrated hydrochloric 
acid. After thirty hours the colour is measured. (A distinct blue 
colour is obtained when the above mixture contains tryptophan to 
the extent of 1 part in 1,000,000.) The colour can be estimated 
approximately by comparison with an ammoniacal copper sulphate 
solution prepared in the following way. One gram of anhydrous 
copper sulphate is dissolved in 100 c.c. of water; 1 c.c. of this 
solution is mixed with 20 c.c. ammonia solution, and the mixture 
is diluted with water to 100 c.c. The colour thus obtained corre- 
sponds very nearly to that given with 0°0001 gram tryptophan with 
the aldehyde reagent. A more accurate way of ascertaining the 
amount of colour in a solution is the spectrophotometric method 
described in detail by the author. To estimate the tryptophan 
content of a protein, 1 gram of the substance is dissolved in 500 c.c. 
of 0°5% sodium carbonate solution, and incubated for twenty-four 
hours with 0°5 gram pancreatin (with known tryptophan content) ; 
50 c.c. of the digest are then treated with the p-dimethyldiaminobenz- 
aldehyde solution in the manner described above. A table is given 
showing the tryptophan content of various proteins. Ss. B. 8. 
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condensation of, with glucose (Mac- 
DONALD), T., 1896 ; P., 260. 

condensation of cyclic ketones with 
(WALLACH and v. RECHENBERG), 
A., i, 54, 182. 

benzylmercaptole and p-tolylmercap- 
tole of, and their derivatives 
(Fromm, Forster, and v. ScHER- 
SCHEWITZKI), A., i, 176. 

estimation of, in urine (SAMMET), 
A., ti, 449. 


| Acetone, dihydroxy-, action of phos- 


phates on (v. LEBEDEV), A., i, 592. 


Acetone of crystallisation, double salts 


KEN vorM. F. BAYER & Co.), A., i, | 


456. 

Acetoacetonitrile-o- and -p-tolylhydr- 
azones (MICHAELIS and KLAPPERT), 
A., i, 526. 

Acetoaceto-c-toluidide, 3-chloro- (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 456. 

Acetoaceto-o- and -p-toluidides, cyano- 
(DAINs and GRIFFIN), A., i, 1088. 
Acetoaceto-o-, -m-, and -p-toluidides 
(Ewrns and Krne), T., 106. 
Acetochloroanilide, velocity of the 
change of, into p-chloroacetanilide 

(Rivetr), A., ii, 202, 1041. 

Acetoethylamide, cyano- (BIANCHI), A., 
i, 715. 

Acetoglucal (FiscuEr and Zacn), A., i, 
445. 

Acetohydroxamic acid, complex copper 
— salt (Ley and MANNCHEN), 

«» 1, 847. 

Pet acid, amino-, and its 
salts (LEY and MANNCHEN), A., i, 
346. 

Acetomethylamide, cyano- 

» i, 

Acetone, purification of, with sodium 
iodide (SHIPsEY and WERNER), T., 
1255; P., 194, 

absorption spectrum of (StaRkK),A., ii, 
815. 

absorption of ultra-violet light by 
(BIELECKI and HENR!), A., li, 363 ; 
(CLARKE and Srewarrt), A., ii, 
999. 

electrical conductivity of (CARVALLO), 
A., ii, 549 


(BIANCHI), 


with (MArsH and Raymgs), T., 781; 
P., 62. 
Acetone substances, estimation of, in 
blood (Marriott), A., ti, 450. 
Acetonedicarboxylic acid, condensation 
of, with phenols (Dry), P., 154. 

Acetonephenylhydrazone, equilibrium 
of, with water (BLANKsMA), A., i 
ii. 

compound of styphnic acid and (Agos- 
TINELLI), A., i, 459. 
Acetone-2-quinolylhydrazone (PERKIN 
and Rosrnson), T., 1978. 
Acetonitrile, chloro-oximino-, and its 
acetate (HoUBEN and KAUFFMANN), 
A., i, 1160. 
Acetonylacetonephenylhydrazone, cata- 
lytic decomposition of (ARBUZOoV and 
CHRUCK!), A., i, 1098. 
Aceto-p-phenetidide, 2:3:5-¢rinitro- (Re- 
VERDIN and FURSTENBERG), A., i, 
851. 

Acetophenone, 5-amino-2-hydroxy-, 
acetyl derivative,and its derivatives 
(KuUNCKELL), A., i, 1358. 

2:4:5-trihydroxy- (BARGELLIN}),A., -i, 
460. 
2-hydroxy-5-amino-, acetyl derivative 
(KUNCKELL and HAMMER- 
SCHMIDT), A., i, 1205. 
Acetophenone-glycerol (GERHARDT), A 
1, Mi. 

Acetophenoneoxime, action of heat on 
(Korz and WunstorF), A., i, 1361. 
a icy ano- (BIAN- 

CHI), A., i, 715 
Aceto-o-toluidide, 6-bromo-3-nitro- 
(BLANKSMA), A., i, 31. 
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Aceto-p-toluidide, 2-bromo-5-nitro- 
(BLanKsM4A), A., i, 31. 

Aceto-m- and -p-toluidides, cyano- 
(Darns and GrirFin), A., i, 1088. 
Acetotrimethylenediamide, dicyano- 

(Biancul), A., i, 715. 
Acetoxime, action of heat on (Kérz and 
WownsrorrF), A., i, 1361. 
Acetoximinochloroacetamide (HovuBEN 
and KAUFFMANN), A., i, 1160. 
4-Acetoxy-2-acetyl-1:3:5-triphenylpyr- 
role (WIDMAN and ALMsTR6m), A., i, 
1221. 
2-Acetoxy-3-allylbenzoic acid (CLAISEN 
and EIsues), A., i, 1178. 
2-Acetoxybenzaldehydeacetylpheny]- 
hydrazone, 5-bromo- (Turrey and 
Brewster), A., i, 650. 
o-Acetoxzybenzaldehydephenylbenzyl- 
hydrazone (TorREY and BREewsrTER), 
A.. i, 650. 
4-Acetoxybenzeneazoformamide (Hk&IL- 
BRON and HENDERSON), T., 1415. 
o-Acetoxybenzoic acid (acetylsalicylic 
acid : aspirin), hydrolysis of salts 
of, and preparation of its calcium 
salt (MATHS), A., i, 48. 
preparation of halogen alkyl esters of 
(WoOLFFENSTEIN), A., i, 727. 
trichloro-tert.-butyl and  -isopropyl 
esters of (WOLFFENSTEIN and ZELT- 
NER), A., i, 367. 
estimation of (AsTruc), A., ii, 806. 
Acetoxyisobutyric acids, di- and ¢7i- 
chloro-, and their derivatives (BLAISE), 
A., i, 11, 12. 

Be me ps neon and 4-nitro- (v. 
Braun and Bartscn), A., i, 1318. 
8-Acetoxyethylbenzene. See Benzyl- 

carbiny] acetate. 


2-Aceto-p-2-xylidide, 5-bromo-, and 3:5- | 


dibromo-6-nitro- (BLANKSMA), A., i, 
354. 
4-Acetoxyphenol, «ci-2:6-dinitro-, and 
its salts and compound with aniline 
(RICHTER), A., i, 1824. 
2-Acetoxy-5-phenylacridine (KEHR- 
MANN and Marvsrnsky), A., i, 93. 
2-Acetoxy-5-phenyl-10-methylacridin- 
ium salts (KEHRMANN and Martusin- 
sky), A., i, 93. 
p-Acetoxyphenylquinoxanthenol chlor- 
ide hydrochloride (GomBERG and 
West), A., i, 74. 


2- and 4-Acetoxy-9-phenylquinoxanthe- | 


nols, chloride hydrochlorides (Gom- 

BERG and West), A., i, 75, 76. 
p-Acetoxyphenylxanthenol and its salts 

(GomBERG and West), A., i, 74. 
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y-Acetoxypropylbenzene, 4-nitro- 
(BRAUN and Bartsca), A., i, 1319. 
p-Acetoxytriphenylmethyl chloride 


(GomBERG), A., i, 258. 
p-Acetoxytriphenylmethyl ether (Gom- 
BERG), A., i, 258. 
5-Acetoxy-1:2:4-triphenylpyrrole (ALM- 
sTROM), A., i, 1241. 
Acetyl groups, estimation of (Nor- 
MANN), A., ii, 161. 
Acetyl chloride, chloro-, action of, on 
ethyl malonate (BENARY), A., i, 
191. 
compound of aluminium chloride 
and (BOESEKEN and HAssEL- 
BACH), A., i, 334. 
Acetylacetonates, metallic, absorption 
spectra of (MorGAN and Moss), P., 
371. 
Acetylacetone, influence of, on ionic re- 
actions(HrwitT and Many), P., 30. 
metallic derivatives of (FRANZEN and 
RysErR), A., i, 1042. 
eesium, lithium, and scandium deriva- 
tives of (MorcAN and Moss), P., 
378. 
cerium derivatives of (JoB and Gots- 
SEDET), A., i, 828. 
Acetylacetone, oximino-, salts of (Lir- 
SCHITZ), A., i, 1362. 
Acetylaniline-m-sulphonic acid, amide, 
anilide, and chloride (ZINcKE and 
Miuer), A., i, 355. 
4-Acetyl-1-8-anthraquinony]-3-methyl- 
pyrazolone (MOHLAUv), A., i, 104. 
1-Acetylbenziminazole (BistrzycKI and 
PrzEworskl), A., i, 104. 
Acetyl-o-benzoylaminodiphenylamine 
(WotFr, Grin, and Ko.astvs), A., i 
1102. 
3-Acetyl-4-dibromobenzylhydantoin, 2- 
thio- (Jonnson and Scott), A., i, 
1105. 
4-Acetyl-3-(4’:2’-)bromohydroxyphenyl- 
dihydro-2:4-benzoxazine-l-one (EKE- 
LEY and CLINTON), A., i, 395. 
Acetyldihydrobrucinonic acid (LEUCHS 
and Perrcg), A., i, 195. 
4-Acetyl-3-p-dimethylaminophenyldi- 
hydro-2:4-benzoxazine-l-one (EKE- 
LEY and CLInTon), A., i, 396. 
Acetyldimethylearbinol, derivatives of 
(Favorskrand VANscHEJDT), A.,i, 14. 
4-Acetyl-2:3-dimethylpyrrole and_ its 
-5-carboxylic acid (PiLory and BLo- 
MER), A., i, 196. 
3-Acetyl-2:4-dimethylpyrrole, 5-bromo- 
(FIscHER and BARTHOLOMAUS), A., i, 
1236. 


2- and 4-Acetoxy-9-phenylxanthexols 3-Acetyl-2:4-dimethylpyrrole-phthalide 
and their derivatives (GOMBERG and | 


West), A., i, 75, 76. 


and -phthalic acid (Fiscuer and 


KROLLPFEIFFER), A., i, 94. 


INDEX OF SUBJECTS. 


Acetylene, structure of (MATHEWs), 

A., i, 582 

ultra-violet absorption spectra of 
(Henri and LANDAD), A., ii, 267. 

inflammability of mixtures of air and 
(DELEPINE), A., i, 813. 

adsorption of, by palladium black 
(PaALand HoHENEGGER), A.,i, 241. 

solubility of, in organic liquids 
(JAMES), A., i, 329. 

pyrogenic condensation of (MEYER 
and TANZEN), A., i, 1294. 

action of, on copper salts (LAVILLA 
LiorEns), A., i, 813. 

constitution of the compounds of, 
with mercuric haloids (MANCHOT 
and Haas), A., i, 1009. 

halogen derivatives of, and their con- 
stitution (BrLtTz), A., i, 241. 

sodium derivative, action of, on alkyl 
iodides (LEBEAU and Picon), A., i, 
438. 

estimation of phosphorus in (DENNIS 
and O’Brien), A., ii, 430. 

Acetylene-silver acetylide, compounds 
of sodium silver thiosulphate and 
(BHADURI), A., i, 241. 

Acetylenic compounds, refraction and 
magnetic rotation of (MourEv, MuL- 
LER, and VARIN), A., ii, 994, 

8-Acetylethyldimethylamine. See 
Methyl dimethylaminoethyl ketone. 

1-Acetylcyclohexan-l-ol and its semi- 
carbazone (FAVORSKI and KoLorTova), 
A., i, 16. 

1-Acetylhydantoin, 5-amino-, acetyl 
derivative (BKILTZ and GIESELER), A., 
i, 1393. 

4-Acetyl-3-(1:3)-dihydroxyphenyldi- 
hydro-2:4-benzoxazine (KKELEY and 
CuintTon), A., i, 396. 

4-Acetyl-3(3’:4’)dshydroxyphenyldi- 
hydro-2:4-benzoxazine-l-one (EKELEY 
and CLInTon), A., i, 395. 

Acetyl-p-hydroxyphenylethylamine, 
chloro- (GUGGENHEIM), A., i, 773. 

Acetylindoxylic acid, tetvachloro- (ORN- 
DORFF and NicuHols), A., i, 99. 

8-Acetyliodogalactose (MILLS), A.,i,707. 

Acetyl mesityl oxide, vanadium deriv- 
ative of (MorGan and Moss), P., 374. 

4-Acetyl-3-o-methoxyphenyldihydro- 
2:4-benzoxazine-l-one (EKELEY and 
Cuinton), A., i, 395. 

Acetyl-8-methoxyquinoline, amino-, 
hydrochloride and chloro- (FRANKEL 
and Graver), A., i, 1235. 

1-Acetyl-2-methylbenziminazole (Bis- 
TRZYCKI and PrzEworsk]), A., i, 104. 

9-Acetyl-9-methylfiluorene and its semi- 


carbazone (MEERWEIN, KREMERS, and | 


SPLITTEGARB), A., i, 486. 


} 
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8-Acetyl-2-methylindole and its salts 
(Oppo), A., i, 1098. 
and 3-chloro- (SALWAy), T., 354. 
2-Acetyl-1-methyl-A?-cyclopentene and 
its semicarbazone (HAwoxtTH), T., 
1249. 

BB-Acetylmethyltrimethylenetetra- 
methyldiamine. See Methyl tetra- 
methyldéaminotert.-butyl ketone. 

Acetylmorphine, chloro-, and dichloro- 
(CHEMISCHE FABRIK VON HEYDEN), 
A., i, 512. 

4-Acety1-3-o-nitrophenyldihydro-2:4- 
benzoxazine-l-one (EKELEY 
CLINTON), A., i, 395. 

8-Acetyl-5-phenyl-4:5-dihydroiscoxazole 
(Diets and SHARKOFF), A., i, 875. 

5-Acetylphenylhydrazino-1-phenyltri- 
azole, 3-thiol- (Fromm, HEYDER, 
JuNG, and Sturm), A., i, 206. 

5-Acetyl-1-phenyl-2-methylpyridonone, 
action of ammonia and amines on 
(ConEV and PETRENKO-KRITTSCHEN- 
Ko), A., i, 1284. 

Acetylpyrreles, condensation of ethyl 
oxalate with (Prnoty and WIL1), A., 
i, 1226. 

Acetylpyruvonitroamide and its phenyl- 
hydrazine derivative (BENARY and 
SILBERMAND), A., i, 653. 

Acetylricinelaidic acid (MUHLE), A., i, 


and 


Acetylricinstearolic acid (MUHLE), A., 
i, 823. 

Acetylsalicylic acid. See o-Acetoxy- 
benzoic acid. 

1- and 2-Acetylscatoles and their deriv- 
atives (Oppo), A., i, 1099. 

8-Acetyl-2:4:2’:4’-tetramethyl-aa-di- 
pyrry lethane-3’-carboxylic acid, 
ethyl ester (FIscHER and BARTHOLO- 
MAus), A., i, 1236. 

$- and 5-Acetyl-2:4-2’:4’-tetramethyl- 
dipyrrylmethane-3’-carboxylic acids, 
ethyl esters (FIs‘HER and BARTHOLO- 
MAUs), A., i, 1236. 

Acetylthiolacetic acid and its chloride 
(BENARY), A., i, 892. 

Acetylthiolacetylacetoacetic acid, ethyl 
ester, sodium derivative (BENARY), 
A., i, 892. 

Acetylthiolacetylcyanoacetic acid. See 


y-Acetylthiol-A«-butenoic acid, a- 
cyano-B-hydroxy-. 
| Acetylthiolacetylmalonic acid, ethyl 


ester (BENARY), A., i, 892. 
y-Acetylthiol-A«-butenoic acid, a-cyano- 
B-hyiroxy-, ethyl ester (BENARY), A., 
i, 892. 
a-Acetylthiotetronic acid and its 
phenylhydrazone (BENARy), A., i, 
892. 
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8-Acetyltrimethylenetetramethyldi- 
amine. See Methyl tetramethyldi- 
aminoisopropyl ketone. 

3-Acetyl-1:2:4-triphenylpyrrole, 5- 
chloro- (ALMsTROM), A., i, 1241. 

2-Acetyl-1:3:5-triphenylpyrrole and 4- 
chloro-, and its semicarbazone and 


4-hydroxy- (WIDMAN and ALMSTROM), | 


A., i, 1291. 
Acid, C,H,,0;, and its derivatives from 


oxidation of bornylene (HENDER- | 


son and Caw), T., 1547; P., 
246. 

C,,H,0,9, from dehydration of mellitic 
acid (MEYER and STEINER), A., i, 
368. 

C12Hy90,(-+-H,O), from oxidation of 

42H,,0,, from picrotoxin (AN- 
GELICO), A., i, 69. 

C,,H,,0,, from oxidation of C,.H,,0., 
from picrotoxin (ANGELICO), A., i, 
6 


©,.H,,0,4, and its derivatives, from the 
diketone ©,,;H,.0,, from selinene 
(SEMMLER and Rissz), A., i, 369. 

C,3H,,0;, from hydrolysis of humulol 
(PowER, TuTIN, and RocrErson), 


T., 1288. 
C,,H,,0,Br, and its esters, from a- 
bromopicrotoxinin (HoRRMANN), 


A., i, 1214. 


C,,H,,0,, and its calcium salt from | 
Antiaris latex (KILIAnI), A., i, | 


1030. 

CigH2403, from oxidation of caulosapo- 
genin (Power and Satway), T., 
201. 

C,,H,0,, from diphenyl-y-butylcarb- 
inol, constitution of, and _ its 
chloride and amide (RAMART- 
Lucas), A., i, 1327. 

C,,H,,0,N,, from 1-phenyl-3-methyl- 
5-pyrazone and 1-phenyl-3-methy]- 
4-pyrazol-5-onylidenephthalide 
(Scuu.tz and Roupsg), A., i, 297. 

CoH 990;, from substance, C.9H,,0,N 
(BoveauLt), A., i, 366. 

C.3H4g02, from C.9.H,.0,, from oxida- 
tion of oleanone (Turin and Naun- 
TON), T., 2059. 

Acids, nature of (VoRLANDER), A., ii, 
130; (MryeR), A., ii, 313. 

relation between the absorption 
spectra of, and of their sodium 
salts (WRicHT), T., 528; P., 63. 

relation between the conductivity of, 
and their absorption by hide (Bro- 
CHET), A., ii, 114. 

neutralisation of, with bases (CORNEC), 
A., ii, 840. 

catalytic activity of (Dawson and 
Powis), T., 2135 ; P., 308. 
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Acids, influence of, on alcoholic fermen- 
tation (M. and Mug. M. Rosen- 
BLATT), A., i, 1423. 

poisoning by. See Poisoning. 
of moss (FIscHER), A., i, 1352. 
estimation of, in honey (HEIDUSCHKA 
and KAUFMANN), A., i, 810. 
acetylenic, fixation of alkali hydrogen 
sulphites by the salts and esters of 
(LASAUSSE), A., i, 265. 
aliphatic, biochemical synthesis of 
(SMEDLEY and LUBRzYNSKA), A., 
i, 1014. 
and their esters, absorption of ultra- 
violet light by (BIELECKI and 
Henri), A., ii, 263, 895. 
action of bromine on the chlorides 
of (MIcHAEL and ScHARF), A., 
i, 246. 
formation of dextrose from (RINGER 
and Jonas), A., i, 319. 
effect of, on phagocytosis (HAm- 
BURGER and DE HAan), A., i, 


1012. 

of the human brain (Grey), A., i, 
552. 

dextrose esters, preparation and 


action of (BLoor), A., i, 1014. 
lower, analysis of mixtures of 
(LANGHELD and ZEILEIs), A., ii, 
443. 
non-volatile,and cholesterol,amounts 
of, in animal organs (MAYER and 
ScHAEFFER), A., i, 424. 
saturated, action of alkaline 
potassium permanganate on 
(PRSHEVALSKI), A., i, 1150. 
solid,estimation of (HEIpUSCHKA aud 
BurGER), A., ii, 351; (SercEr), 
A., ii, 536. 
substituted, rate of hydrolysis of 
esters of (DRUSHEL and Dkay), 
A., ii, 491; (DEAN), A., ii, 687. 
unsaturated, catalytic reduction of, 
in presence of nickel oxides 
(BEDFORD and ErpMANN), A., 
A, 3, FA. 
behaviour of, on heating with 
selenious acid (FoKIN), A., i, 
442. 
volatile, qualitative estimation of 
(AcuLHon), A., ii, 536. 
aromatic _stereoisomeric, _ physico- 
chemical investigations with (RorH 
and STOERMER), A., ii, 296. 
monobasic, dissociation of (DHAR and 
DatTA), A., ii, 565. 
reduction of the esters of, with 
sodium (CHABLAY), A., i, 438. 
dibasie organic, catalytic decomposi- 
tion of esters of, in presence of 
alumina (MIcHIELSs), A., i, 1040. 


west 
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Acids, carboxylic, preparation of second- 
ary amines from (LE SuzuR), T., 
1119; P., 189. 

degradation of, in the animal 
organism (FRIEDMANN- and 
TURK ; FRIEDMANN), A., i, 1276; 
(MocuHizvuKI; FRIEDMANN and 
Maasgz), A., i, 1277. 

aromatic, mercury compounds of 
esters of (SCHOELLER 
ScuoravutH), A., i, 119. 

dicarboxylic, 1:2- and 1:3-, constitution 
of the chlorides of (v. AUWERS and 
Scumip7), A., i, 338. 


of the ethylene series, ultra-violet | 
absorption spectra of (BIELECKI | 


ENRI), A., ii, 815. 
of alkali 


and 
action 


Fossk), A., i, 247. 


fatty, absorption spectra of, and of | 
| Acid dichlorides, constitution of (OTT), 


their isomeric esters (BIELECKI 
and HEnrI), A., ii, 86. 


fractional precipitation of mixtures | 
of (Kreis and Rorsn), A., ii, | 


161. 


metabolism of, in the liver (MoT- | 


TRAM), A., i, 124. 
volatile, of corn silage (Dox and 
Nerpic), A., i, 236. 
halogen-substituted, reactions of 
(MApsEn), T., 965; P., 129. 
velocity of reaction of bases with 
(JOHANSSON), A., ii, 126. 
inorganic, specific heats and heats of 
dilution of some (RIcHARDS and 
RowBk), A., ii, 920. 
organic, occurrence of, in fungi (HERR- 
MANN), A., i, 433 
steam distillation of (STEIN), A., ii, 
670. 
conductivity and dissociation of 
(SmitH and Jongs), A., ii, 747. 
drop weights of solutions of salts 
of (MorcAN and McKiranayn), 
A., ii, 1028. 
conversion of, into ketones (SABA- 
TIER and MAILHE), A., i, 700. 
action of sulphur chloride and of 
thiony] chloride on metallic salts 
of (DENHAM and WooDHOUSE), 
T., 1861; P., 261. 
catalytic acceleration of the esteri- 
fication of, by glucinum com- 
pounds (HavsEr and Kz1orz), 
A.; i, 246. 
preparation of the ammonium salts 
of (Kiser and McMaster), A., 
i, 248. 
distillation and sublimation of am- 
monium salts of (EscALES and 
KoerpxkB), A., i, 334. 
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and | 


sulphites on | 
(Bovcautrt and MovcueEt-La- 
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Acids, organic, apparatus for estimation 
of carboxy] groups in (HUNTER and 
Epwarps), A., ii, 535. 
saturated, gradual degradation of 
(BARBIER and LocguIn), A., i, 700. 
strong, hydrolysis of salts of (VAN 
Laan), A., ii, 472. 
weak, dissociation of (Duar), A., ii, 
565. 
very weak, dissociation constants of 
(MicHAELIs and Rona), A., ii, 379. 
Acid amides. See Amides. 
Acid anhydrides. See Anhydrides, 
Acid chlorides, decomposition of, by 
aluminium chloride (BOESEKEN), A., 
i, 334. 

condensation of, with the ethyl esters 
of acetoacetic acid, cyanoacetic 
acid, and malonic acid (WEIZMANN, 
STEPHEN, and AGASHE), T., 1855; 
P., 264; 


A., i, 825. 
Acid haloids, preparation and reactions 
of (STAUDINGER and ANTHEs), A., i, 
616. 
Acidity, dependence of, on the intensity 
of electrons (CRATO), A., ii, 665. 
new volumetric method for deter- 
mining (DuBRIsAY), A., ii, 388. 
electrometric measurement of, in 
biological liquids (HAssELBALCH), 
A., ii, 379. 
estimation of, in silage (SWANSON, 
CALVIN, and HUNGERFORD), A., i, 
809. 
Acidosis (KENNAWAY, PEMBREY, and 
Poutton), A., i, 1408. 
Acineta tuberosa, distribution of salts in 
(MaAcALLuM), A., ii, 844. 
Acon, constituents of (MATTHES and 
STREICHER), A., i, 1427. 
Aconite alkaloids (ScHULZE and LigEB- 
NER), A., i, 1375. 
Aconitine, constitution and derivatives 
of (Brapy), T., 1821; P., 253. 
Aconitum lycoctonum, alkaloids of 
(ScuuuzeE and BIER.ine@), A., i, 287. 
Acraldehyde (acrolein), detection of 
(GEcHSNER DE CoNnINCK), A., ii, 79. 
Acraldehyde, a88-trichloro- (PRINs), A., 
i, 1037. 
Acridine, derivatives of (KEHRMANN and 
MATUSINSKY), A., i, 93. 
salts, constitution of (Conz), A., i, 92. 
Acridine, 3-amino-, 3:6-diamino-, 3:6- 
diiodo-, and 8-iodo-6-amino-, and 
their derivatives (GRANDMOUGIN and 
Smirovs), A., i, 1391. 
Acridinium colouring-matters, action of 
potassium cyanide on (EnRiicn and 
BENDA), A., i, 904. 
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Acridinium-orange, cyano-, and its salts 
(EHRLICH and BENDA), A., i, 906. 
Acridonium salts, chromoisomeric, struc- 

ture of (HanTzscnw), A., i, 393. 
Acrose, formation of (ScHmirz), A., i, 
54, 

lic acid, ethyl ester, preparation of 
ROBRIDGE), A., i, 160. 

Acrylic acid, a8-dichloro-, and its amide 
and trichloro- {Prins), A., i, 1037. 

trichloro-, and its salts (BOzsSEKEN 

and Dugsarpin), A., i, 821. 
Acrylyl chloride, ¢richloro-, and its 
compound with aluminium chloride 
(BOESEKEN and HassE.pBacg), A., i, 
335. 
Actinium and its radioactive derivatives 
(HauN and Rorsensacn), A., ii, 
463. 
position of, in the uranium series 
(HaHN and MEITNER), A., ii, 
821. 

distribution of the active deposit of, 
in an electric field (WALMSLEY), A., 
ii, 905. 

Actinium-C, atomic weight and disin- 
tegration of (FAJANs), A., ii, 908. 

range of the recoil atoms from (Woop), 

A., ii, 908. 

Actinometer, levulose (BERTHELOT and 

TAUDECHON), A., ii, 267. 

Actinomyces, symbiotic oxidising action 

of, with a soil bacterium (BEYERINCK), 

A., i, 683. 

Acylacetonates of vanadium (Morcan 

and Moss), T., 78. 

Acylglucosamines, a-amino-, prepara- 

tion of anhydrides of (WEIZMANN and 

Hopwoop), A., i, 958. 


9 
Ac 
( 


Adaline. See a-Ethylbutyrylcarbamide, | 


a-bromo-. 


Adansonia digitata, constituents of the | 


fruit and seeds of (PEenty), A., i, 
1140. 

Adansonia Grandidieri, constituents of 
the oil from (THomAs and Botry), A., 
i, 1078. 

Address, presidential (FRANKLAND), T., 
713; P., 93 


Adenase, presence of, in the organs of | 


the body (Lone), A., i, 1272. 
Aetiophyllin (WILLSTATTER and Fiscx- 
ER), A., i, 1218. 

Aetioporphyrin and its salts (WILLs- 
TATTER and FiscHER), A., i, 1218. 
Affinity, chemicai (BrONsTED), A., ii, 

295. 
residual, and co-ordination (MoRGAN 
and Moss), P., 371. 
relation between chemical consti- 
tution and (CLARKE), T., 1689; 
P., 249, 


SUBJECTS, 


Adipic acid, ad-diamino-, and aé-di. 
bromo-, ethyl and methyl esters 
(STEPHEN and WkIzMANN), T., 271; 
P., 36 

aBy5-tetraamino- and fy-diamino- 
a8-dihydroxy-, dilactams of(TRavube 
and Lazar), A., i, 1806. 
Adipoin, p-nitrophenylhydrazone(WIL1s- 
TATTER and SONNENFELD), A., i, 1200. 
Adipopinacone and its hydrate (Mr- 
CHIELS), A., i, 244. 
cycloAdipyldiaminotolan (Rucci), A., 
i, 1106. 
Adrenal secretion, effect of, on muscular 
fatigue (CANNON and Nick), A., i, 677. 

Adrenaline (suprarenine ; epinephrine), 
extraction of, from the suprarenal 
glands of the whale (WEIDLEIN), 
A., i, 502. 

effects of injection of (BreRRY and 
FANDARD), A., i, 426. 

effect on, on blood-pressure (CANNON 
and LyMAN), A., i, 426. 

action of, on the bronchioles (GoLLA 
and SyMEs), A., i, 1023. 

influence of, on glycemia (BIERRY 
and FANDARD), A., i, $28. 

and anesthetics, action of, on the 
heart (GuNN), A., i, 1184. 

permeability of the kidneys to sugar, 
after injection of (v. KonscHEce), 
A., i, 131 

influence of, on the vascularity of the 
liver (BurtoN-Opitz), A., i, 138. 

effect of, on the pulmonary circula- 
tion (TRIBE), A., i, 137. 

action of, on respiration (Fucus and 
Rota), A., i, 793. 

effect of infusion of, on the sugar con- 
tent of blood and urine (GRAMEN- 
ITZKI), A., i, 137. 

influence of, on the nitrogen in urine 
(ROSENBLOOM and WEINBERGER), 
A., i, 319. 

estimation of (FRANK), A., i, 674. 

estimation of, colorimetrically (Foutn, 
CANNON, and DEnis), A., ii, 164. 

estimation of, colorimetrically in supra- 
renal glands (SEIDELL), A., ii, 892. 

Adsorption (Raxovsxk1), A., ii, 114, 

302, 303; (ScHmIpT), A., ii, 677. 
relation between coagulation by elec- 
trolytes and (IsH1zaka and FRe- 
UNDLICH), A., ii, 486. 
by clays (RoHLAND), A., ii, 27. 
by crystal surfaces (Marc), A., ii, 113. 
of electrolytes (EstrupP), A., ii, 1028. 
of water by solids (Katz), A., ii, 27. 
in solutions (v. GzorGIEvics), A., ii, 
561, 562. 
Agitator, mechanical (GRIGNARD), A., 
li, 1046. 
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Agricultural chemistry, general advance 
and prospects of (BrEHM), A., i, 
1035. 

Air. See Atmospheric air and Mine air. 

Ajacine and its salts (KELLER and V6L- 
KER), A., i, 642. 

Ajaconine and its derivatives (KELLER 
and VOLKER), A., i, 642. 

a-Alanine (a-aminopropionic acid), opti- 

cal resolution of (COLOMBANO and 
Sanna), A., i, 1306. 

compounds of, with metallic salts 
(PFFIFFER and v. MopDELSK?), A., 
i, 710. 

ethyl ester, d-camphorsulphonate 
(CoLoMBANO and Sanna), A., i, 
1306. 

d-Alanine, separation of d-valine and 
(LEVENE and VAN SLYKE), A., ii, 
1085. 

d-a-Alanine, d-bromo- 


ethyl _ ester, 


camphorsulphonate (CoLOMBANO and | 


Sanna), A., i, 1306. 

B-Alanine (8-aminopropionic acid), de- 
tection of (ABDERHALDEN and Fopor), 
A., i, 798. 

dl-Alanine, action of leucocytes on 
(LEVENE and Meyer), A., i, 1275. 

a-Alanineoxalylglycine, esters and di- 
amide of (MEYERINGH), A., i, 834. 

Alanylglucosamine anhydride (WEIz- 
MANN and Hopwoop), A., i, 958. 

Alanylglyeylglycine, oxidation of 
(EISLER), A., i, 712. 

dl-Alanyl-p-hydroxyphenylethylamine 
(GUGGENHEIM), A., i, 773. 

Albite, constant composition of (FooTE 
and BRADLEY), A., ii, 717. 

Albumin, action of arsenious, arsenic, and 

phosphoric acids on (BONGIOVANNI), 
A., i, 539. 

inhibition of hemolysis by ethyl 
alcohol by means of (FISCHER), 
A., i, 939. 

precipitation of, by ammonium sulph- 
ate (CHicK and Martin), A., i, 
1004. 

detection of, in urine (JoLuEs), A., ii, 
83. 

estimation of, by precipitation with 
picric acid (LABBE and Macurn), 
A., i, 644. 

estimation of, in milk (KoBEr), A., ii, 
1088. 

Alcohol, C,,H,,0,, from oxidation of 

bornylene (HENDERSON and Caw), 
T., 1549; P., 246. 

CioHy99., from menthene (HAmA- 
LAINEN), A., i, 184. 

C,,H,,0, and its phenylurethane from 
undecyl alcohol and zine chloride 
(Loceinoy), A., i, 333. 


i 
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Alcohol, ©,.H,,0,, from oxidation of 3- 
ethyl-pulegol (Zaicrv), A., i, 1370. 
Alcohols, ultra-violet absorption spectra 
of (Massot and Favcon), A., ii, 
815. 
salts and water, equilibrinm in systems 
of (FRANKFORTER and FRrAryY), A., 
ii, 685. 
oxidation of, under the influence of 
heat (SENDERENS), A., i, 814. 
addition of, to nitriles in presence of 
ethoxides (MARSHALL, ACREE, and 
Myers), A., i, 253; (MAKSHALL, 
Harrison, and AcrEE), A., ii, 
577. 
action of hydrogen peroxide on crude, 
in presence of manganese salts 
(CHAUVIN), A., i, 1037. 
compounds of, with halogen acids 
(FAvorsKI, UMNovA, ASCHMARIN, 
and FritzMANn), A., i, 1146. 
aliphatic, reduction of aromatic alco- 
hols by (ScHMIDLIN and Garcfa- 
Banus), A., i, 34. 
velocity of the reaction of bromine 
with aqueous solutions of (R6NA), 
A., ii, 199. 
oxonium compounds of (TscHE- 
LINCEV), A., ii, 924. 
aromatic, reduction of, by aliphatic 
alcohols (SCHMIDLIN and GaARcfa- 
Bants), A., i, 34. 
higher, estimation of, in wines (Vv. 
FELLENBERG), A., ii, 78. 
lower, vapour pressure of, and of their 
azeotropic mixtures with water 
(MerRIMAN), T., 628; P., 68. 
lower aliphatic, equilibrium of mix- 
tures of water and (ATKINS and 
Wattace), T., 1461; P., 194. 
normal secondary, rotation of 
(PickARD and Kenyon), T., 
1923; P., 266. 
optically active, configurations of 
(CLoucH), P., 357. 
polyatomic, as sources of carbon for 
lower fungi (NErpI¢), A., i, 1423. 
primary, preparation of, by reduction 
of esters with sodium (CHABLAY), 
A., i, 438. 
secondary ethylenic, hydrogenation of, 
in presence of nickel (DourRis), A., 
i, 814. 
secondary hydroaromatic, bromination 
of (Bopkoux and TaBoury), A., i, 
872. 
tertiary, preparation of (RYAN and 
Ditton), A., i, 583. 
Alcoholic fermentation. 
tion. 
Alcoholometry (JosrrH and RAg), A., ii, 


885. 


See Fermenta- 
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Aldeh action of ultra-violet light on 
(FRANKE and POLLITZER), 
703. 

action of light on the change of colour 
of solutions of ee of 
(Stoppe and Nowak), A., i, 1200. 

catalytic decomposition of{Kv ZNECOV), 
A., i, 826. 

— bo by bromine (ANDERSON), 
A,, i, 

electrolytic. “reduction of (ScHEPss), 
A., i, 1154. 

reduction of, to hydrccarbons by means 
of zinc amalgam (CLEMMENSEN), 
A., i, 733. 

action of acid and alkaline solutions 
of, on metals and their salts (HARt- 


A., i, 


WAGNER), &., 4, 361. 
action of metallic cyanides on 
(FRANZEN and Ryssr), A., i, 1042. 
action of 2-methylindole with 
(ScuouiTz), A., i, 893. 


action of, on phenols (WICHELHAUS), 
A., i, 261. 

action of silicon tetrachloride on 
(CurRIg), A., i, 1043. 

condensation of, with aminohydroxy- 
anthraquinones (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 95. 

influence of, on oxydones (BATTELLI 
and Srern), A » 1, 929. 

Angeli- Rimini reaction for(BALBIANO), 
A., i, 733 ; (ANGELI), A., i, 983. 
estimation of (FEINBERG), A., ii, 255. 
aromatic, autoxidation of (STAUDIN- 

GER, HENE, and Proprom), A., i 


1353. 
condensation of, with  acetyl-p- 
phenylenediamine, p-amino- 


oxanilic acid and p-aminopheny]l- 
glycine (ScaLécL), A., i, 1099. 
condensation of, with pyruvic acid 
(LUBRZYNSKA and SMEDLEY), P., 
174; A., i, 970. 
ketonic,enzymic formation of hydroxy- 
acids from (DAKIN and DuDLEY), 
A., i, 565. 
unsaturated, absorption 
(Purvis and McCLex.anp), T., 433; 
P., 26. 
o-Aldehydophenylglucoside, a-amino-, 
triacetyl derivative, hydrobromide 
(IRVINE and Hynp), T., 51. 
o-Aldehydophenylglycine and its amide 
ie their oximes (GiuuD), T., 1251 ; 
190. 


spectra of | 


o- Aldehydophenyinitrosohydroxylamine, 


synthesis of (BAUDIscA), A., i, 52. 
B- a acid (BLAISE and 
CARRIERE), A., i, 248. 


o-Aldehydosuceinanilic acid (PERKIN 
and RoBInson), 


Ray 1089. 
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Aldol, preparation of, and oe gr 
of formaldehyde with (KRAVEc), A., 
1303. 

Alfalfa. See Lucerne. 

Alg@, marine, biochemistry of (Ky.in), 

A., i, 435 
arsenic in (MARCELET), A., i, 1034, 

Alicylic compounds, coupling of gly- 
curonic acid -— in the organism 
(HAMALAINEN), A., i, 183. 

Alimentary canal, maximal reduction of 

(LonDoN and Kapian), A., i, 1262. 
effect of feeding on protein cleavage pro- 
ducts on the (CoHNHET™), A., i, 672. 
Alizarin (1:2- -dihydroxyanthraquinone), 
occurrence of, in crab-shells (Korn- 
FELD), A., i, 315. 
lakes of, with tervalent metals 
(M6utav and Magrzet), A., i, 408. 
Alkali carbonates, equilibria between 
silica and (Nicex1), A., ii, 1036. 
hydrogen carbonate, estimation of, in 
natural water (MEERBURG), A., ii, 
1074. 
chlorides, thermal analysis of binary 
mixtures of manganons chloride with 
(SANDONNINI and Scarpa), A., ii, 
965. 
haloids, solubilities of, in 
(TURNER and BIsseErr), 
P., 263. 
hydroxides, specific heats and heats of 
dilution of (RIcHARDs and Rowe), 
A., ii, 920. 
action of carbonic acid on (THIEL), 
A., ii, 396. 
action of ozone on (TRAUBE), A., ii, 


alcohols 
T., 1904; 


iodides, electrolysis of solutions of 
(KREMANN and ScHovtz), A,, ii 


15. 

double salts of silver iodide with 
(MarsH and Ruymegs), T., 781; 
P., 62. 

metals, preparation and properties of 

the (HAcKsPILL), A., ii, 503. 

purification and physical constants 
of (RENGADE), A., ii, 669. 

photo-electric effect of (Pont and 
PRINGSHEIM), A., ii, 377. 

electrical conductivity and refractive 
index of mixtures of aqueous solu- 
tion of salts of (DonoscHEVSKI 
and DvorsHANTSCHIX), A., ii, 
1014. 

vapour pressures of (Kroner), A., ii, 
383. 


estimation of, in potable waters 
(WAGENAAR), A , li, 1073. 
nitrates and nitrites, behaviour of, to- 
wards reducing agents (VAUBEL), 
A., ii, 588. 


Alkali nitrites, properties of (OswaL), 
A., ii, 135. 
thermal analysis of binary mixtures 
of, with salts of the same metals 
(MENEGHINI), A., ii, 49. 
sulphates, equilibrium of, with lithinm 
sulphate (SPIELREIN), A., ii, 701. 
pyrosulphates, use of, as condensing 
agents (ODELL and HINss), A., i, 
172. 
sulphides, estimation of (McCANDLISH 
and Wi1son), A., ii, 1068. 
polysulphides (RULE and THoMAS), 


sulphites and quinol, cause of the blue 
fluorescence developing in solutions 
containing (PoRTER), P., 4. 

hydrogen sulphites, fixation of, by the 
salts and esters of acetylenic acids 
(LasAussE), A., i, 265. 

Alkalis, velocity of the reaction of car- 
bon dioxide with (VoRLANDER and 
Srruse), A., ii, 198; (THreEt), A., 
ii, 199. 

estimation of, in rocks (KRISHNAYYA), 
A., ii, 339. 

or of, in soils (Geproiz), A., 
i, 578. 

Alkaline earth chlorides, equilibrium of, 
with lithium chloride (SANDONNINI), 
A., ii, 588. 

hydroxides, action of carbonic acid on 
(Tu1Et), A., ii, 396. 
iodides, influence of penetrating 
radium-rays on (KAILAN), A, ii, 
1002. 
metals, colour reactions of salts of, 
with phenolic substances (SCHEW- 
KET), A., ii, 879. 
detection of, by spectrum analysis 
(RIESENFELD and Prirzer), A., 
ii, 1074. 
nitrates, solubility of, in mixtures of 
aleohol and water (D’ANs and 
SIEGLER), A., ii, 214. 
phosphates, physical action of neutral 
reagents on(C(ACHSNER DE CoNINCK), 
A,, ii, 51. 
sulphates, equilibrium of potassium 
{ — with (GRAHMANN), A., ii, 
386. 

Alkaline earths, velocity of the reaction 
of carbon dioxide on (VoORLANDER and 
=e A., ii, 198 ; (THrEt), A., ii, 

99. 

Alkaline substances, influence of minute 
Fan of, on micro-organisms 
(TRILLAT and FovasstER), A., i, 143. 

Alkali-trachyte (BRouwER), A., ii, 972. 

| Alkaloid C,,H,,;0,N(‘) from purification 

of cusparine (TROGER and Beck), A., 


T i, 749 
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Alkaloids from aconite. See Aconite. 

from Aconitum lycoctonum (SCHULZE 
and BIERLING), A., i, 287 

from angostura. See Angostura. 

from cinchona. See Cinchona. 

from ipecacuanha. See Ipecacuanha. 

from pareira root (SCHOLTZ), A., i, 87, 
385. 

from isoquinoline. See zsoQuinoline. 

from strychnos. See Strychnos. 

attempts at syntheses of (WELLISCH), 
A., i, 529. 

absorption spectra and constitution of 
(Dospigand Fox), T., 1193 ; P.,180. 

micro-sublimation of (Epr), A., ii, 
804. 

action of activated aluminium on 
(Koun-ABrEst), A., ii, 81. 

influence of, on the pharmacological 
action of morphine (MEISSNER), A., 
i, 1279. 

destruction of, by animal tissues 
(CLARK), A., i, 180. 

arsenious acid compounds of (Man- 
GOLD), A., i, 990. 

a of, with Lloyd’s reagent 
(Wa.tpsotTT), A., ii, 641. 

detection and identification of, micro- 
chemically (Putt), A., ii, 259. 

detection of, in sublimates (Tun- 
MANN), A., ii, 991. 

Alkyl groups, replacement of, in tertiary 
aromatic bases (THORPE and Woop), 
T., 1601; P., 257. 

haloids, catalytic isomerisation of 
(SABATIER and MAILHE), A., i, 
330. 
interaction of sodamide and, in 
liquid ammonia (CHABLAY), A., 
i, 241. 
velocity of addition of, to thio- 
carbamides (GOLDSCHMIDT and 
Grini), A., ii, 284. 
iodides, action of sodioacetylene on 
(LEBEAU and Picon), A., i, 438. 
relative activities of, with sodium 
phenoxide (SEGALLER), T., 1154, 
1421; P., 159, 246, 305, 379. 
metallic sulphates, hydrolysis of (Lin- 
HART), A., ii, 310. 
sodium thiosulphates, action of hydro- 
gen peroxide on (Twiss), P., 356. 
Alkylamines, action of, on reducing 
sugars (IRVINE, THOMSON, and GaR- 
nett), T., 288; P., 7. 
Alkylammonium nitrites (RAy and Rax- 
sur), T., 1. 
Alkylarsinomolybdates (RosENHEIM and 
BILEck!), A., i, 413. 
Alkylideneamines, formation of quatern- 
ary salts of (DECKER and BECKER), 
A., i, 260, 


; 
| 
{ 
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Alkylidenehydrazines, decomposition of | Alkyl haloids, action of magnesium and, 


(KIsHNER), A., i, 203, 1161. 
Alkyloxy-acids, dissociation constants 
of (PaLomAA), A., i, 6. 
N-Alkyl-p-phenylenediaminesulphonic 
acids, preparation of (CHEMISCHE 
FABRIKEN VORM. WEILER-TER MEER), 
A., i, 1384. 
Allantoin, distribution of, in plants 
(STIEGER), A., i, 1080. 
in urine of mammals (GIvENs and 
Hunter), A., i, 558. 
new synthesis of, and degradation of 
(BiitTz and GiEsi=r), A., i, 1393. 
constitution of (TITHERLEY), T., 
1336; P., 109. 
Allene group, detection of, by means of 
polymerisation (LEBEDEV), A., i, 1293. 
Allene hydrocarbons, polymerisation of 
(LEBEDEV), A., i, 1289, 1293. 
Allium cepa, protein synthesis in the 
bulbs of (ZALESKI and SHATKIN), A., 
i, 1283. 
Allotropic forms, relation between stable 
and unstable (Lautz), A., ii, 933. 
Allotropy, theory of (Smits), A., ii, 
393, 933 ; (TAMMANN), A., ii, 679, 933. 
Alloxan alcoholates, phenolate, and sul- 
phite (Bittz, Torr, and Karrre), A., 
1, 166. 
Alloxan anhydride (Bi11z), A., i, 166. 
Alloys, magnetic properties of (Hap- 
FIELD, COLVER-GLAUERT, HILPERT, 
-WEIss, ONNES, WEDEKIND, HEuvs- 
LER, TAKE, Ross, and DizcKMANN), 
A., ii, 17. 
elasticity of (PorTEVIN), A., ii, 479. 
annealing of (Rosg), A., ii, 143. 
specific heat of certain (RicHTER), A., 
ii, 1021. 
distillation of, in high vacua (BERRY), 
A., ii, 322. 
fractionation of, in the electric micro- 
furnace (FLETCHER), T., 2097; P., 
134. 
action of nitric acid on (STANSBIE), 
A., ii, 501. 
binary, magnetic susceptibility of 
(HonpaA and Son®), A., ii, 919. 
Heusler, magnetic properties of 
(KNOWLTON and CLIFFORD), A., ii, 
18. 
metallic, influence of free electrons on 
the specific heat of (RicHTER), A., 
ii, 184, 
containing copper, nickel, and zinc, 
analysis of (Linp), A., ii, 1077. 
Allyl alcohol, preparation of (CHATTA- 
way), P., 383. 
Allyl bromide and ethy] levulate, action 
of magnesium on a mixture of 
(ScuTscHErica), A., i, 244. 


| 


| 
| 
| 
| 


on camphor (Cuosn), A., i, 282. 
sulphides, action of, on lead amalgams 
and mercury (BANERJEE), A., ii, 
961. 
Allylacetoacetic acid, menthyl ester 
(RupE and LENZINGER), A., i, 267. 
Allylacetone. See Ao-Hexylen-c-one. 
Allylamine, derivatives of (GLUUD), T., 
940; P., 118. 
8-Allylamino-a-allylearbamidopropionic 
acid (FRANKLAND and Smiru), T., 
1003. 
y-Allylaminomethyl-8-allylhydantoin 
hydrochloride (FRANKLAND and 
Smita), T., 1003; P., 158. 
2-Allylamino-4-phenylthiazole (v. War- 
THER and Rocg), A., i, 203. 
Allylammonium platinibromide (Gur- 
BIER and Ravuscuw), A., i, 1157. 
platini-iodide (Datra), T., 428; P., 
79 


3-Allylbenzaldehyde, 4-hydroxy- (Cxa- 
SEN and EIsiEs), A., i, 1179. 

1-Allylbenzene, 4-bromo- (KISHNER), 
A., i, 1165. 

o-Allylbenzeneazophenol and its benzo- 
ate (CLAISEN and EIsLEs), A., i, 1176. 

3-Allylbenzoic acid, 4-hydroxy-, and its 
ethyl ester (CLAISEN and EISLEB), A., 
i, 1178. 

3-Allyl-p-cresol and its p-nitrobenzoate 
(CLAISEN and EIs.Ep), A., i, 1176. 

Allylborneol (CHosn), A., i, 282. 

o-Allyleugenol (CLAISEN and EISLEB), 
A, 1 S80. 

Allylfenchyl (Zatcrv), A., i, 1370. 

9-Allylfiluorene and its 9-carboxylic acid 
and its ethyl ester (WISLICENUS and 
MockeEr), A., i, 1188. 

ac ee preparation of (GLUUD), 

-, 941. 

B-Allyl galactoside (Bourque or and 
BRIDEL), A., i, 498. 

a-Allylglucoside (BouRQUELOT, HE&nRIS- 
SEY, and BrIDEL), A., i, 747. 

oo copper salt (GLUUD), P., 
177. 


2-Allyl-a-naphthol and its p-nitrobenzo- 
ate (CLAISEN and EIsixp), A., i, 1177. 

6(?)-Allyl-o-nitrophenol and its barium 
salt (CLAISEN and ErsxEs), A., i, 
1177. 

Allyloxamic acid and its salts and ethyl 
ester (GLUUD), T., 943. 

2- and 4-Allyloxy-3-allylbenzaldehydes 
(CLAISEN and Estep), A., i, 1179. 

2- and 4-Allyloxy-3-allylbenzoic acids 
and their esters (CLAISEN and EIsLEB), 
A., i, 1178. 

2- and 4-Allyloxybenzaldehydes (CLAI- 
SEN aud EIsLEB), A., i, 1178. 


i 


y-and p-Allyloxybenzoic acids (CLAISEN 
and E1sues), A., i, 1177. 

2-Allyloxybenzyl alcohol (CLAISEN and 
EIsLEB), A., i, 1179. 

4-Allyloxy-3:5-diallylbenzaldehyde 
(CLAISEN and EIs.Es), A., i, 1179. 

2- and 4-Allyloxy-3:5-diallylbenzoic 
acids and their esters (CLAISEN and 
E1stEs), A., i, 1178. 

2-Allyloxy-3-methylbenzoic acid and its 
methy] ester (CLAISEN and EIsLEB), 
A., i, 5278. 

2-Allylphenol, 4-bromo-, 4-chloro-, and 
4-nitro- (CLAISEN and EIs.es), A., i, 
1176. 

Allylphenols, preparation of, from phenyl 
allyl ethers (CLAISEN and EISLEB), 
A., i, 1175. 

Allylpinacolin (HALLER and BAUER), 
A., i, 830. 

2-Allylpyrrole (Hxss), A., i, 1380. 

2-Allylpyrrylearboxylic acid (HEss), 
A., i, 1880. 

8-Allylsalicylaldehyde and its deriva- 
tives (CLAISEN and EIsLEs), A., i, 
1178. 

$-Allylsalicylic acid, amide and methyl 
ester of (CLAISEN and EIsLEB), A., i, 
1177. 

Allyl-m-tolyl allyl ether (CLAISEN and 
EIstEB), A., i, 1177. 

8-Allyl-p-tolyl allyl ether (CLAISEN and 
EIsLEB), A., i, 1176. 

5-Allyl-o- and -p-vanillin (CLAISEN and 
EIsLep), A., i, 1179. 

Almandine (Uu tice), A., ii, 1065. 

Almond oil, bitter, estimation of 
benzaldehyde in (DopGek), A., ii, 
802. 

Almonds, salicinase in (BERTRAND and 
Compron), A., i, 1426. 

Aloin, influence of, on metabolism 
(BERRAR), A., i, 560. 

Alpinia alba, constituents of the oil 
from the fruit of (PICKLES and EARz), 
P., 164, 

Altitude, effect of, on the blood (Bar- 
CROFT), A., i, 922 ; (SCHNEIDER), A., 
i, 1257. 

Alum, form of crystals of (ScHUBNIKOV), 

A., ii, 1031. 

influence of foreign substances on the 
crystals of (ZEMJATSCHENSKY), A., 
ii, 964. 

Alumina. See Aluminium oxide. 

Aluminates. See under Aluminium. 

Aluminium, theory of the preparation of 

(LorENzZ, JABS, and derue, A,, ii, 
963, 1058. 
electro-metallurgy of (FEDOTEEV and 
ILJINSKY), A., ii, 324; (PascaL 
and JounrIAvx), A., ii, 508. 
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Aluminium, commercial, presence of 
gallium in (BOULANGER and Bar- 
DET), A., ii, 1059. 

are and spark spectrum of (GRUNTER), 
A., ii, 995. 

canal-ray spectrum of (STaRK, Kin- 
ZER, and WENDT), A., ii, 546; 
(StarK, WENDT, KiRSCHBAUM, and 
KtnzeEnr), A., ii, 901. 

density of (BrisLEE), A., ii, 963. 

the system: tin and (LoRENz and 
PLUMBRIDGE), A., ii, 1059. 

impure, action of distilled water on 
(ScaLA), A., ii, 220. 

pure, action of distilled water on 
(Scat), A., ii, 325. 

action of hydrogen peroxide on 
(Drostg), A., ii, 1058. 

activated, action of, on alkaloidal ex- 
tracts (KoHN-ABREsT), A., ii, 81. 

Aluminium alloys, analysis of (v. JoHn), 

A., ii, 436 

with copper (HANEMANN and MErIca; 
PoRTEVIN), A., ii, 598. 

with magnesium and zinc (EGER), A., 
ii, 408. 

with vanadium (CzaKo), A., ii, 220. 

Aluminium arsenate from Utah 

(CLARKE), A., ii, 145. 
bromide, compounds of, with hydrogen 
sulphide and organic bromides 
(PLOTNIKOV), A., i, 1295. 
carbide, preparation of pure methane 
from (HAUSER), A., i, 813. 
chloride, action of, on acetic anhydr- 
ide (BOESEKEN and CLUWEN), 
A. 3, ©. 
action of, on acid chlorides (BOrF- 
SEKEN), A., i, 334. 
hydroxide, acid dis-ociation constant 
of (SLADE), A., ii, 54. 
colloidal solutions of (BENTLEY and 
Roszk), A., ii, 963. 
velocity of coagulation of (FREUND- 
LICH and IsHIzAKA), A., ii, 569. 
precipitation of colloids with (MarR- 
SHALL and WELKER), A., ii, 
568. 
moist, precipitation of enzymes by 
(WELKER and MArRsHALL), A., i, 
779. 
precipitation of proteins by (WEL- 
KER and Marsy), A., ii, 684. 
Aluminates, constitution of (MAHIN, 
INGRAHAM, and STEWART), A., ii, 
139 ; (BLUM), A., ii, 963. 

Aluminium nitrate, hydrated, crystallo- 

graphy of (SURGUNOV), A., li, 598. 

nitride, preparation of (FRAENKEL), 

A., ii, 509 ; (WoLF), A., ii, 964. 

reactions of (FICHTER and SPENGEL), 
A., 8; 711. 
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Aluminium oxide (a/wmina), acidimetric 
estimation of (FIscHL), A., ii, 436. 
metasilicate, equilibrium of lithium 
metasilicate with (BALLO and Dirrt- 
LER), A., ii, 51. 
sulphate, solubility of, in sulphuric 
acid (WirTH), A., ii, 221. 
equilibrium of ferrous sulphate and 
(Wrrtsh), A., ii, 220. 
manurial experiments with (BerRt- 
RAND and AcuLHoON), A., i, 692. 
estimation of free acid or base in 
(Ivanov), A., ii, 348, 1078. 
sulphide, mixtures of silver sulphide 
and (Camsi), A., ii, 214. 
inium organic compounds :— 
ethoxide, preparation of (BERGER), 
A., i, 1299 
formate and formoacetate (FRIED- 
LANDER), A., i, 1299. 
Aluminium detection, estimation, and 
separation :— 
analysis of, and of its alloys (Czocnr- 
ALSKI), A., ii, 984. 
detection of, and its separation from 
glucinum ((Brownine and Kuzir- 
IAN), A., ii, 729. 
precipitation of, as hydroxide and its 
separation from chromium (JAKk0B), 
A., ii, 531. 
quantitative separation of chromium 
and (BourION and DesHayss), A., 
ii, 882. 
Aluminium anode and cathode. See 
Anode and Cathode. 
Aluminium bronze, magnetism of 
(Gray), A., ii, 552. 
the B-constituent of (PortTzvin), A., 
ii, 598. 
Alundum, action of, on heating with 
water (ForBRs), A., ii, 147. 
Alunogen (Un tic), A., ii, 145. 
Amalgams. See Mercury alloys. 
Amanita muscaria, See Fly ayaric. 
Amide, ©,,H,,0,N, from substance, 
C.9H,,0,N (Bovaautt), A., i, 366. 
— preparation of (DEcKER), A., i, 
272. 


classification and ammono-nomen- 
elature of (FRANKLIN), A., i, 959. 
esterification of (REID), A., i, 975. 
hydrolysis and alcoholysis of (KiP1), 
A., ii, 397. 
acid, preparation of, from their metallic 
2 rivatives (RAKsHIT), T., 1537 ; 
-» 195. 


hydrolysis of (v. PrEskov and 


MEYER), A., ii, 201. 

interaction of diketones and (FriIED- 
BURG), A., i, 985. 

behaviour of, in soils (Joprpr), A., 
i, 811. 
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Amides of unsaturated acids, action of 
sodium hypochlorite en (WEERMAN), 
A., i, 1195. 

Amido-oxalylbiuret, synthesis of (Born- 
WATER), A., i, 1808 

Amines, preparation of, by reduction of 

alkyl cyanides (RAKsHIT), A., i, 
606. 
and nitro-compounds, mixtures of, 
which are only coloured in the 
liquid state (TINKLER), T., 2171; 
P., 278. 
action of dichlorocarbamide on (Darra 
and Gupra), A., i, 1109. 
condensation of, with furylacraldehyde, 
to form dyes (K6nie), A., i, 1082. 
action of, on quaternary cyclammon- 
ium salts (DECKER and BECKER), 
h., 4; B87. 
action of, on sodium nitroprusside 
(Mancuor and WorineER), A,, i, 
1811. 
reactions of, with o- and p-toluene- 
sulphinie acids (HEIDUSCHKA and 
LANGKAMMERER), A., i, 1168. 
action of, on yeast (Bokorny), A., i, 
569. 
preparation of nitrites of (Nxoc1), P., 
112; A., i, 1046. 
phosphates of, with magnesium 
(BARTHE), A., i, 1045. 
compounds of, with ethyl cyanotar- 
tronate (Curtiss and NICKELL), 
A., i, 825. 
aromatic, viscosity of (THoLE), T., 
precipitation of tungstic acid by 
(Karka), A., ii, 882. 
primary and secondary, condensa- 
tion of, with esters of mesoxalic 
acid (GuyoT and MARTINET), 
A., i, 756. 
tertiary, steric hindrance with (v. 
Braun and Krvuser), A., i, 1333. 
externally compensated, resolution of 
(PopE and Reap), T., 444; P., 78. 
higher aliphatic chlorinated, prepara- 
tion of (v. Braun and Devtscn), 
A., i, 250. 
primary, conversion of, into secondary 
amines (DeckER and BECKER), A., 
i, 260. 
secondary, preparation of, from carb- 
oxylic acids (Le Svevr), T., 
1119; P., 189. 
conversion of primary amines iuto 
(DECKER ot BeckeEn), A., i, 260. 
tertiary, action of hypochlorous acid 
on (MEISENHEIME), A., i, 447. 
dibromides of, and their constitu- 
tion and properties (TscHELIN- 
crv), A., i, 251. 


Amino-acids in blood-corpuscles 
(CosTANTINO), A., i, 1259. 
content of, in the nervous system 
(ABDERHALDEN and WEIL), A. ,i,420. 
extraction of, from blood (CosTAn- 
TINO), A., i, 1258, 1259. 
condensation of, with formaldehyde 
(GALEOTT!), A., i, 957. 
action of sugars ou (MAILLARD), A., i, 
165. 
metabolism of. See Metabolism. 
influence of, on metabolism (Lusk and 
RicHe), A., i, 123. 
use of, in rectal feeding (BYWATERS 
and SHort), A., i, 546. 
fate of, in the alimentary canal (FoLIN 
and Denis), A., i, 926. 
percentage of, in urine (SIGNORELLI), 
A., i, 222. 
behaviour of, in soils (Jop1p1), A., i, 
1036. 
oxalyl derivatives of (MEYERINGRH), 
A., i, 834. 
racemic, scission of (COLOMBANO and 
Sanna), A., i, 1208. 
a-Amino-acids, mutual interconversion of 
a-hydroxy-acids,a-ketonic aldehydes, 
and (DAKIN and DuDLEy), A., i, 925. 
conversion of, into a-ketonic alde- 
hydes (DAKIN and DuDLEy), P.,192. 
action of ammonium and potassium 
thiocyanates on (JOHNSON and 
Nico.er), A., i, 399. 
action of thiocyanates on (JOHNSON), 
A.,i, 203. 

a- and B-Amino-acids, estimation of 
(Koper and SuciuRA), A., ii, 990. 

Amino-alcohols (BRENANS), A., i, 721. 
aromatic, preparation of (FARBEN- 

FABRIKEN VoRM. F, BAYER & Co.), 
A., i, 361, 467. 

Amino-group, ring formation between 
the nitro-group and the (ARNDT), A., 
i, 1394. 

Aminoketones, aliphatic, preparation of 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 343. 

e-Aminoketones (BOTTCHER), A., i, 1359. 

Aminosulphonie acid, preparation of 
mercury derivatives of (HoFMANN), 
A., ii, 962. 

Ammelide, preparation of (WERNER), 
T., 2275; P., 287. 

Ammeline and diamino-, preparation of 
(STOLLE and Kraucua), A., i, 960. 

Ammonia, crystallisation of (BEHNKEN), 

A., ii, 584. 
electrical conductivity of (CARVALLO), 
A., ii, 549. 
and selenious acid, electrical conduc- 
tivity of mixtures of (CoRNEC), A., 
ii, 466. 
CIV. ii. 
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Ammonia, critical constants of (CarR- 


poso and GixTay), A., ii, 111. 
viscosity of (FITzGERALD), A., ii, 12. 
gaseous, equilibrium of primary amyl- 

amines and (Binet), A., ii, 197. 
equilibrium of ammonium azoimide 

with (Brownz and HovuLgEHAN ; 

Browne and Hoitmgss), A., ii, 583. 
equilibrium in the system: copper 

nitrate, water, and (STASEVITSCH), 

A., ii, 936. 
equilibrium in the system : magnesium 

chloride, water, and (DIONISIEV), 

A., ii, 936. 
displacement of ethylamine by gaseous 

(BrpEt), A., ii, 572. 
catalytic oxidation of (MENEGHINI), 

A., ii, 210. 
liquid, action of ozone on (MANCHOT), 

A., ii, 403. 
gaseous, action of, on diastase (PANz- 

ER), A., i, 541. 
action of, on reducing sugars (IRVINE, 

THOMSON, and GARRETT), T., 238 ; 

P.,. 4. 
free, action of, on yeast (BoKoRNY), 

A., i, 569. 
effect of, in protein metabolism 

(TAYLOR and RINGER), A., i, 672. 
and magnesium salts, action of uric 

acid with (SALKowskKI), A., ii, 245. 
influence of alkaline salts on the 

elimination of, in urine (LABBE), 

A., i, 222. 
fixation of, by permutite and clay 

soils (HIsSINK), A., i, 811. 
compounds of metallic salts with 

(PETERS), A., ii, 42. 
compounds of cerium chloride with 

(BARRE), A., ii, 409. 
compounds of nickel haloids and 

(Bri1z and FerkENHEUER), A., ii, 

968. 
compounds of thorium and zirconium 

nitrates with (Koup), A., i, 1239. 


Ammonia detection and estimation :— 


apparatus for distillation of, in the 
Kjeldahl process (DELATTRE), A., 
ii, 527. 

quantitative distillation of, by aera- 
tion in estimation of nitrogen 
(Koper and Gravss), A., ii, 978. 

detection and estimation of, in cerebro- 
spinal fluid (THomas), A., ii, 527. 

estimation of (KNuBLAUCH), A., ii, 
789; (vAN EyNDHOvVEN), A., ii, 
874; (HotTKamp), A., ii, 978. 

and trimethylamine, estimation of 
(Bupal), A., ii, 789. 

estimation of, by means of formalde- 
hyde, and its use in estimating form- 
aldehyde (Pozzi-Escor), A., ii, 618. 
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Ammonia, estimation of, volumetrically 
(WINKLER), A., ii, 527. 
estimation of, in manures (FOLIN and 
BoswortH), A ng a, O38. 
estimation of, in sewage (KraPivin), 
A., ii, 335. 
Ammonium salts, kinetics of (WEDE- 
KIND and PascHKE), A., i, 354; 
(v. HALBAN), A., i, 355; ii, 571; 
(WEDEKIND), A., ii, 571. 
use of, in wine-making (MARCILLF), 
A., i, 685 
influence of, on nitrogen metabolism 


(TAYLor and RINGER; GRAFE), 
A., i, 548. 
influence of, on yeast (BokorNy), A., 


i, 428. 
metabolism of. See Metabolism. 
estimation of nitrogen in (GAILLOT), 
A., ii, 240. 

Ammonium azoimide, equilibrium of 
ammonia with (BROWNE and HovuLg- 
HAN ; BRownE and Ho.mgs), A., 
ii, 583. 

borate, new (SsorGr), A., ii, 213. 
equilibrium of the formation of 
(Szorai), A., ii, 318. 
chloride and lead chloride, equilibrium 
between (DEMASSIEUX), A. & 
409, 
and potassium chloride, 
solubilities of (UyxEpDA), 
700. 
pharmacological action of (MENE- 
GUZZI), A., i, 562. 
copper chloride, density of (Cuauy- 
ENET and URBAIN), A., ii, 479. 
chloropyrosulphonate (TRAUBE), A 
ii, 947 
chromate, compound of, with mercuric 
cyanide (STROMHOLM), A., i, 347. 
fluorosulphonate (TRAUBE), A., ii, 
948. 


mutual 
hi, Hi, 


iodide, preparation of, and the action | 
of heat on it (HoLT and Myrrs), | 


P., 61; A., ii, 953. 

cobalt molybdate (ELIASCHEVITSCH), 
A., ii, 969. 

thoromolybdate (BARsiERI), A., ii, 
779. 


nitrate, vapour density of (RAy and 
Jawa), T., 1565; P., 28, 234. 
and nitrite, " behaviour of, towards 
reducing agents (VauseL), A a ae 
588, 
peroxides (D’Ans and Wenpi¢), A., ii, 
1051. 
magnesium phosphate, precipitation 
of (QUARTAROLI), A., ii, 1070. 
sulphate, electrolysis of, in presence 
of silver salts (SCAGLIARINI and 
CasALI), A., ii, 181. 
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Ammonium sulphate, manurial experi- 
ments with (TAcKE and Brine), 


A., i, 1432. 

acid sulphates and pyrosulphates 
(D’Ans), A., ii, 405. 

ferrous sulphate, mows of 
(TutTon), A., ii, 603. 

zine sulphate, crystals of (SuRGUNov), 
A., ii, 595. 

copper 'tellurite (OBERHELMAN and 
BROWNING), A., ii, 949. 


Ammonium organic a ee qua- 
ternary ( OMATSU), A i, 39. 
cyclic, action of amines on (DECKER 
and Becker), A., i, 517. 
salts, of organic acids, preparation of 
(McMaster), A., i, 444. 
distillation and sublimation of 
(Escates and Koepke), A., i, 
334. 
quaternary, from trimethylamine 
and arylsulphonyl chlorides 
(VoRLANDER and Notts), A., 
ii, 1321. 
influence of the constitution of 
tertiary bases on the rate of 
formation of (THomas), T., 
594; P., 32. 
cyanate, transformation of, into carb- 
amide (WERNER), T., 1010; P., 132. 
copper ferrocyanide (BHADURI and 
SARKAR), A., i, 838. 
Ammonium-amides, formation of( DECKER 
and BEcKER), A., i, 517. 
Ammonium bases, solubility of salts of, 
in water and in chloroform (PEDDLE 
and TurnER), T., 1202; P., 119. 
cyclic, electrolytic oxidation of (Fiscu- 
ER and NEUNDLINGER), A., i, 1226. 


Amygdalasein Hyphomycetes(J4 AVILLIER 
aud TSCHERNORUTZEY), A., i, 1027. 
Amygdalin, hydrolysis of, by emulsin 

(KosENTHALER), A... ¢ 410. 

Amygdalinase in Hyphomyecetes (JAVIL- 
LIER and TSCHERNORUTZKY), A., i, 
1027. 

Amy] alcohol, formation of, from valer- 
aldehyde by yeast (NEuBERG and 
SrEENBOCK), A., i, 942, 

tsoAmyl alcohol, solubility of alkali 
haloids in (TURNER and Bissett), T 
1904; P., 263. 

Amyl nitrite, influence of, on the vas- 
cularity of the liver (Burton-OPitz), 
A., i, 188. 

d-Amyl chloride(McKENzIEandCLoves), 

| T., 699 

| Amylamines, primary, ——— of 

gaseous ammonia and (BrpEt), A., ii, 

197. 


| isoAmylammonium platinibromide (GuT- 


BIER and Rauscn), A., i, 1157. 
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Amylase, amount of, in human saliva 
during nutrition (Evans), A., i, 
418, 

forms of nitrogen in preparations of 
(SHERMAN and GETTLER), A., i, 
1401, 

purification of (SHERMAN and ScHLE- 
SINGER), A., i, 1255. 

action of ultra-violet light on (A. and 
Mme. CuaucHarp), A., ii, 653. 

Amylases (SHERMAN and SCHLESINGER), 
A., i, 1400; (SHERMAN and GETTLER), 
A., i, 1401. 

isoAmyldihydroberberine and hydroxy-, 
and their salts (FREUND and STEIN- 
BERGER), A., i, 510. 

Amylglucoside, a-amino-, triacetyl de- 
rivative, hydrobromide (IRVINE and 
Hynp), T., 50. 

8- and y-Amylidenebenzoyl-amides and 
-cyanohydrins (ALoy and Rasavt), 
A., i, 728. 

Amylogenesis (PADERI), A., i, 1412. 

Amylomyces rouxii, phosphorus com- 
pounds formed by (Gourit), A., i, 567. 

Amyloxyacetylacetoacetic acid, ethyl 


ester (WEIZMANN, STEPHEN, and 
AGASHE), T., 1859. 
8-Amyloxypropionylacetoacetic acid, 


ethyl ester (WEIZMANN, STEPHEN, and 
AGASHE), T., 1859. 

8 Amyloxypropionylmalonic acid, ethyl 
ester (WEIZMANN, STEPHEN, and 
AGASHE), T., 1860. 

isoAmyltetrahydroberberine and its y- 
isomeride and their salts (FREUND and 
STEINBERGER), A., i, 510. 

Auemia produced by _ streptolysin 
(McLrEop and McNER), A., i, 794. 

Anesthetics, influence of, on the poten- 

tial difference at living surfaces 
(LoEB and BeuTNER), A., i, 802. 
antagonism between salts and (LILLIE), 
A. 4818. 
influence of, on oxydones (BATTELLI 
and STERN), A., i, 929. 
and adrenaline, action of, on the 
heart (Gunn), A., i, 1134. 
Analeite (HAWKINS), A., ii, 422. 
Analysis, use of spectrophotometry in 
(Fiéry and TAssILiy), A., ii, 332. 
capillary (ScuMipT), A., ii, 721. 
ae (FEporov), A., ii, 
93. 
electrolytic, history of (FRESENIUS), 
A., ii, 522. 
apparatus for (CHANCEL), A., ii, 236. 
new electrode for (BERTIAUX), A., 
ii, 522. 
elementary, by means of the calori- 
metric bomb (D1AKov; ZUNT2), 
A., ii, 980. 
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Analysis, elementary, tube for absorption 
of water in (NIvibRE), A., ii, 1071. 
gravimetric, apparatus for use in (RAY ; 
CAMPBELL), A., ii, 871. 
organic, cerium dioxide as contact sub- 
stance in (BEKK), A., ii, 981. 
absorbing apparatus for estimation 
of carbon in (VIGREUX), A., ii, 
1071. 
organic qualitative, use of magnalium 
and of magnesium in (GIRAL 
PEREIRA), A., ii, 244. 
qualitative, of metals of the zinc group 
(Lez, UHLINGER, and Amon), A., ii, 
530. 
thermal, See Thermal analysis. 
volumetric (Pozzi-Escort), A., ii, 973. 
new physico-chemical method of 
(DusBRIsay), A., ii, 388. 
by means of smell (SAcHER), A., ii, 
973. 
use of hyposulphites in (SIEGMUND), 
A., ii, 82 


Analytical chemistry, application of the 


ionic theory in (HAcKL), A., ii, 
1067. 

radio-elements asindicatorsin (PANETH 

and v. HEvEsy), A., ii, 1075. 
Anethole, polymeride of (PUXEDDU), A., 

i, 460. 

Anethole glycol anhydride, constitution 

of the polymeride of (BALBIANO), A., 

i, 1085. 

Angostura alkaloids (TROGER and BEcK), 

A., i, 748. 

Angostura bark, constituents of oil from 

(SCHIMMEL & Co.), A., i, 7438. 

Anhydride, C,H,0,C1,S., from sulphur 
chloride and silver monochloro- 
acetate (DENHAM and WoopDHOUSE), 
T., 1866. 

C,H,,0,8., from sulphur chloride and 
silver m-butyrate (DENHAM and 
Woopuovse), T., 1865. 

C,)9H,,0,S82, from sulphur chloride and 
silver zsovalerate (DENHAM and 
Woopnovss), T., 1866. 

C,,H,O,BrS., from sulphur chloride 
and silver bromobenzoates (DENHAM 
and WoopHovss), T., 1867. 

C,4H,O,N So, from sulphur chloride and 
silver nitrobenzoates (DENHAM and 
Woopnovss), T., 1867. 

C..H,,0,8,, from sulphur chloride and 
silver a-naphthoate (DENHAM and 
Woopuovss), T., 1866. 

CygH @0,8o, from sulphur chloride and 
silver palmitate (DENHAM and 
Woopuovse), T., 1866. 

Anhydrides, acid, preparation of (Den- 

HAM and WoopHovssE), T., 1861; P., 

261. 
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Anhydrides, acid, rate of hydration of 
(Witspon and Smewick), 'T., 1959 ; 
P., 265. 


Anhydroacetoneretenequinone (HEIDU- | 


SCHKA and KuUDADAD), A., i, 1369. 
Anhydrobis-1:3-diketohydrindeneindan- 
2:2-spiran (RADULEsCU), A., i, 38. 
Anh tarnineacetophenone and its 
salts and derivatives (Hope and 
Rosinson), T., 369; P., 63. 
ee nme 
(Hope and Rosrnson), T., 374. 
Anhydrocotarninefluorene and its picrate 
(Hope and Rosinson), T., 375. 
Anhydrocotarnine-1-hydrindone-indene 
ey -isatin (Horr and Rosinson), T., 
374. 
Anhydrocotarnine-a-methylindole (Hore 
and Roxrnson), T., 376. 
Anhydrocotarninephenylacetic 


ethyl ester and its salts and derivatives 
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Aniline, p-iodo-, preparation of deriva- 
tives of (CHaTraway and Con- 
STABLE), P., 304. 

o-nitro-, acetylation of (BOESEKEN), 
A., i, 43. 
o- and p-nitro-, sodium salts (GrEEN 
and Rows), T., 511. 
2:4-dinitro-,and 2:4:6-trinitro-, potas- 
sium salts (GREEN and Rows), T., 
513. 
Anilines, nitro-, quinonoid salts of 
(GREEN and Rowg), T., 508; P., 66. 
Aniline-black, constitution of (GREEN 
and JoHNson), P., 276; (GREEN and 
Wo rr), A., i, 302. 


| Aniline colouring matters, absorption 


acid, | 


and the benzoyl derivative and nitrile | 


of (HopE and Rosrnson), T., 365. 

Anhydrodiphenacylsulphone dioxime and 

phenylhydrazone (Fromm and FLas- 
CHEN), A., i, 187. 
Anhydrohsmatoporphyrin, dimethyl 
ester of (KiisrER and DgrH_s), A., i, 
1005. 
Anhydromethylcanadines and their salts 
(Pymayn), T., 833; P., 125. 
Anhydrophoronodimethyldiamide (MILI- 
KAN), A., i, 25. 
i ido-0-tolylthiocarbamide 
(Fromm, HEypER, JuNG, and Sturm), 
A., i, 205. 

Aniline (phenylamine; aminobenzenc), 
systems of, with benzoic acid and 
toluidines (BAskov), A., ii, 1016. 

action of, on 5-acetyl-1-phenyl-2- 
methylpyridonone (ConEV and Pr- 
TRENKO-KRITTSCHENKO), A.,i, 1234. 

action of, on halogenated phthaleins 
(ScHARVIN), A., i, 1246. 

action of 1:3:5-tribromo-2:4:6-tri-iodo- 


benzene and (IsTRATI and MiHAIL- | 


Escu), A., i, 29. 

derivatives, absorption spectra 
(Purvis), T., 1638; P., 253. 

halogen- and halogen-nitro-derivatives 
of (KOrnER and ConTarpi), A., i, 
965. 

platini-iodide (Datta), T., 428; P.,79. 

Aniline, di-w-mono- and ww-2:4:6-penta- 

chloro- (GoLpscaMmipDT), A., i, 1173. 

2:4-dichloro-5-iodo-, benzoyl deriva- 
tive, and 2:4:6-trichloro-3-iodo-, and 
its benzoyl derivative (McComBIz 
and Warp), T., 2000; P., 283. 

m-iodo-, hydrochloride and benzoyl 
derivative (McCompir and Wakb), 
T., 1999. 


¢ 


of | 


of, by living plant cells (KiisrEr), 
A., i, 147. 

detection of, in wines (MALVEzIN), A., 
ii, 642. 

Aniline-p-sulphonic acid (sulphanilic 
acid) and its hydrates, solubility of 
(Puittp), T., 284; P., 28. 

uranium salt (MAzzuccHELLI 
D’Atcro), A., i, 160. 

Anilinoacetohydroxamic acid and its 
salts (LEY and MANNCHEN), A., i, 
346. 

Anilinoaerylic acid, a-cyano-B-p-iodo-, 
ethyl ester (DAINs, MALLEIs, and 
Meyers), A., i, 1097. 

9-Anilinoanthranol and its benzoate 
(MEYER and Sanper), A., i, 490. 

1-Anilinoanthraquinone-2-carboxylic 
acid, op-dichloro-, ethyl ester (Ba- 
DISCHE ANILIN- & SopA-Faprik), A., 
i, 476. 

9-Anilinoanthrone (MEYER and SAN- 
DER), A., i, 489. 

2-Anilinobenziminazole, 5-nitro-, and 5- 
nitro-2-hydroxy- (Kym and RaTNER), 
A., i, 103. 

Anilinobenzoquinone, di-p-chloro- 
(FARBWERKE VORM. Meister, Lvu- 
cius, & Brinine), A., i, 1206. 

Anilinobenzylthiolthiodiazole (Buscu 
and Scumipr), A., i, 908. 

Anilinodiacetic acid,ethyl ester (THORPE 
and Woop), T., 1607. 

4-Anilino-1:2-dihydroxyanthraquinone, 
3-chloro- (HELLER and SKRavpP), A., 
i, 1207. 


and 


| 4-Anilino-1:3:5:7-¢etyahydroxyanthra- 


quinone, §8-nitro- (HELLER and 
Sxravp), A., i, 1208. 

4-Anilino-1:3:5:7-tetrahydroxyanthra- 
quinone-2-6-disulphonie acid,8-nitro-, 
and its sodium salt (Heuer and 
SkraAuvp), A., i, 1208. 

2-Anilino-3-hydroxyphenazine and _ its 
hydrochloride (KEHRMANN and Cor- 
DONE), A., i, 1396. 
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Anilinomalonuric acid (JoHNSON and 
SHEPARD), A., i, 1103. 

Anilinomethyleneacetoacetic acid, p- 
jodo-, ethyl ester and p-iodoanilide of 
(Datns, MALLEIs, and Meyers), A., i, 
1097. 

Anilinomethyleneacetylacetone, p-iodo- 
(Dans, MALLEIs, and MgyeErs), A., 
i, 1097. 

Anilinomethylenemalonic acid, p-iodo-, 
ethyl ester, p-iodoanilide of (DAINs, 
MALLEIs, and MrEyErs), A., i, 1097. 

4-Anilinomethylene-3-methy]-5-7s0-ox- 
azolone and p-bromo- (DaIns and 
GRIFFIN), A., i, 1086. 

2-Anilino-4-methyl-5-ethyl-1:6-dihydro- 
6-pyrimidone (JoHNsON and BalLEy), 
A., i, 1104. 

Anilinomethylthiolthiodiazole (BuscH 
and ScuMmipT), A., i, 907 

Anilinonaphthaquinone, bromo- (FARB- 
WERKE VORM. MEISTER, Lucius, & 
Brinine), A., i, 1206. 

Anilinonaphthazine, hydroxy- (ULL- 
MANN and GNAEDINGER), A., i, 
106. 

Anilino-oximinoacetamide (SEMPER 
and LicHTENSTADT), A., i, 12438. 

Anilino-oximinoacetic acid, ethy] ester, 
action of nitrous acid on (SEMPER and 
LICHTENSTADT), A., i, 1242. 

2-Anilino-p-phenetidine, 3:5-dinitro- 

(REVERDIN and FURSTENBERG), A., i, 

851. 


2-Anilinoisoquinolinium chloride and its | 
platinichloride (ZINcKE and WEIss- | 


PFENNING), A., i, 391. 


Anilinoquinones and their azine deriva- — 
tives (KEHRMANN and CoRDONE), | 


A., i, 1396. 


oxidation of, to benzidine derivatives | 


(Brass), A., i, 1232. 
a-Anilinostearic acid, resolution of, into 
its optically active components (LE 
SveEur), T., 2108; P., 306, 
3-Anilinostilbene, 4:6-dinitro-(BoRSCHE 
and FIEDLER), A., i, 843. 

Anilinothiolthiodiazole (Buscu 
Scumipt), A., i, 907. 

3-Anilino-o-xylene, 4:6-dinitro- (Cross- 
LEY and Pratt), T., 987. 

4-Anilino-o-xylene, 3:5-dinitro- (Cross- 
Ley and Pratt), T., 986. 

** Anilipyrine,” constitution of (CoMAN- 
Ducc!), A., i, 296, 903 ; (ZAMPOLLI), 
A., i, 296, 1101. 

9-Aniloanthrone (MEYER and SANDER), 
A., i, 490. 

2:5-Anilo-1-phenyl1-2:3-dimethylpyr- 
azole-p-carboxylic acid and its ethyl 
and methyl esters and their derivatives 

(MICHAELIs and Tittus), A., i, 527. 


and 
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4:5-Anilo-1-phenyl-3-methylpyrazole 
(MIcHAELIs and ScHAFER), A., i, 525. 

§-Anilo-1-phenyl-3-methylpyrazolone-p- 
carboxylic acid (MICHAELIS and 
Titus), A., i, 528. 

Anilopyrine-p-carboxylic acid. See 2:5- 
Anilo-1-phenyl-2:3-dimethylpyrazole- 
p-carboxylic acid. 

Anils, condensation of (REDDELIEN), 

A., i, 1202. 
Anil-o-tolylguanidothiocarbamide 
(FromMM, HEYDER, JuNG, and Sturm), 
A., i, 205. 

Animal fibres, dyeing of (Suipa), A., i, 
779. 

Animal matter, fats from distillation of 
(THOMAE), A., i, 688. 

Animal tissues, enzymes of (BRADLEY 
and KELLERSBERGER), A., i, 219; 
(BRADLEY), A., i, 220. 

keto-reductase in (Vv. LAGERMARK), 
A, 4, 1274: 

destruction of alkaloids by (CLaRk), 
A., i, 130. 

oxidation of p-phenylenediamine by 
(BATTELLI and Stgrn), A., i, 139, 
140. 

preparation of a substance curing 
polyneuritis in birds from (CooPER), 
A., i, 928 

Animals, presence of boron in (BErT- 

RAND and AGULHON), A., i, 428. 
peptolytic ferments of (PINcUSSOHN 
and Petow), A., i, 1404. 
composition of the serum proteins of 
various (ROBERTSON), A., i, 122. 
resistance of various, towards arsenic 
(WILLBERG), A., i, 796. 
influence of function and of magnesium 
on the calcium required by (STEEN- 
Bock and Harr), A., i, 550. 
cold-blooded, metabolism of (DENIs), 
A., i, 13%. 
influence of nutrition on gaseous 
metabolism of (ELsAs), A., i, 1126. 
cold- and warm-blooded, digestive 
enzymes of (RAKoczy), A., i, 924. 
marine, nitrogenous constituents of 
(Oxupa), A., i, 221. 
muscle of (BUGLIA and CosrANTINO), 
A., i, 1019. 
effect of salt solutions on (KoLTZOV), 
A., i, 224. 
warm-blooded, respiration calorimeter 
for (A. V. and A. M. HI), A., i, 
666. 
estimation of proteins in the blood- 
serum of (WooLSEY), A., i, 923. 

Anisaldehyde (p-methorybenzaldehyde), 

condensation of methyl 2-naphthol-3- 

carboxylate with (WEISHUT), A., i, 

1347. 


| 
i 
i 
| 


ii. 1286 


Anisaldehyde-o-, -m-, and -p-chloro- 
phenylhydrazones (GRAzIAN}), A., i, 
761. 

Anisaldehyde-diphenylhydrazone an 
-p-ditolylhydrazone (GRaAZIANI and 
Bovin1), A., i, 984. 

Anisaldehydephenyl-8-naphthylhydr- 
azone (GRAZIANI and Bovrnt), A., i, 
1061. 

p-Anisidines, ¢rinitro-, constitution of 
(MELDOLA and REveERDIN), T., 1484 ; 
P., 248. 

p-Anisidinomethylenebenzoylaceto-p- 
anisidide (DAIns and GriFFin), A., i, 
1088. 

4-0- and  -p-Anisidinomethylene-3- 
methyl-5-‘scoxazolones (DAINS and 
GRIFFIN), A., i, 1087. 

3.0-Anisidino-1-phenyltriazole, 5-amino-, 
and its salts (Fromm, HEYpDER, Junc, 
and Sturm), A., i, 206. 

5-o-Anisidino-1-phenyltriazole,3-amino , 
and its salts (Fromm, HrypeEr, June, 
and Sturm), A., i, 206. 

3-o- and -p-Anisidino-o-xylenes, 4:6-di- 
nitro- (CrossLEY and Prart), 'T., 
988. 

4-o- and -p-Anisidino-o-xylenes, 3:5-di- 
nitro- (CRossLEY and Pratt), T., 
986. 

Anisole, nitration of, to trinitroanisole 
(BROADBENT and SpArRRE), A,, i, 853. 

Anisole, diamino- (BADISCHE ANILIN & 

Sopa-Faprik), A., i, 775. 


p-nitro-, binary eutectics between di- | 


phenylamine, urethane, and (VAsI- 
LIEV), A., ii, 1037. 
trinitro-, absorption spectra of (BALY 
and Rice), T., 2085; P., 216. 
hydrolysis of (MASLAND and 
Sparre), A., i, 853. 
3:5-dinitro-2:4-diamino- and its acetyl 
derivative (MELDOLA and Rever- 
DIN), T., 1490. 
1-Anisoleazo-2-naphthylamine (CHAR- 
RIER and FERRER), A., i, 1113. 
1-Anisoleazo-2-naphthyl ethyl and 
methyl ethers, salts of (CHARRIER 
and Ferrert), A., i, 1113. 
e-Anisoylamylamine. See p-Anisyl e- 
aminoamy| ketone. 
y-Anisoyl-8-phenylbutyriec acid and its 
derivatives and y-bromo- (HAHN and 
ALLBEE), A., i, 368. 
8-Anisoyl-a-phenylethylmalonic acid 
and its derivatives (HAHN and ALL- 
BEF), A., i, 367. 
p-Anisyl ¢-aminoamyl ketone and its 
salts and derivatives (BOTTUuHER), A., 
i, 1360. 
p-Anisyl ‘richlorovinyl ketone (Bérsr- 
KEN and DusarpIn), A., i, 821. 
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p-Anisyldiphenylenecarbinyl chloride 
and its peroxide (SCHLENK and Marr), 
A., i, 35. 

o-Anisylguanido-o-anisyl-thiocarbamide 
and -p-benzylthiocarbamide (Fromm, 
HEYDER, JUNG, and Sturm), A., i, 
205. 

4-Anisylidenebis-5-amino-1-phenyl-3- 
methylpyrazole (MICHAELIS and 
ScHAFEr), A, i, 526. 

Anisylidenebis-2-naphthol-3-carboxylic 
acid, methyl ester (WEIsHUT), A., i 
1348. 

2-Anisylidenehydrazinohydrindene, /- 
1-hydroxy- (PEacock), T., 673. 

2-p-Anisylquinoline-4-carboxylic acid 

(Luzzato and Crusa), A., i, 1419. 
salicyl ester (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 1229. 

Anisylquinonemonoimine, polymerised 
bimolecular (WIELAND 7m MULLER), 
A., i, 1387. 

p-Anisylquinoxanthenol bromide and 
chloride and their salts (GoMBERG and 
West), A., i, 72. 

o-Anisyldithiobiuret (Fromm, Hryper, 
JuNnG, and Sturm), A., i, 204 

B-o- and -p-Anisylthiolcinnamic acids 
and their ethyl esters (RUHEMANY), 
A., i, 1875. 

o-Anisylthiuret hydrochloride (Fromm, 
HEYpDER, JuNG, and Sturm), A., i, 
204. 

p-Anisylxanthenol and its derivatives 
(GoMBERG and West), A., i, 72. 


J 


| Ankerite, investigation of (GriNBERG), 


A., ii, 516. 

Annelids, secretion of pigments by 
(KscuiscHKowsk}), A., i, 556. 

Annual General Meeting, T., 700; P., 
81. 

Anode, aluminium, films on the (BaAtn- 

sTo), A., ii, 10. 
carbon, disintegration of (VANZETT!), 
A., ii, 750. 

Anoxybiosis and chemical polarity 
(DRZEWINA and Bown), A., i, 557. 
Anthocyanic pigments, formation of 
(KEEBLE, ARMSTRONG, and JONES), 

A., i, 1871. 

Anthocyanins (WILLSTATTER and EvEr- 
EsT), A., i, 1371. 

Anthozoa, organic substance in the 
skeletal tissues of (MORNER), A., i, 
1413. 

Anthracene (MryYER and SANDER), A., 

i, 489. 
photo-electric effects and polymerisa- 
tion of (VoLMER), A, ii, 456. 
en of anthraquinone from 
(FARBWERKE VorM. Meister, Luv- 
crus, & Briintne), A., i, 493. 
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Anthracene derivatives, preparation of 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 61; (FARBWERKE 
vorm. MEISTER, Lucius, & Brin- 
inc), A., i, 105; (CHEMISCHE 
FABRIK GRIKSHEIM-ELEKTRON), 
A., i, 107. 

halogen compounds of (MEYER and 
Zann), A., i, 455. 

Anthracene, 9-amino-, tautomerism of 
derivatives of (MEYER and ScHL6s- 
SER), A., i, 295. 

a-9:10-dibromo-, and a-9:10-dichloro-, 
derivatives of, and 2:3:9:10- and 
9:9:10:10-tetrachloro-, and their de- 
rivatives (MEYER and Zany), A,, i, 
456. 

2-chloro-, aB-, BB-, 1:5- and 1:8-di- 
chloro-, aaa-, 1:5-a-, 1:5-8-, and 
1:8-8-trichloro-, and 1:5:4:8-tetra- 
chloro- (ScHILLING), A., i, 494. 

hydroxy-derivatives, desmotropy of 
(ScHotz), A., i, 61% 

Anthracene series, preparation of con- 
densation products in the (FaRB- 
WERKE VORM. MRISTER, Lucius, 
& Brinine), A., i, 1073. 

preparation of condensation products 
of the, containing sulphur (Bap- 
IscHE ANILIN- & Sopa-FAsRIik), 
A., i, 61. 

Anthracene-1:9-dicarboxylamic acid and 
its salts (KARDus), A., i, 884. 

Anthracene-1:9-dicarboxylic acid and its 
derivatives (KARDOs), A., i, 883. 

Anthracene-1:9:indandione and its deri- 
vatives (KaRnos), A., i, 884. 

Anthracenesulphonic acids, preparation 
of (FARBENFABRIKEN VORM. F, BAYER 
& Co.), A.,i, 31. 

Anthracenesulphonic acids, dibromo- 
and dichloro- (BADISCHE ANILIN- & 
Sopa-Faprik), A., i, 1053. 

Anthrachrysone, salts of (HELLER and 
Sxraup), A., i, 1207. 

Anthraflavone dibromide (ULLMANN 
and KLINGENBERG), A., i, 375. 

Anthraflavone, 1:1’-dichloro- (Hepp, 
— and Romer), A., i, 
374. 

Anthraflavone-G, structure of (HEppP, 
ee and Romer), A., i, 
374. 

Anthranol, 9-nitro-, acetate and benzo- 
ate of (MEYER and SANDER), A., i, 
489. 

Anthranoyl-lycoctonine and its per- 
chlorate (ScHULZE and BIERLING), 
A., i, 288. 

Anthrapyridonecarboxylic acids, prepar- 
ation of (FARBWERKE VORM. MEISTER, 
Lucius, & Brisnine), A., i, 95. 
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Anthraquinone, preparation of, from 
anthracene (FARBWERKE  VORM. 
MEISTER, Lucius, & BRUNING), A., 
i, 493. 

derivatives, preparation of (FARBEN- 
FABRIKEN VORM. F, BAYER & 


Co.), A., i, 95. 
containing nitrogen, preparation of 
(FARBENFABRIKEN VORM. 


Bayer & Co.), A., i, 105. 
diamino-derivatives,. preparation of 
cond: nsation preducts of (ScHAAR- 
SCHMIDT). A., i, 104. 

halogenated 2-amino-, and their deriva- 
tives (JUNGHANS), A., i, 1070. 

aminohydroxy-derivatives, condensa- 
tion of aldehydes with (FARBEN- 
FABRIKEN VOkM. F. BAYER & Co.), 
A., i, 95. 

bromoamino-derivatives (BADISCHE 
AntLin- & Sopa-Fasrik), A., i, 
1071 ; (ULLMANN and JUNGHANS), 
A... i; F073: 

chloro-derivatives, preparation of 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 738. 

hydroxy-derivatives, action of col- 
loidal metallic hydroxides on 
(HALLER), A,, i, 495. 

Anthraquinone, l-amino-, action of 
sulphuric acid and sodium chlorate 
(FARBWERKE VoRM. MEISTER, LU- 
crus, & Brinine), A., i, 633. 
2-amino-, preparation of (CROSSLEY), 
A., i, 986. 

1- and 2-amino- and 4-chloro-1- 
amino-, condensation products of 
naphthols and (FARBWERKE VOrM. 
Meister, Lucius, & Brinrne), A., 
i, 1368. 

1:2-diamino-, 1:2:5:6-tetra-amino-, and 
1:5-dinitro-2:6-diamino- (CHEMI- 
SCHE FABRIK GRIESHEIM-ELEK- 
TRON), A., i, 737. 

1-bromo-2-amino-, and 1-chloro-2- 
amino- (FARBWERKE VORM. MEIST- 
ER, Lucius, & Briinrne), A., i, 373. 

3:7-dibromo-2:6-diamino-, and 3:6-di- 
bromo-2:7-diamino- (BADISCHE 
ANILIN- & SoDA-FABRIR), A.,i, 1366. 

3-bromo-1:2-dihydroxy-, 2:6-dibromo- 
1:3:5:7-tetrahydroxy-, 3-chloro-1:2- 
dihydroxy-, 3-chloro-1:2:4-trihydr- 
oxy-, 2:6-dichloro-1 3:5:7-tetrahydr- 
oxy-, and 3-chloro-4-nitro-1:2-di- 
hydroxy-, and their derivatives 
(HeLuer and Sxravp), A., i, 1207. 

1-chloro-, preparation of (BADISCHE 
Anttin- & Sopa-Fasrrg), A., i, 61. 

aB- and BB-dichloro-, aaa-, 1:8-B-, and 
1:5-a-trichloro-, and 1:5:4:8-tetra- 
chloro- (Scutunine), A., i, 494, 
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Anthraquinone, 1:6-dichloro- (BADISCHE 
Aniin- & Sopa-Fasrik), A., i, 
373. 

2-chloro-1 :4-diamino- (AKTIEN- 
GESELLSCHAFT FUR ANILIN-FABRI- 
KATION), A., i, 1207. 

1-chloro-2-hydro xy", condensation 
product of (WEDEKIND & Co.), 
A., i, 634, 

1- ~nitro-2-amino-, and =: 3-nitro-2- 
amino-, derivatives of (ULLMANN 
and MEDENWALD), A., i, 736. 

2-nitro-1:4-diamino-, diacetyl deriva- 
tive and urethane of (FARBWERKE 
vorM. MEISTER, Lucius, & Brin- 
ING), A., i, 378. 

Anthraquinone colouring matters, 
spectrugraphic studies of (MryER), 
A., ii, 264. 

Anthraquinone up, spectrographic 
studies in the (MeyYER and FiscHEr), 
A., ii, 168. 

Anthraquinone series (JUNGHANS), A., i, 

1070; (ULLMANN and JUNGHANS), 
A., i, 1071, 1090. 

preparation of condensation products 
in the erene Anitin- & Sopa- 
Fasrik), A., i, 1073. 

——— of chlorinated products in 
the (CHEMISCHE FABRIK GRIEs- 
HEIM-ELEKTRON), A., i, 1247. 

ene of triazole compounds in 

e (FARBENFABRIKEN VoRM. F. 
BAYER & Co.), A., i, 403. 

Anthraquinoneacridone, bromo-, and its 
sulphate and chloro- (BADISCHE 
ANILIN- & Sopa-Faprik), A., 
i, 96. 

3-bromo-4-amino- (FARBWERKE VORM. 
MEIsTER, Lucits, & Brinine), A., 
i, 519. 

Anthraquinone-2-aldehyde and its deri- 
ere “eeeese and KLINGENBERG), 

, i, 874, 

Pet AS OO 8-chloro- 

_ (BapiscHE ANILIN- & SopA-Fasrik), 
A., i, 373. 

Anthraquinonebenzoylphenylhydrazone 
(MEYER and Zany), A., i, 537. 

Anthraquinonecarboxylic acid, dichloro- 
(FARBENFABRIKEN VORM, F. Bayer 
& Co.), A., i, 367. 

Anthraquinone-l-carboxylic acid, 4- 
chloro- were ANILIN- & SoDa- 
Fasrik), A., i, 729. 


a-and B-chloro- (BuTEscv), A., i, 273. 


4:5- and 4:8-dichloro- (BurEscu), A., 
i, 273. 
Anieenines: 2-carboxylic acid, and 
1-chloro- and 1:4-dichloro- (BADISCHE 
ANILIN- 
50. 


& Sopa-Faprixk), A., i, 
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Anthraquinone-2-carboxylic acid, 1- 
wer and its derivatives(TERREs), 


7? 787. 

1:4- eH oat and its sulphate 
(AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), A., i, 1197. 

1-chloro-, and 1-nitro-, and their 
esters (BADISOCHE ANILIN- & Sopa- 
Faprik), A., i, 476. 

3-chloro- (BADISCHE ANILIN- & Sopa- 
FasRIk), A., i, 373. 


Anthraquinone-1:3-dicarboxylic acid 
(BADISCHE ANILIN- & Sopa-Fasrik), 
A., i, 729. 

Anthraquinone-1:5-dimercaptol, 2:6-di- 
amino-, and its derivatives wr 
AnILin- & Sopa-Faprik), A,, i, 
1232. 

1:5-Anthraquinonedimercaptol-di-2- 
anthraquinonyl thioether (FarBen- 
FABRIKEN VORM. F, BAyEr & Co.), 
A., i, 62. 


| Anthraquinone-2:6-disulphonic acid, 4:8- 


dichloro-] :3:5;7-tetrahydroxy-, and 
1:3:5:7-tetrahydroxy-, and its ammon- 
ium salt (HELLER and Skraup), A., i, 
1207. 

Anthraquinonedisulphonic acids, 1- 
chloro-, and 1:5- and 1:8-dichloro- 
(ScHILLING), A., i, 494. 

Anthraquinone-1:2:1’:2’:4’-methylphen- 
azine, 3-bromo- ee and 
MEDENWALD), A., i, 737. 

Anthraquinonephenylmethylhydrazone 
(MeveEr and Zann), A., i, 537. 

a- Anthraquinonesulphonic acid (MEYER 
and ScHLEGL), A., i, 610. 

Anthraquinone-2-sulphonic acid, 3- 

amino-, and its sodium salt (ULL- 
MANN and MEDENWALD), A., i, 736. 

4-bromo-1l-amino- (BADISCHE ANILIN- 
& Sopa-Fasrik), A., i, 1366. 

4-bromo-3-amino-, and _ 1-chloro-2- 
amino-, sodium salts (FARBWERKE 
vorM. MEIsTER, Lucius, & Brin- 
ING), A., i, 373 


| Anthraquinonesulphonic acids, 1- and 2- 


chloro-, and 1:5- and 1;:8-dichloro- 
(ScHILLING), A., i, 494. 
hydroxy-, replacement of the sulphonic 
acid group by halogens in (HELLER 
and Sxravp), A., i, 1207. 
Anthraquinone-2:3-dithio-p-tolyl ether, 
1:4-diamino- (BADISCHE ANILIN- & 
Sopa-Faprir), A., i, 61. 
Anthraquinone-2-p-tolyl thioether, 1- 
amino-4-hydroxy- (BADISOHE ANILIN- 
& Sopa-Fasrik), A., i, 61. 


4-a-Anthraquinonylaminoanthraquin- 


one-1:2-acridone (FARBWERKE VORM. 
Meister, Lucius, & Briintne), A., i, 
1073. 


TESTE NOD 


—— = 
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1:1’-Anthraquinonylaminoanthraquin- 
one-2-carboxylie acid and its ethyl 
ester (BADISCHE ANILIN- & Sopa- 
Fasrik), A., i, 476. 
2(1’)-Antnraquinonylaminopyridan- 
throne (FARBWERKE VORM. MEISTER, 
Lucius, & Brénine), A., i, 619. 
1-Anthraquinonylanthranilic acid, 4- 
nitro-, methyl ester (FARBWERKE 
vorM. Meister, Lucius, & Brin- 
ING), A., i, 361. 
Anthraquinonylphenyloxazole, Tag 
(ULLMANN and JUNGHANS), A., i, 
1072. 
2-Anthraquinonyltetramethyldamino- 
diphenylmethane (ULLMANN and 
KLINGENBERG), A., i, 375. 
6:6-Anthraquinonyl thio-ether, 1:1’- 
dibenzoyldiamino- (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 374. 


Anthriminazole, bromohydroxy- (ULL- | 


A., i, 1072. 


MANN aud JUNGHANS), 
(TERRES), 


Anthroanthraquinoneazine 
A., i, 738. 

Antiarigenin, semicarbazone of (KILI- 
ANI), A., i, 381. 

a- and 8-Antiarin and their derivatives 
(KILIANI), A., i, 381. 

y-Antiarin (KILIANI), A., i, 1030. 


Antiaris, constituents of the latex of 


(K1LIANI), A., i, 1030. 
protein from the latex of (KILIAN1), 
A., i, 381. 
Antiaronic acid lactone, derivatives of 
(KILIANI), A., i, 381. 

Antigens, possible action of lipoids as 
(RircHIE and MILLER), A., i, 308. 
Antimonium sulphuratum, estimation of 
total sulphur in (ALcock), A., ii, 873. 
Antimony, eS deposition of 

(CHANEY), A., ii, 987. 
Antimony alloys with cadmium and with 
copper (SCHLEICHER), A., ii, 411. 
with copper, lead, and tin, analysis of 
(DEmMokEsT), A., ii, 982. 

with lead and with tin, constitution 
and magnetisation of (LEROUX), A 
ii, 554. 

with selenium (PARRAVANO), 
415. 

= tin, analysis of (PonTIo), A., ii, 

347, 


A., ii, 


Antimony compounds, formation of 
volatile, by moulds (v. KNarrF.- 
Lenz), A., i, 800. 

Antimony trichloride as solvent, measure- 
ment of transport numbers in 
(Frycz and To.uoczKo), A., ii, 
380. 

pentachloride, reactions of, with aro- 
matic hydrocarbons (HiILPERT and 
Wotr), A., ii, 733. 
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| Antimony ‘rthaloids, equilibrium ‘of, 
with chloro- and nitro-toluenes 
(MENSCHUTKIN), A., i, 255. 
compounds of, with benzene deriva- 
tives (MENSCHUTKIN), A., i, 351, 
352. 
compounds of benzaldehyde and 
benzonitrile with(MENSCHUTKIN), 
A., i, 234 
trioxide (antimonous oxide), oxidation 
of (EDGERTON), A., ii, 10538. 


sulphide, uilibrium of, with lead 
sulphide (PELARON), A., ii, 330. 
Antimony, electrolytic analysis of 


(ScHocn and Brown), A., ii, 
794. 
estimation of (NissENsON), A., ii, 
533 


Antimony ores, Chinese (SCHOELLER), 
A., ii, 415. 
Antipyrine (1-phenyl-2:3-dimethyl-5- 
pyrazolone), compounds of nitrates 
of the rare earths with (Koxs), A 
i, 1289. 
compound of styphnie acid and 
(AGOSTINELLI), A., i, 459. : 
detection of (LANDER and WINTER), 
A., ii, 855. 
Antipyrinediazonium salts, absorption 
spectra of azo- ar ore of (MoRGAN 
and REILLY), I'., 1494; P., 247. 


| Antirrhinum majus, flower pigments of 


‘ 


(WHELDALE and Basser), A., i, 
1426. 

Antithrombin (CoLLINGWoop and Mac- 
Manon), A., i, 1260. 

om, calcified, — investigation 

of (AMESEDER), A., i, 790. 

Aphaninester acid (PILoTy and WILKE), 
A., i, 767. 

Apigenin, occurrence of, in Antirrhinum 
(WHELDALE and Bassett), A., i, 
1426. 

Apnea, absence of, after forced respira- 
tion (BoorHsy), A., i, 120. 

Apocynum, active principle of (FARBEN- 

FABRIKEN VORM. F. BAYER & Co.), 
A., i, 498. 

active ree from species of (Im- 
PENS), A., i, 1080. 


| Apples, constituents of (THOMAE), A., i, 
$27. 


Aqua regia (Moorg), A., ii, 467. 

d-Arabonic acid, alkaloid salts of (GLATT- 
FIELD), A., i, 1045. 

l-Arabinose, conversion of, into 7-ribose 


(ALBERDA VAN EKENSTEIN and 
BLANKSMA), A., i, 445. 

Arachidic acid, detection of (KREIs and 
Roru), A., ii, 256. 


Arachis oil (Meyer and Beer), A., i, 
1152. 


a eee 
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Arachis oil, detection of, in olive oil 


(Ligrs), A., ii, 163. 
detection and estimation of (Evers), 
A., ii, 80. 
mite, cause of the blue colour de- 
veloped by, with starch-iodide (Drrz), 
A., li, 320 ; (VauBEL), A., ii, 706. 


Arbutus wnedo, constituents of the fruit 


of (Sani), A., i, 1031. 


Arginine, distribution of, in plants 


(StrEGER), A., i, 1030. 
action of, in soil (SKINNER), A., i, 691. 


Argon, preparation of (Srark), A., ii, 
585. 


rectilinear diameter for (MATHIAS, 
OnNES, and CroMMELIN), A., ii, 
112, 478. 

eanal-ray spectrum of (Srakk, 
WenptT, KrrscHpaum, and Ktn- 
ZER), A., ii, 901; (STarK and 
KirscHBAuM), A., ii, 1004. 

thermal quantities calculated for 
(ONNEs and CroMMELIN), A., ii,474. 


Aristoquinine, salt of, with novaspirin 


(ANGELONI), A., i, 1377. 


_ Armillaria mellea, chemistry of (ZELL- 


NER), A., i, 573. 


Arnica root oil (ScHIMMEL & Co.), A., i, 
744. 


Aromatic compounds, preparation of, 


from the hydroaromatic series 
(CrossLey and Renovr), P., 369. 

hydrogenation of (WILLSTATTER and 
Kine), A., i, 353. 


Arrowhead, constituents of the tuber of 


(MirakKk), A., i, 1141. 


Arsenic, occurrence of, in old and young 


leaves (JADIN and Asrruc), A., i, 
948. 

occurrence of, in plants (JADIN and 
Astruc), A., i, 233. 

in seaweeds (MARCELET), A., i, 1034. 

valency of (ScHLENK), A., i, 34. 

modifications of, including grey and 
brown forms (KoHLscHiTTER, 
Frank, and Enters), A., ii, 953. 

distribution of, in the body (EKELEy), 
A., i, 682. 

resistance of different animals towards 
(WriLiBEre), A., i, 796. 


Arsenic alloys with cadmium (SHEM- 


TSCHUSHNI), A., ii, 395. 


Arsenic trichloride, volatility of (HinpDs), 


A., ii, 724. 
copper and silver haloids (H1rLPERT 
and HERRMANN), A., ii, 704. 
trihydride, combinations of, in the 
blood (MEIssnER), A., i, 1403. 
Arsenides of cadmium (SHEMTSCHU- 
SCHNI), A., ii, 1056. 
arsenious oxide (arsenious anhydride), 
oxidation of (EDGERTON), A., ii, 1053. 
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Arsenic :— 


arsenious oxide (arsenious anhydride), 
adsorption of, by ferric hydroxide 
(LocKEMANN and Luctvs), A., ii, 
698, 
arsenic oxide (arsenic pentoxide ; 
arsenic anhydride), water lost by, 
on heating (MENzIxEs and Porter), 
A., ii, 698. 
Arsenious acid, equilibrium of iodine 
and (WAsHBURNand SrRacHAN), 
A., ii, 572. 
action of, on albumin (Bonaro- 
VANNI), A., i, 589. 
compounds of, with alkaloids (Man- 
GOLD), A., i, 990. 
compounds of glucinum with 
(BLevER and MU.ugr), A., ii, 
594. 
Arsenic acid, action of, on albumin 
(BonGIovaNnnl), A., i, 539. 
estimation of, volumetrically (MEN- 
ziEs and PorreEnr), A., ii, 724. 


| Arsenic sulphide, influence of alcohols 


on the absorption value of, for barium 
chloride (Kruyrt), A., ii, 763. 


Arsenic organic compounds, preparation 


of (Bart), A., i, 415 

aromatic (KARRER), A., i, 412. 

with quinoline (FRANKEL and Léwy), 
A., i, 1228. 

lipoid (FiscozrR and KLEMPERER), 
A., 1, 736. 


Arsenic detection, estimation, and 


separation :— 
detection of (KoHN-ABREsT), A., ii, 
151 


detection of, with Bettendorf’s reagent 
(WINKLER), A., ii, 336. 

detection of, by Marsh’s test (LockE- 
MANN), A., ii, 75. 

detection and estimation of, by the 
Marsh apparatus (MEILLERE), A., ii, 
529. 

detection and estimation of, in the 
soil of a cemetery (ZuccARI), A., ii, 
151. 

estimation of, by the Gutzeit stain 
method (ALLEN and PALMER), A., 
ii, 724. 

estimation of, by Marsh’s method 
(HERBERT), A., ii, 723. ; 

estimation of, in blood and urine 
(LEHMANN), A., ii, 242. 

estimation of, in pyrites (SCHNURMANN 
and B6érTcHER), A., ii, 152. 

estimation of, in soils (GREAVES), 
A., ii, 242. . 

estimation of, in zinc (Ckoor), A., ii, 
430. 

separation of tungsten and (HILPERT 
and DiecKMANN), A., ii, 242. 


INDEX OF 


See under Arsenic. 


Arsenides. 
Arsenious acid. See under Arsenic. 
Arsenobenzene, molecular — of 


(MicHAELIs and ScnAFenr), A., i, 783. 
Arsenobenzene, 3-amino-4- res 4- 
amino-4’-hydroxy- ARBWERKE 
vorM. MEISTER, all om & Brty- 
ING), A., i, 416. 
3-amino-4-hydroxy-, and 37:5’-di- 
chloro-3-amino (FARBWERKE VORM. 
Meister, Lucius, & BRUNING), A., 
i, 347. 
3:4’-diamino-4-hydroxy-, salts of 
(FARBWERKE VORM. MEISTER, Lv- 
clus, & Brintne), A., i, 116. 
2:2’-diamino-3:3’-dihydroxy- (FArRs- 
WERKE VorM. MEISTER, LucIvs, 
& Brinine), A., i, 542. 
3:3’-diamino-4:4’-dihydroxy-, prepar- 
ation of soluble derivatives of 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 1121; 
(Derinc), A., i, 1256. 
neutralisation of (BONGRAND), A 
i, 304. 
compounds of, with chloroacetic 
acid and a-bromopropionic acid 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brtnine), A., i, 116. 
See also Salvarsan and Neosalvarsan. 
Arsenobenzenediacetic acid, diamino- 
dihydroxy- (FARBWERKE VORM. MEIs- 
TER, Lucius, & Brunine), A., i, 116. 
Arsenohippuric acid (HUGOUNENQ and 
MoreEL), A., i, 666. 
p-Arsenotoluene, molecular weight of 
(MIcHAELIs and ScHAFER), A., i, 783. 
Arsinie acids, aromatic, reduction pro- 
ducts of (FARBWERKE VorRM. MEISTER, 
Lucius, & Brinrne), A., i, 117. 
Arlemisia vulgaris, oil from (SCHIMMEL 
& Co.), A., i, 744. 
Artemisin haloids and bromo- and 
chloro- (Rimintand Jona), A., i, 1092. 
Arylpyrazolones, amino-, substituted, 
preparation of w-methylsulphites of 
(FARBWERKZ VORM. MEISTER, LU- 
clus, & Brinine), A., i, 401. 
Asbestos, matted-fibrous, of Bohemia 
and Moravia (FERsMANN), A., ii, 784. 
— B-glycol (NeELson), A., i, 


Ascidia mentula, free sulphuric acid in 
the cellulose mantle of (HENZE), A 
1020. 

Ascidian’s blood. See Blood. 

Ash, colorimetric estimation of (v. Ko- 
NEK-NorRWALL), A., ii, 981. 

Asparagine, distribution of, in plants 

(SrrgcEr), A., i, 1030. 
action of heat on aqueous monies of 


(Enruicn and LANGE), A., i, 1049. 
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Asparagus, mannitol in the sap of (Bu- 
SOLT), A., i, 235. 

Aspartic acid, uranium salt (Mazzucc- 
HELLI and D’Atcko), A., i, 160. 

l-Aspartic acid, putrefaction products of 
(ABDERHALDEN and Fopor), A., i, 
798. 

Aspergillus niger, culture experiments 
with (WATERMAN), A., i, 229; 
(Buromsk?), A., i, 230; (GUILLE- 
MARD), A., i, 800. 

comparative influence of potassium, 
rubidium, and caesium on the de- 
velopment of (SauTon), A., i, 146. 

effect of zinc on the growth of (JAVIL- 
LIER), A., i, 692. 

uselessness of zinc for the culture of 
(LEPIERRE), A., i, 1423. 

effect of cadmium as a substitute for 
zine in the culture of (LEPIERRE), 
A., i, 326. 

replacement of zinc by copper in the 
culture of (LEPIERRE), A., i, 800 

effect of glucinum as a substitute for 
magnesium and zinc in the culture 
of (JAVILLIER), A., i, 326; (LE- 
PIERRE), A., i, 327. 

replacement of zinc by uranium in the 
culture of (LEPIERRE), A., i, 686. 

effect of phytin on (JEGoROV), A., i, 
146. 

nitrogen and phosphorus metabolism 
in (WATERMAN), A., i, 945. 

influence of potassium, sulphur, and 
magnesium on metabolism of 
(WATERMAN), A., i, 1027. 

scission of a- and B-methylglucosides 
by (Dox and Nernie), A., i, 146. 

production of oxalic acid by (WEHM- 
ER), A., i, 432. 


Aspergilius oryze, kojic acid from 
(YaBuTA), A., i, 180. 
Asphalt in quartz (SAtomon), A., ii, 
229. 
estimation of paraffin in (MAREK), A., 
ii, 797. 
Asphyxia, reflex irritability under 


(PorTER), A., i, 213. 


Aspirin. See o-Acetoxybenzoic acid. 
Assimilation of plants. See under 
Plants. 


Association and viscosity (THOLE), T., 
19, 317; P., 82. 
influence of, on viscosity (BAKER), 
T., 1671. 
Atmospheric air, proportion of oxygen 
in (Tow), A., ii, 772 
spectrum of (SCHARBACH), A., ii, 538. 
refractive index of (StERTSEMA), A., 
ii, 453. 
activity of (MuNoz pEL CasriLLo and 
BARRIO Y FERNANDEZ), A., ii, 660. 
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CASTILLO and Barrio y FERNAN- 
DEz), A., ii, 376. 

solid radioactive products in (KouL- 
BAUSCH), A., ii, 96. 


——s air of subsoils, activity of | 
(MuNoz DEL CAsTILLo ; MuNoz DEL 


spontaneous ionisation of, in a closed | 


vessel (Rey), A., ii, 656. 


specific heat of (ScnEEL and Hzvsr), | 


A., ii, 183. 
combustion of, in the voltaic arc 


(GorBov and MirKevirscs), A., ii, 


950. 
explosion of coal gas and (SELLARS 


and CAMPBELL; SELLaRs), A., ii, | 


831. 


disturbing influence of, in concentra- | 


tion cells (VAN DEVENTER), A., ii, 


expired, water in (OsBorNe), A., i, | 
1402 


apparatus for estimation of, in liquid | 


carbon dioxide (WENTZKI), A., ii, 
725. 


estimation of the degree of vitiation of — 
(Schwarz and MUNCHMEYER), A., | 
| Atomic weights, report of the Inter- 


ii, 73. 

estimation of mercury in (BLomQUIsT), 
A., ii, 248. 

estimation of sulphur dioxide in 
(KULLGREN), A., ii, 525. 


Atom, theory of the (Byx), A., ii, 767. 


structure of the (THomson), A., ii, 942. 
univalent, structure of (BRILLOUIN), 
A., ii, 855. 


energy required to detach an electron , 


from an (Bratry), A., ii, 656. 


Atoms, constitution of (vAN DEN Brock), 


A., ii, 90; (Bonk), A., ii, 689, 943, 
1045 ; (CREHORE), A., ii, 689. 


structure of, in relation to radioactive | 


changes (FAsAns), A., ii, 493. 
multiple positive charge of (Stark), 
A., ii, 1003. 
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Atomic weight of copper (EcHsngr pr 


Contnck and DvcELut£Ez), A., ii, 
961. 

of fluorine (JAQUEROD and Tovr- 
PAIAN), A., ii, 401, 772. 

of helium (HEvss), A., ii, 774. 

of iron (BAXTER and Hoover), A., ii, 
55. 

of nitrogen (WouRTzEL), A., ii, 771. 

of phosphorus (BAxTER and Moors), 
A., ii, 43. 

of radium (MEYER), A., ii, 267; 
(Hénicscumip), A., ii, 268. 

of selenium (BruyLANTs and Byre- 
BIER), A., ii, 500; (JANNEK and 
MEYER), A., ii, 948 ; (MEYER), A., 
ii, 1048. 

of silver (Guyz), A., ii, 770. 

of tellurium (KusNETzOov), A., ii, 403 ; 
(DuDLEY and Bowers), A., ii, 695. 

of uranium (CECHSNER DE CONINCK), 
A., ii, 140. 

of yttrium (MEYER and WvonrINeEy), 
A., ii, 323; (EGAN and BALke), 
A., ii, 508; (MryER and WEI»- 
HEBER), A., ii, 962. 


national Committee on, T., 1743 ; 


P., 240. 
table of, T., 1746; P., 243. 
relationships between (WILDE; 


Lorine), A., ii, 944. 

relationships between, involving the 
number + (DAMBIER; GuYE), A., 
ii, 767. 

physical properties of elements as 
functions of the (BiiTz), A., ii, 
855. 

determination of (CLARKE; GuA- 
RESCHI), A., ii, 313. 

estimation of, from grouping of the 
hydrides (Lorine), A., ii, 493. 


| Atophan (2-phenylquinoline-4-carboxylic 


electron affinity in the ionisation of, | 


by collision (STARK), A., ii, 902. 


action between (BRILLOUIN), A., ii, 


4938. 
479. 


Atomic weight, relation between spectra 


and (Hicks), A., ii, 811. 

in relation to specific heat (DEWAR), 
A., ii, 827. 

of barium ((icHsNER DE CONINCK), 
A., ii, 1055. 

of calcium (CGicHSNER DE CONINCK), 
A., ii, 504. 

of chlorine (JaquErop and Tovr- 
PAIAN), A., ii, 401, 772; (GuyYE), 
a ii, 770; (WouRTZzEL), A., ii, 
771. 


| 
| 


Atomic constants (KLEEMAN), A., ii, | 


| 
| 


acid), action of, in the organism 
(SxérczEwskI and Soun), A., i, 
427. 

influence of, in nitrogenous metabolism 
(SkORczZEWSKI and SoHn; SKOr- 
cCZEWSKI), A., i, 138. 


Atropine, absorption spectrum and con- 


stitution of (Dopsig and Fox), T., 
1193; P., 180. 
ultra-violet absorption spectrum of 
(GompEt and Henri), A., ii, 542. 
pharmacological detection of the sul- 
phuric acid esters of (TRENDELEN- 
BURG), A., i, 1135. 


apoAtropine, ultra-violet absorption 


spectrum of (GomprL and HENRI), 
A., ii, 542. 


| Aurie and Aurous salts. See under 


Gold. 
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Austenite (HANEMANN), A., ii, 412. 
Autolysis, action of colloidal sulphur on 
(Facivo.i), A., i, 1416. 


influence of iedine on (KascHiwa- | 


BARA), A., i, 218. 
Autoxidation (CIAMICIAN and SILBER), 

A., i, 1356. 

relationship between benzoin forma- 
tion and (STAUDINGER and HENk), 
A., i, 1354. 

of organic compounds (STAUDINGER, 
HENE, and Proprom), A., i, 1353 ; 
(SrAUDINGER and Henk), A., i, 
1354. 

Autunite of Lurisia (Lincto), A., ii, 970. 

Avena sativa, imbibition in the seeds of 
(PLATE), A., i, 1189. 

Avicennia tomentosa, isolation of lapa- 
chol from the woods of (BouRNo’), 
A., i, 1070. 

Avogadro’s theory, development 
(GRAEBE), A., ii, 313. 

Azafrin and its derivatives (LIEBER- 
MANN and SCHILLER), A., i, 889. 

Azelaic acid, an-dibromo-, ethyl ester 
(LE Suzur), T., 1124. 

Azine colouring matters, formation of 
salts of (KEHRMANN, Havas, and 
GRANDMOUGIN), A., i, 1241. 

Azobenzene, amino-, diacetyl deriva- 

tive (KALLE & Co.), A., i, 409. 

o-amino- (W1TT), A., i, 1247. 

2:4-di- and 2:4:4’-tri-bromo- (VALORI), 
A., i, 1110. 

2:2’(or 4:4’)-dichloro-5:5’-dinitro- 
(BRAND and EISENMENGER), A., i, 
718. 

Azobenzene-4’-carboxylic acid, 4-hydr- 
oxy- (ANGELI and VAtort), A., i, 534. 

Azo-colouring matters (VERNET), A., i, 

405; (Sitrcar and Watson), A., i, 
912 ; (Meyer), A., i, 913. 


of 


halogen substitution products of 
(WEBER), A., i, 301. 
Azo-compounds, hydroxy- (HEILBRON 


and HENDERSON), T., 1404; P., 
226. 
formation and scission of (CHARRIER 
and Ferrert), A., i, 1111. 
saponification of ethers of (CHARRIER 
and PELLEGRINI), A., i, 1247. 
o-hydroxy-, etherification of (CHAR- 
RIER and FERRERI), A., i, 535, 
1112, 1113. 
Azodicarboxylic acid, esters of, and 
their condensation products with 
— (Digits and Pagurn), A., i, 


Azoimide (hydrazoic acid ; nitrogen hydr- 
ide), electrical and chemical effects 
of the explosion of (KrrkBy and 

Marsh), A., ii, 278. 
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Azoimide (hydrazoic acid ; nitrogen hydr- 
ide), constitution and derivatives of, 
with carbimides and thiocarbimides 
(OLIVERI-MANDALA and Noro), A., i, 
774. 

Azoimides, action of light on (WoOHLER 
and Krupko), A., ii, 702. 

Azomethines (VERNET), A., i, 405. 
colour and constitution of (PorE and 

Wiser), T., 1258; P., 191. 
carbinol-ammonium base isomerism of 
(TINKLER), T., 885; P., 114. 

Azomethine colouring matters (KONIG), 
A., i, 1082. 

Azonium compounds, quaternary sub- 
stituted, containing an asymmetric 
nitrogen atom (SineH), T., 604; P., 
109. 

p-Azophenol, isomerism of, and its per- 
bromide and dibromodinitro-, a- and 
B-tetrabromo-, and di- and tetra-nitro- 
(Rospertson), T., 1472; P., 221. 

Azo-phenols, preparation of (PoNziIo), 
A., i, 1002. 

pp’-Azophenyl ethyl sulphide (BRAanpD 
and WIRSING), A., i, 406. 

pp’-Azophenyl methyl sulphide, deriva- 
tives of (BRAND and Wirsine), A., i, 
407. 

Azopyridine (Frrept), A., i, 755. 

Azotobacter, phosphorus and protein 
content of the cells of (HOFFMANN), 
A., i, 427. 

Azotoluene, amino-, diacetyl derivative 
(KALLE & Co.), A., i, 409. 

p-Azotoluene, 3:5:8/:5’-tetranitro- 
(BRAND and EIsENMENGER), A., i,718. 

Azo-o-tolueneazonaphtholsulphonic acid, 


chromium lake of (MOHLAU and 
MaeErzEL), A., i, 408. 
o-Azoxyanisole, 5:5’-dinitro- (BRAND 


and EISENMENGER), A., i, 717. 
p-Azoxyanisole, pressure-temperature 

diagrams for (PuscHIN and GREBEN- 

SCHTSCHIKOV), A., ii, 105. 

Azoxybenzene, bromo- and nitro-deriva- 
tives of (VALorI), A., i, 1110. 

a-Azoxybenzene, 2:4:6-trinitro-, and 
tetranitro- (ANGELI and VALORI), A., 
i, 534. 

a- and 8-Azoxybenzenecarboxylic acids 
and their derivatives (ANGELI and 
VALOoRI), A., i, 534. 

B-p-Azoxybenzenesulphonic acid and its 
silver salt and p-bromo- (ANGELI and 
Vator), A., i, 534. 

Azoxybisazoxybenzene and its dibromide 
(ANGELI), A., i, 658. 

Azoxy-compounds, constitution of (AN- 
GELI), A., i, 658. 

p-Azoxymandelic acid (Heiirr andl 

Frirscn), A., i, 365. 
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pp’-Azoxyphenyl ethyl sulphide and its 
salts (BRAND and Wrrstne), A., i, 
406. 

Azoxypyridine (Frizp1), A., i, 755. 

p-Azoxytoluene, 3:5:3/:5’-tetranitro- 
(BRAND and EIsENMENGER), A., i,718. 

Azurin, methylation of (KEHRMANN and 
BEYER), A., i, 95. 


Bacilli, tubercle, chemical composition 


of (KoZNrewsk)), A., i, 428. 

tubercle killed, effect of, on the en- 
zymes of the body (KorscHNev), 
A., i, 1272 

Bacillus, new, acting on iron solutions 

(MumForp), T., 645; P., 79. 
pyocyanic, action of uranium and its 
salts on (AGULHON and SAZERAC), 
A., i, 322. 
tubercle, action of uranium and thor- 
ium salts on the (BECQUEREL), A., 
i, 822. 

Bacilius acidi lactici, behaviour of varie- 
ties of, with sugars and alcohols (ARK- 
WRIGHT), A., i, 683. 

Bacillus amaracrylus (VOIsENET), A., i, 
686. 

Bacillus anthracoides, proteolytic power 
of (FosrER), A., i, 941. 

Bacillus cloacx, action of, on citric and 
malic acids (THompson), A., i, 228. 
Bacillus coli, fermentation of dextrose 
and absorption of oxygen by (KEYEs 

and GILLESPIE), A., i, 142. 

Bacillus coli communis, fermentation of 
dextrose by (GREy), A., i, 1024. 

Bacillus diphtheriz, biochemical re- 
actions of (HINE), A., i, 1137. 

Bacillus dysenteriz, mutual inhibition 
of Vibrio cholere and, when grown 
together (Locig), A., i, 1138. 

Bacillus kiliense, fermentation of formic 
acid by (FRANZEN and EaceEr), A.,, i, 
$22. 

Bacillus lactis erythrogenes, biochemical 

activity of (FosTER), A., i, 684. 
proteolytic power of (FosrEr), A., i, 
941. 

Bacillus lactis fermentens, fermentation 
by (Ruort), A., i, 1138. 

Bacillus Plymouthensis, fermentation of 
formic acid by (FRANZEN and EacEr), 
A., i, 1421. 

Bacillus typhosus, isolation of, by means 
of brilliant-green (BROWNING, GIL- 
MouR, and Mackie), A., i, 1138. 

fermentation of dextrose by (KEYES 
and GILLESPIE), A., i, 142 
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Bacteria, chemistry of (Tamura), A., i, 

1280, 1421. 

in the intestinal flora (BERTHELOT and 
BERTRAND), A., i, 560 

acetic acid, chemical action of (WaTER- 
MAN), A., i, 1044. 

absorption of phenols by (CoorEr), 
A., i, 538. 

oxidation of hydrocarbons by (Sdnn- 
GEN), A., i, 940. 

reduction of sulphates by (SALKow- 
SKI), A., i, 322. 

formation of -y-aminobutyric acid from 
a-glutamic acid by (ABDERHALDEN, 
FroMME, and Hirscn), A., i, 797. 

degradation of polypeptides by (Sa- 
SAKI), A., i, 228, 229. 

fermentation of cellulose by (PRinc- 
SHEIM), A., i, 1281. 

fermentation of pyruvic acid b 
(KarozaG and MoczAr), A., i, 
1280. 

action of blood-serum on (Cuick), A., 
i, 228. 

gaseous metabolism of (KEYES and 
GILLESPIk), A., i, 142. 

influence of the concentration of food- 
supply on the generation time of 
(PENFOLD and Norris), A., i, 228. 

action of derivatives of monochloro- 
acetic acid on the inhibitory selec- 
tive action of (PENFOLD), A., i, 684. 

acetic acid, formation of lactic acid by 
(OsSTERWALDER), A., i, 683. 

marine, precipitation of calcium car- 
bonate by (DrEw), A., i, 567. 

soil, assimilation of nitrogen by 
(DvokAx), A., i, 691. 

detection of chitin in (VIEHOVER), A., 
i, 142. 

detection of, in drinking water (GALLI- 
VALERIO and BornanD), A., ii, 356. 

Bacterial filters, oxidation of thiosul- 
phates in (LocketrT), A., i, 798. 

Bacterial metabolism (KENDALL and 
WALKER; KENDALL, Day, and WALK- 
ER), A., i, 1136. 

Bactericidal action in relation to chemi- 
cal constitution (BRowNING and GIL- 
MOUR), A., i, 1138. 

Bacterium, new thermophilic (AMBROZ), 

A., i, 568. 
a violet (HARTLEY), A., i, 1421. 

Bacterium welchii, fermentation of dex- 
trose and absorption of oxygen by 
(Keyes and GILLEsPI£), A., i, 142. 

‘*Bagasse,” estimation of sugar and 
water and (PELLET), A., ii, 159. 

Balance Sheets of the Chemical Society 
and of the Research Fund. See 
Annual General Meeting, T., 700; 
F., 
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Baphinitone, identity of homopterocarpin 
with (RYAN and FirzGERALbD), A., i, 
883. 

Barbituryl-5-acetamide and thio-, and 
their sodium salts (JoHNsoN and Kou- 
MANN), A., i, 402. 

Barbituryl-5-acetic acid, and 4-imino- 
and thio- (JOHNSON and KoHMANN), 
A., i, 402. 

Barium, occurrence of, in tobacco and 
other plants (McHarcug), A., i, 
809 


preparation of (MarTienon), A., ii, 

504. 

atomic weight of (CECHSNER DE Con- 
1nck), A., ii, 1055. 

line spectrum of (GzorGE), A., ii, 
646 


Barium carbonate, fusion of, and its 
mixtures with calcium carbonate 
(BoEKE), A., ii, 776. 

potassium carbonates (DaTTa and 
MUKHERJEA), P., 186. 

chloride, influence of alcokols on the 

absorption value of arsenic sul- 
phide for (Kruyt), A., ii, 763. 

and nitrate, sodium chloride and 
nitrate and water, equilibrium in 
the system (Coppaporo), A., ii, 
196. 


and cupric and potassium chlorides 
and water, equilibrium in the 
system (SCHREINEMAKERS and DE 
Baat), A., ii, 53. 
radium chloride, fractional precipita- 
tion of (EBLER and BENDER), A., ii, 
546. 
fluoride, band spectrum of (GEORGE), 
A., ii, 646. 
haloids, compounds of, with betaine 
(PFEIFFER and v. MopELsk1), A., 
i, 710. 
hydroxide, technical preparation of 
(Marino), A., ii, 592; (MARINO 
and Dangs:), A., ii, 593; (Ma- 
RINO and GIGLI), A., ii, 861. 
aqueous, action of, on some kinds of 
glass (BunGE), A., ii, 215. 
tetramolybdates (WEMPE), A., ii, 59 ; 
(RosENHEIM, FELIX, and PINSKER), 
A., ii, 224. 
—_— nitrite (KURTENACKER), A., ii, 
10 


oxide (baryta) and charcoal, absorp- 
tion of nitrogen by mixtures of 
(EWAN and Naptgr), A., i, 714. 

radium selenate, selenite, tellurate, and 
tellurite (Merck and ErcHHo1z), 
A., ii, 374. 

sulphate, apparatus for precipitation 

of (SmiTH), A., ii, 617. 

filtration of (OsBoRNE), A., ii, 960. 


Barium sulphate, assay of, for radio- 
graphic purposes (GUERIN), A., ii, 
435 


sulphide, analysis of (SACHER), A., ii, 
244, 


Barium, estimation of, gravimetrically, 
and purification of the sulphate 
(Goocu and Hitt), A., ii, 340. 

separation of, from strontium and 
calcium (VAN DEN Bos), A., ii, 153, 
879 ; (Leg and MIcKLB), A,, ii, 726. 

Barley, action of metallic salts on the 
growth of (Bokorny), A., i, 569. 

estimation of nitrogen in (BUNGE), 
A., ii, 1069. 

polarimetric estimation of starch in 
(ScHwARcz), A,, ii, 635, 

Barometer and manometer, combination, 
use of a ground glass stopper in a 
(BAKER), A., ii, 205. 

Barosma venusta, constituents of the 
leaves of (SENSEN), A., i, 328. 

Baryta. See Barium hydroxide. 

Barytes from Kerch, Crimea (KASCHIN- 
sk1), A., ii, 970. 

Base, C,H,,N, and its platinichloride, 

from @-chloro-octylamine (v. BkAUN 
and DrutscH), A., i, 251. 

C,)H,,N, and its salts, from ephedrine 
hydrochloride (Scum1DT), A., i, 750. 

CyoH,,0ON2, from 6-cyanomethyl- 
amino-3-methylbenzyl acetate and 
sulphuric acid, and its platinichlor- 
ide (v. BRAUN, KruBEr, and Aust), 
A., i, 1328. 

Cy, Hy9Ne, and its salts, from 3-amino- 
2-methylquinoline and formalde- 
hyde (Stark and HorFMANy), A., 
i, 1235. 

C,,H.,;0,N, from J-canadine metho- 
haloids (Jowett and Pymay), T., 
299. 

Bases, nature of (VoRLANDER), A., ii, 
180; (MrEyER), A., ii, 313. 

from plants (TRIER), A., i, 803. 

neutralisation of, with acids (CoRNEC), 
A., ii, 840. 

velocity of reaction of halogen-sub- 
stituted acids with (JOHANSSON), 
A., ii, 126. 

aromatic, double salts of ferric and 
ferrous chlorides with (McKENzIzg), 
A., i, 1321. 

cyclic, formation of, from aromatic 

imides (HopE and LANKSHEAR), 
P., 224. 

of coal-tar, origin of (MAILLARD), 
As, 4, 1568, 

tertiary, influence of the constitution 
of, on the rate of formation of qua- 
ternary ammonium salts (THOMAS), 
T., 594; P., $2. 
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Bases, estimation of, in soils(PRIANIScH- | Benzaldehyde, estimation of, in bitter 


NIKOV), A., ii, 339. 

Basicity, dependence of, on the intensity 
of electrons (CRATO), A., ii, 665. 

—o (DrEIBRODT), A., 

68. 

Bauxite and sporogelite (DozLTER and 

DittT Er), A., ii, 419, 
constitution of (Tucan), A., ii, 230. 
from Croatia (KiSparic), A., ii, 64. 
analysis of (MARTIN), A., ii, 880. 

Bean. See Phaseolus multiflorus. 

8-Bebeerine, derivatives of (ScHoLrz), 
A., i, 386. 

isoBebeerine, salts and derivatives of 
(ScHoitz), A., i, 386. 

Beckmann rearrangement (DERICK and 
BoRNMANN), A., i, 1054. 

Beech, Colonial. See Gmelina Leich- 
hardtii. 

Beech wood, action of ozone on (Dor&E 
and CUNNINGHAM), T., 677; P., 
104. 

Beer, osmotic pressure and electrical 
conductivity of (Dixon and ArT- 
KINs), A., i, 1422. 

detection of benzoic and salicylic acids 

in (WAGENAAR), A., ii, 1082. 
detection of ‘‘saccharin” in (LEDENT), 

A., ii, 892. 

Beetroot (sugar), effect of flowers of 
sulphur on the growth of (URBAN), 
A., i, 810. 

action of oxydases in the curly top 

disease of (BUNZEL), A., i, 810. 
estimation of sucrose in the (PELLET), 

A., i, 151. 
polarimetric estimation of sugar in 

(PELLET), A., ii, 160. 

tsoBehenic acid and its lithium salt and 
methyl ester (Meyer, Brop, and 
Sorko), A., i, 1152. 

Behenolic acid, compounds of, with 
arsenic and phosphorus haloids, and 
their metallic derivatives (H&INE- 
MANN), A., i, 607. 

Benzalacetoneoxalic acid. Sce Benzyl- 
ideneacetylpyruvic acid. 

Benzaldehyde, and o-, m-, and p-uitro-, 
action of ultra-violet light on (KAr- 
LAN), A., i, 51. 

rate of autoxidation of, and its p- 
substituted derivatives (STAUDIN- 
GER, HENE, and PropromM), A., i, 
1353. 


ii, 


behaviour of, in the animal organism | 


(FRIEDMANN and Twtrk), 
1276. 
compounds of, with antimony haloids 
(MENSCHUTKIN), A., i, 277. 
derivatives, absorption spectra of 


(Purvis), T., 1688; P., 253. 
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almond oil (Doner), A., ii, 802. 

Benzaldehyde, 4:5-dichloro-2-nitro- 

(FARBWERKE VORM. MuisTEr, Lv- 
crus, & Brtnine), A., i, 401. 

o-nitro-, photochemical transformation 
of, into o-nitrosobenzoic acid (Kat- 
LAN), A., i, 733, 872; (WEIcERT 
and KUMMERER), A., i, 872; ii, 
370. 

m- and p-nitro-, condensation of 
methyl 2-naphthol-3-carboxylate 
with (Szrs), A., i, 1348. 

p-nitro-, action of hydrogen cyanide 
on (HELLER and an sea : ee 
365. 

2:6-dinitro-, hydrazones and semi- 
carbazone of (REICH and Galcal- 
LIAN), A., i, 995 

Benzaldehyde-o-chlorophenylhydrazone 
(GRAZIANI), A., i, 761. 

Benzaldehyde-p-ditolylhydrazone (Gra- 
ZIANI and Bovin1), A., i, 984. 

Benzaldehydepheny1-8-naphthylhydr- 
azone (GRAZIANI and Bovint), A., 
i, 1061. 

Benzaldoximes, v-, m-, and p-nitro-, 
syn- and anti-forms of, and the acetyl 
derivatives of the latter (BRADY and 
Duny), T., 1619; P., 248, 

1:9-Benzanthrone, 2-hydroxy- (ScHOLL 

and SEER), A., i, 57. 

Benzanthrones, amino- and nitro- (GEs- 
ELLSCHAFT FUR CHEMISCHE INDbUs- 
TRIE), A., i, 383. 

Benzanthronecarboxylic acid (ScHAAr- 
SCHMIDT), A., i, 104. 

Benzdi-iminazole, 2-hydroxy- (Kym and 
RATNER), A., i, 103 

Benzene, formula of (GEBHARD), A., i, 

28, 841; (v. Lrgsia), A., i, 607. 

electrical dispersion in (LINNITSCHEN- 
KO), A., ii, 550; (Cottey), A.,, ii, 
917. 

and acetamide, mutual solubility of 
(MoLEs and JIMENO), A., ii, 843. 

and chloroform, latent heats of, and 
of their mixtures (FLETCHER and 
Tyrer), T., 517. 

the 7-X-figure of the system : quinine 
and (VAN ITERSON-RoTGANS), A., 
ii, 1028. 

thermal analyses of binary mixtures 
of halogen derivatives of (PascaL), 
A., ti, 845. 

chlorination of, electrolytically (VAN 
NAME and Maryott), A., ii, 181. 

behaviour of, in liver-perfusion re- 
searches (HENSEL and RIxEsSER), 
A.,i, 1416. 

preparation of homologues of (KuNc- 
KFLL and ULEx), A., i, 29, 350. 


Benzene derivatives, absorption spectra 
of (Purvis and McCLELanp), '., 
1088; P., 132; (VALIASCHKO), A., 
ii, 367. 

compounds of, with antimony tri- 
haloids (MENSCHUTKIN), A., i, 
351, 352. 
containing sulphur, absorption 
spectra of (Fox and Pops), T., 
1263 ; P., 194. 
halogenated nitro-derivatives of (Kér- 
NER and Conrarp!), A., i, 964. 
estimation of, in coal gas (McCARTHY), 
A., ii, 158. 
Benzene, bromo-, conjugated excretion 
products of (RABBENO), A., i, 1417. 
and chloro-, and iodo-, absorption 
spectra and dynamic formule of 
(Fry), A., ii, 363. 
5-bromo-2:4:6-triiodo-1:3-dinitro-, re- 
action of ethyl sodiomalonate and 
(JACKSON and WuHITMoRE), A., i, 
273. 


tribromoiodo- (IsTRATI and MIHAI- 
LEScU), A., i, 29. 
2:4:6-tribromo-1-iodo-3-nitro- (JACK- 
SON and JonEs), A., i, 169. 
1:3:5-tribromo-2:4:6-tri-iodo-, action 
of aniline on (IsTRATI and MrHaI- 
LESCU), A., i, 29. 
p-bromonitro- and _  p-chloronitro-, 
freezing- and melting-point curves 
of mixtures of (IsAAc), A., ii, 392. 
4:6-dichloro-1:3-dichloro-1:3-dithiol- 
(ZINCKE and KriGEr), A., i, 44. 
1-chloro-2:4-dinitro-, compounds of, 
with leucoindophenols (CASssEL- 
LA & Co.), A., i, 98. 
and 1-vhloro-2:4:6-trinitro-, com- 
pounds of 2-p-toluidino-4-phenyl]- 
thiazole with (v. WALTHER and 
Rocu), A., i, 200. 
1-chloro-4-nitro-2-nitroso-, and 1- 
chloro-2-nitro-4-nitroso- (BRAND 
and EISENMENGER), A., i, 718. 
p-difluoro-, and 1:4-difluoro-2-nitro- 
(Swarts), A., i, 842. 
dihydroxy-derivatives, compounds of 
camphor with (EFREMOY), A., i,635. 
iodo-, nitration of (HOLLEMAN, DE 
BRuUYN, and DE Mooy), A., i, 844. 
nitro-, solubility of polybromides in 
(JosEpH), T., 1554; P., 72. 
mono- and 4¢ri-nitro-, absorption 
spectra of (Baty and Ricg), T., 
2085; P, 216. 
Benzene nucleus, substitution 
(HoLLEMAN), A.,i, 30, 961. 
velocity of substitution in the 
(ScHEFFER), A., ii, 574. 


in the 


scission of the, in the animal body 
(HENSEL and Rrgsser), A., i, 1416. 


CIV. ii. 
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Benzene series, morphological studies 
in the (Ropp), A., i, 1167. 

Benzenearsenomethane, 3-amino-4-hydr- 
oxy- (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 415. 

Benzeneazoacetoacetic acid, 2:4-di- 
chloro-, ethyl ester (BiLow and 
Neeser), A., i, 208. 

4-Benzeneazo-2-allyl-a-naphthol 
(CLAISEN and EIsiEs), A., i, 1177. 

4-Benzeneazo-5-amino-1-0-tolyl-3- 
methylpyrazole (MICHAELIS and 
KLAPPERT), A., i, 526. 

Benzeneazoanthranol, preparation of, 
and its benzoate (MEYER and ZAHN), 
A., i, 587. 

Benzeneazobenzeneazophenol, p-nitro- 
(PorE and WiLLETT), T., 1261; P., 
191. 

5-Benzeneazo-3-benzylthiol-1-phenyl- 
triazole (FromMM, HEypER, JUNG, and 
Sturm), A., i, 206. 

Benzeneazocarbonylcoumaranone and 
its phenylhydrazone, derivatives of 
(MERRIMAN), T., 1852; P., 258. 

4-Benzeneazo-2:6-diallylphenol(CLAISEN 
and ErsLes), A., i, 1179. 

5-Benzeneazo-2:2’-diphenol, 5-p-chloro- 
and 5-p-chloro-3:3’:5’-/ribromo- 
(RoBERTSON and Brapy), T., 1483. 

Benzeneazoformamide, 3-chloro-4-hydr- 
oxy-, 3:5-dichloro-4-hydroxy-, and 4- 
hydroxy- (p-benzoquinonesemicarb- 
azone) and their salts (HEILBRON and 
HENDERSON), T., 1414. 

4-Benzeneazo-5-hydroxy-3-methylpyr- 
azole, 4-0-p-dichloro- (BiLow and 
NEBER), A., i, 208. 

5-Benzeneazo-4-hydroxy-2-methylpyr- 
role-3-carboxylic acid, ethyl ester 
(BENARY and SILBERMANN), A., i, 
652. 

Benzene-1-azo-2-hydroxy-3-naphthoic 
acid, and m- and p-vitro- (SIRCAR 
and Watson), A., i, 912. 

4-Benzeneazo-5-hydroxy-1-phenyl-3- 
methylpyrazole, 4-o-p-dichloro- 
(BULow and NEBER), A., i, 208. 

Benzeneazo-3-hydroxyselenonaphthen, 
p-nitro- (LEssER and WEIss), A., i, 
1187. 

Benzeneazonaphtholsulphonic acid, 
chromium lake of (MOHLAU and 
MAETzEL), A., i, 408. 

1-Benzeneazo-2-naphthyl ethyl end 
methyl ethers, nitrates of (CHARRIER 
and FERRERI), A., i, 1111. 

1-Benzeneazo-2-naphthyl ethyl and 
methyl ethers, m-bromo-, m- and p- 
chloro-, op-dichloro-, and m-nitro- and 
their salts (CHARRIER and FERRERI), 
A., i, 535, 536. 
86 
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1-Benzeneazo-2-naphthyl ethyl and 
methyl ethers, l-0-, -m-, and -p- 


nitro-, salts of (CHARRIER and FEr- 
RERI), A., i, 1114. 
Benzeneazo-a-naphthyl methyl ether, 
p-nitro- (MEYER and LENHARD?), A., 
1, 723. 
p-Benzeneazopheny] allyl ether (CLAISEN 
and EIsuEs), A., i, 1176. 
Benzeneazophenyl/sooxazolone 
chloride (MEYER), A., i, 394. 
Benzeneazophloroglucinol, _trimethy! 
ether and p-nitro- (MEYER and LEN- 
HARDT), A., i, 723. 


stanni- 


Benzeneazopyrindole (ScHoLTz and 
FRAUDE), A., i, 516. 
Benzeneazoresorcinol, hydrate of 


(Hantzscn), A., i, 775. 

mono-methyl and -ethyl ethers, con- 
stitution of (HENRICA and BirK- 
NER), A., i, 1325. 

Benzeneazoresorcinyl dimethyl ether, 
p-nitro- (MeyER and LENHaRDT), 
A,, i, 723. 

Benzeneazosalicylic acid, p-nitro-, lakes 
of, with tervalent metals (MOHLAU and 
MARTZEL), A., i, 408. 

5-Benzeneazo-3-thion-2-benzoyl-1- 
phenyltriazole (Fromm, MHEyYDER, 
JUNG, and StuRM), A., i, 206. 

5-Benzeneazo-2-p-toluidino-4-pheny]l- 
thiazole and 5-p-nitro-, and their 
derivatives (Vv. WALTHER and Roca), 
A., i, 202. 

Benzene-p-diarsinic acid (Barr), A., i, 
115 


Benzenedisulphonic acid, chloro- (FAns- 
WERKE vorM. MEIsTER, Lucius, & 
Brinine), A., i, 1052. 

Benzenehydrazocarbonylcoumaranone 
(MERRIMAN), T., 1851; P., 258. 

Benzenesulphonic acid, bromonitro-, 

solubility of salts of, with the rare 
earths (Katz and JAmgs), A., i, 
844. 

m-nitro-, europium salt (JAMES and 
Rosinson), A., i, 703. 

Benzenesulphonic anhydride, p-bromo-, 
2-chloro-5-nitro-, and m-nitro-, and its 
chloride (MEYER and ScHLEcL), A., i, 
609. 

Benzenesulphonylacetonitrile »-chloro-, 
sodium salt, aa-dichloro-, aa-dichloro- 
p-bromo-, and -p-iodo-, «a-p-trichloro-, 
and a-oximino-, potassium salt (TR6- 
GER and KrosEBERG) A,, i, 170. 

Benzenesulphonylacetophenone and p- 
chloro-, and their derivatives (TROGER 
and BEck), A., i, 631. 

w-Benzenesulphonyl-p-toluonitrile, and 
p-chloro- (TROGER and Beck), A., i, 
631, 
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3- and 4-Benzenesulphonyl-3:4-tolylene- 
diamines and -diazoimides (Morcan 
and ScHarFF), P., 374. 

Benzenesulphonyltrimethylammonium 
salts (VoRLANDER and Notts), A., i 
1321. 

Benzenetrisulphonic acid, morphine 
di-narcotine salt of (BOEHRINGER & 
SoEHNE), A., i, 385. 

Benzerythrene, 4”’:4’"".dibromotetra- 
nitro-, 4’’:4’’’-dichlorotetranitro-, 
4’’.4’’ dicyanotetranitro-, tetranitro- 
4’’:4’" dihydroxy-, and _ f¢etranitro- 
4:4’"’-dithiocyano- (CAIN, CouLt- 
HARD, and MICKLETHWAIT), T., 2080. 

Benzfurazan. See Benzisooxadiazole. 

Benzhydrol, 3-bromo- (MONTAGNE and 
MOLL VAN CHARANTE), A., i, 56. 

2-Benzhydrylbenziminazole (Bistrzy- 
cKI and Przeworsk1), A., i, 104. 

9-Benzhydrylfluorenol, 9-a-hydroxy- 
(MEERWEIN, KrEMERs, and SPLITTE- 
GARB), A., i, 486. 

1-Benzhydrylcyclohexan-l-ol, a-hydr- 
oxy- (MEERWEIN and KrEMERs), A., 
i, 486. 

1-Benzhydrylcyclopentan-l-ol, a-hvdr- 
oxy- (MEERWEIN and Prost), A., i, 
485. 

Benzidine derivatives, oxidation of 
anilinoquinones to (Brass), A., i, 
1232. 

holo- and meri-quinonoid 
(PiccarD), A., i, 896. 
Benzidine, 3:3’- and 3:5’-dinitro-, de- 
rivatives of (CAIN, CoULTHARD, 
and MIcKLETHWAIT), T., 2077; 
P., 289. 
absorption spectra and constitution 
of (CAIN, MAcBeTH, and Srew- 
ART), T., 586; P., 77. 

Benzidines, substituted, holo- and meri- 
quinonoid salts from (PiccARpD), A., i, 
895. 

Benzilbenzoin (BENRATH), A., i, 633. 

Benzildianil, preparation of (REDDE- 
LIEN), A., i, 1204. 

Benzildioximes, nicke! salts of (ATACK), 
T.5 1817 $. P.,.196. 

Benzilmethylhydrazone (FoRsTER and 
CARDWELL), T., 868; P., 150. 

Benziminazole, 5:6-diamino-2-hydroxy-, 
2-chloro-5-nitro-, _ 5-nitro-2-amino-, 
nitroamino-2-hydroxy-, 5-nitro-2- 
hydroxy-, and 5:6-dinitro-2-hydroxy-, 
and their derivatives (Kym and Rat- 
NER), A., i, 102. 

Benziminazoles, 


J 


salts of 


benzoylation of 


(WotFF), A., i, 1101. 

Benziminazole-2-carboxylic acid and its 
barium salt (BistRzycKr and Prze- 
worskl), A., i, 104. 
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o-Benzoarsinic acid (BART), A., i, 115. 

Benzo-y-chloro-5-nitro-2-propylanilide 
(v. BkAuN,GRABOWSKI, and Rawicz), 
A., i, 1881. 

Benzo-4-y-dichloro-5-nitro-2-propylani- 
lide, dichloro- (v. BRAUN, GRABOW- 
ski, and Rawicz), A., i, 1881. 

Benzo-p-y-dichloro-o-propylanilide (Vv. 
BRAUN, GRABOWSKI, and RAwIcz), 
A., i, 1881. 

Benzo-o-y-chloropropyl-o- and -p-tolu- 
idines (v. BRAUN, GRABOWSKI, and 
KiRscHBAUM), A.,i, 613. 

Benzodesylamide (MCKENZIE and Bar- 
ROW), ‘oe 1334. 

Benzo-y-dimethylamino-5-nitro-2-pro- 
pylanilide and its salts (v. BRAUN, 
GRABOWSKI, and Rawicz), A., i, 
1381. 

Benzododecylamide, u-chloro- (v. BRAUN 
and Deutscn), A., i, 251 

Benzoheptylamide, 7-chloro- (v. BRAUN 
and Derutscn#), A., i, 251. 

Benzohomopiperonylamide (DECKER, 
Kropp, Hoyer, and BECKER), A., i, 
290. 

Benzoic acid, systems of, with aniline and 
toluidines (BAsKov), A., ii, 1016. 
nitration of, in presence of mercury 
(WoLFFENSTEIN and PAAR), A., i, 

363. 

use of, as a standard (WEAVER),A.,, ii, 

8 


detection of, in presence of phenols 
and salicylic acid (Rosrn), A., ii, 
687. 

detection of, in milk and beer (WAGE- 
NAAR), A., ii, 1082. 

estimation of, in foods (VAN RAALTE), 
A., ii, 162. 

estimation of, in milk (LIVERSEEGE), 
A., ii, 638. 

Benzoic acid, ammonium salt (Mc- 
MasTER), A., i, 444. 

vapour —e of (RAy and JANA), 


T., 1565; P. 234, 
chromous salt (CALCAGNI), A., i, 
1154. 


Benzoic acid, 5-bromobutyl, 1-bromo- 
and n-iodo-heptyl and y-iodopropyl 
esters (Vv. BRAUN), A., i, 720 

cellulose esters of (Brices), A., i, 
594, 

glycerol esters of (Lipp and MILLER), 
A., i, 1038. 

iodobenzyl ester (STAUDINGER and 
AnTHEs), A., i, 617. 

vanillyl ester, dimorphism of (Dur- 
Four), A., i, 363. 

Benzoic acid, amino-, uranium salt 

(MazzuccHELLI and Greco D’ALcEo), 

A., i, 160. 
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Benzoic acid, m-chloro-, preparation of, 
and properties of its hydroxylamine 
salt (GLUUD and Krempr), T., 1580 ; 
P., 244. 

p-chloro-, cellulose ester (HavusER 
and MuscHNnER), A., i, 363. 

o-, m-, and p-hydroxy- solubility of 
(SavARRO), A., i, 1189. 

dihydroxy-derivatives, action of nitric 
acid on (Vv. HEMMELMAYR), A., i, 
728. 

2:5-dihydroxy-. See Gentisic acid. 

o-nitro-, potassium salt, electrolysis of 
(SCHALL), A., i, 1338. 

nitro-3:5-dihydroxy-, and ¢rinitro- 
we: (v. HEMMELMAYR), A., i, 
29. 

2:6-dinitro-m-hydroxy-, ethyl ester, 
and 2:4:6-trinitro-m-hydroxy-, and 
its metallic salts (WOLFFENSTEIN 
and Paar), A., i, 364. 

o-nitroso-, photochemical transforma- 
tion of o-nitrobenzaldehyde into 
(KaiLan), A., i, 733, 872; (WEI- 
GERT and KUMMERER), A., i, 372; 
ii, 370. 

dithio-, benzyl ester (FRoMM and 
ForstTER), A., i, 176. 

Benzoic acids, substituted, influence of 
the nature and position of substituents 
on the stability of the carboxyl group 
in (v. HEMMELMAYR), A., i, 468. 

Benzoic anhydride, catalytic formation 

of benzophenone from, by means of 
calcium carbonate (SABATIER), A., 
i, 874. 

rate of hydration of (WILSDON and 
SipewIick), T., 1959; P., 265. 

Benzoic anhydrides, o-bromo-, and m- 
nitro-, preparation of (DENHAM and 
Woopuovsg), T., 1868. 

Benzoic compounds, detection of 
(ScHMATOLLA), A., ii, 79. 

Benzoin formation, relationship between 
autoxidation and (STAUDINGER and 
HENse), A., i, 1354. 

Benzoin synthesis, mechanism of the 
(G. M. and R. Rosrnson), P., 266. 
a-Benzoinoxime, action of heat on (K6rz 

and WunsTorF), A., i, 1361. 

Benzonitrile, compounds of, with anti- 
mony haloids (MENSCHUTKIN), A., i, 
277. 

Benzo-5-nitro-2-8-chloro-propy)- and 7so- 
propyl-anilide (v. Braun, GraBow- 
SKI, and Rawioz), A., i, 1382. 

2-8-Benzo-5-nitro-2-dimethylamino- and 
piperidino-propylanilide (v. BRAUN, 
GRABOWSKI, and Rawicz), A., i, 13882. 

Benzo-2:4:6-/rinitro-2’-thioldiphenyl- 

amide (KEHRMANN and RINGER), A., 


i, 1383. 


ii, 1300 


Benzo-octylamide @-chloro- (v. Braun 
and Drurscn), A., i, 251. 
Benzophenone, catalytic formation of, 
from benzoic anhydride by means of 
calcium carbonate (SABATIER), A., 
i, 874. 
new modification of (WAHL), A., i, 488. 
Benzophenone, dibromo-derivatives, pre 
paration of bromofluorenones from 
(MonTAGNE and Mout vAN CHAR- 
ANTE), A., i, 874. 
2:6-dibromo- (MONTAGNE and MOLL 
VAN CHARANTE), A., i, 56. 
3:5-dihydroxy- (E. and H. 0. L. 
FiscHEr), A., i, 478. 
Benzophenonecarboxylic acid, 
(HELLER and Bus), A., i, 632. 
Benzophenone-a-naphthil, preparation of 
(REDDELIEN, A., i, 1204 
Benzophenoneoxime, action of heat on 
(K6rz and WunsTorF), A., i, 1361. 
silver salt (ANGELI and ALESSANDRI), 
A., i, 983. 
Benzophenoneselenone (DovuGuty and 
ELDER), A., i, 963. 
p-Benzoquinone, preparation of deriva- 
tives of (FARBWERKE VORM. MRIS- 
TER, Lucius, & Brintne), A., i, 
372, 
action of, on proteins (Cooper), A., i, 


chloro- 


p-Benzoquinone, 2:3:6-¢richloro-5-iodo- 
(McCompBie and Warp), T., 2003. 

p-Benzoquinonecarborylic acid, etly! 
and methyl esters (BRUNNER), A., i, 
863. 

o-Benzoquinonedioxime, chloro- (GREEN 
and Rowe), T., 900. 

meri-Benzoquinonephenyldimethyldi- 
imonium salts (PIccaRD), A., i, 896. 

p-Benzoquinonesemicarbazone. See 
Benzeneazoformamide, 4-hydroxy-. 

p-Benzoquinonesulphonie acid, action of 
hydrochloric acid on (SEYEWET2), A., 
i, 492. 

p-Benzoquinonesulphonic acid, chloro-, 
sodium salt (StYEWETz and Paris), 
A., i, 723. 

Benzothiazolemethenesulphide, sulph- 
onic acid from, and its gelatinous 
mercury salt (DOHLE and Rassow), 
A., i, 396. 

1:2:4-Benzotriazine and its 1-oxide, 3- 
amino-, and its salts and 3-hydroxy- 
(ArnpDT), A., i, 1394. 

1:2:4-Benzoxadiazine, 7-nitro-, and its 
hydrochloride (SemrER and LicnTEN- 
sTADT), A., i, 1243. 

1:2:4-Benzoxadiazine-3-carboxylic acid, 
7-nitro-, and its ethyl ester and deriv- 
atives (SEMPER and LICHTENSTADT), 
A., i, 1242. 
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Benzisooxadiazole, 4-bromo-, and _ its 
oxide (Forster and Barker), T., 
1921. 

chloro-, and its oxide (GREEN and 
Row ke), T., 899. 

Benzoylacetic acid, isobutyl and propyl 
esters and their copper salts (WAHL 
and Dott), A., i, 588. 

ethyl ester, sodium derivative, action 
of ay-dibromobutane on (FARGHER 
and PERKIN), P., 72. 

menthyl ester and its semicarbazone 
(Rupe and LENnzincEr), A., i, 267. 

Benzoylacetic acid, p-bromo-, and its 
ethyl ester (HALE and Tuorp), A., i, 
370, 972. 

Benzoylacetoacetic acid, p-bromo-, ethyl 
ester, sodium derivative (HALE and 
TuHorp), A., i, 370. 

e-Benzoylamylbenzenesulphonamide. 
See Benzenesulphonyl-e-aminohexo- 
phenone. 

2-Benzoylanthraquinone-3-carboxylic 
acid and its salts (PHiLippr), A., i, 
627. 

Benzoylbenziminazole 
(GERNGROSS), A., i, 900 

2-Benzoylbenziminazole and its hydr- 
azones (BISTRZYOKI and PRZEWoRSK]), 
A., i, 104. 

Benzoylbenzoic acid, 6-bromo-3-amino-, 
acetyl derivative (AKTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION), 
A., i, 366. 

Benzoyl-o-benzoic acid, 2-amino-, and 
2:5-diamino-, and its 5-acetyl de- 
rivative (AKTIEN-GESELLSCHAFT 
FUR ANILIN-FABRIKATION), A., i, 
621. 

2:5-diamino-, and its lactam (AKTIEN- 
GESELLSCHAFT FUR ANILIN-Fap- 
RIKATION), A., i, 1206. 

W-Benzoylbenzoic acid, y-ethyl ester 
(EGERER and MEyeEn), A., i, 270. 

W-Benzoylbenzoic acid, p-chloro-, methyl 
aud ethyl esters, and 2-om-dichloro- 
(EGERER and MEYER), A., i, 271. 

3-Benzoyl-1:2:4-benzoxadiazine, 7-nitro- 
(Semper and LICHTENSTAD?), A., i, 
1248. 

3-Benzoyl-2-p-bromobenzoyl-A1:3-cyclo- 


hydrochloride 


pentadiene, 5-nitro- (Hate and 
Tuorp), A., i, 370. 
Benzoyl-y-bromophenacylacetic acid, 
p-bromo-, ethyl ester (HALE and 


Tuorp), A., i, 370. 
a-Benzoylbutyric acid, menthyl ester 
(Rupe and LENzINGER), A., i, 267. 
Benzoylearbohydrazide, p-amino- (DIELS 
and OKapa), A., i, 898 
Benzoylchloroamide, preparation of 
(DatTra and Guosg), A,, i, 1054. 


Benzoyl-4-chlorobenzoic acid and 2-p- 
chloro-, 2-om-dichloro- and_ their 
derivatives (EGERER and MEYER), A., 
i, 24h. 

2-Benzoyl-3:6-dichlorobenzoic acid, 2-p- 
chloro-, and its esters (JaRoscHy), A 
i, 271. 

Benzoylchlorocarbamide, constitution of 
the eo from a!kali and (ScHE- 
STAKOV), A., i, 97. 

a-Benzoyleinnamic acid, menthyl ester 
(RupE and LENZINGER), A gl "267. 

Benzoylcyanoaceto-p-anisidide and -o- 
and-p-toluidides (DAINs and GRIFFIN), 
A., i, 1087, 1088. 

Benzoyleyanohydrins, yee of 
(ALoy and RasBaurt), A., i, 728. 

Benzoyldehydracetic acid, action of 

hydroxylamine on (ScH6rTLE), A 
i, 197. 

lactam, action of hydrochloric acid 
and potassium hydroxide on 
(ScHOTTLE and PETRENKO-KRITT- 
SCHENKO), A., i, 48. 

Benzoyl-y-dimethylamino-a-thymoxy- 
propanol, o- and jp-nitro-, hydro- 
chlorides (BRENANS), A., i, 722. 

Benzoyldimethylearbinol and its con- 
densation product (FAvorskI and 
MAnpryk), A., i, 16. 

1-Benzoy1-4:5-dimethylglyoxaline 
(GERNGROSS), A., i, 899. 

o-Benzoylenecyanodimethylpyrrolone 
(GABRIEL, COLMAN, and BOTTCHER), 
A., i, 626. 

Benzoylenediethylpyrrolone and __ its 
carboxylic acid, esters of (PFAEHLER), 
A., i, 752, 753. 

Benzoylenedimethylpyrrolonecarboxylic 
acid, methyl ester and amide of 
(GABRIEL, COLMAN, and BOrTcHER), 
A., i, 625. 

Benzoylenemethylethylpyrrolone we its 
carboxylic acid (PFAEHLER), A., i, 
754. 

1-Benzoyl-2-ethylbenziminazole 
(WoLFF, Grin, and Konastvus), A., i, 
1102. 

+ eenreenetine (GERNGROSS), A., i, 


mamniieiiatin acid, esters of (WAHL 
aud Dott), A., i, 473, 766. 

5- Benzoylhippurylmethylenediamine 
(Curttus), A., i, 897. 

Benzoylhydrazicarbonyl, constitution of 
(STOLLE), A., i, 898. 
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Benzoylhydrazicarbonyl, p-amino-, and | 
its salts and p-nitro- 
OKapa), A., i, 898. 

Benzoylhydrazicarbonylearboxylic acid, 
ethyl ester (DigLs and OKana), A.,, i, 
898. 


(DIELs and | 


ii, 1301 


Benzoylhydrazinecarboxylic acid, ethyl 
ester (DrELs and OKaDA), A., i, 898 
2-Benzoylhydrazinohydrindene, /-1- 

hydroxy- (Pzacock), T., 672. 

0- -Benzoylhydroxybenzylbenzamide 
(LocKEMANN and Lucius), A., i, 
482. 

1-Benzoylindole, bromo-, and chloro- 

(WEISSGERBER and KLEMM), A., i, 

387. 
3-hydroxy- 

A., i, 365. 

Benzoylmandelic acid, ethyl ester (G. M. 
and R. Ropinson), P., 268. 

Benzoylmethylaminoisobutyric acid 
(GABRIEL, COLMAN, and BOérTcHER), 
hg 4, CBts 

Benzoylmethylaminozsobutyrylmalonic 
acid, methyl! ester (GABRIEL, COLMAN, 
and BorrcHER), A., i, 627. 

1-Benzoy1-2-methylbenziminazole 
(WoLFF, Grin, and Kotastvus), A., i, 
1102. 

2-Benzoy1-5-methylbenziminazole (Bis- 
TRZYCKI and PrzEworskI), A., i, 
104. 

2-Benzoylmethylenehydrazinohydr- 
indene, d/-1-hydroxy- (Peacock), T 
674. 

1- yw wea methylglyoxaline and its 
5(4)-carboxylic acid, ethyl ester 
(GERNGROsS), A., i, 899. 

8-Benzoyl-4-methylhydantoin, 2-tuio- 
(JOHNSON and Scott), A., i, 1105 

Benzoyl-o-nitromandelonitrile (G. M. 

and R. Rogprnson), P., 268. 
product ef, withammonia and hydrogen 
sulphide (ALBERT), A., i, 722. 

Benzoyloxyacetamide (ALoYy and 
RaBauvt), A., i, 620. 

Benzoyloxyacetic acid, m- and p- 
hydroxy-, and their ethyl esters 
(MEYER and Duczmat), A,, i, 1344, 

Benzoyloxyacetonitrile (ALoyY and 
RasBavt), A., i, 620. 

1-Benzoyloxy-4-acetoxybenzene, 2:6-di- 
nitro- (RICHTER), A., i, 1324. 

p-Benzoyloxybenzaldehyde 
MUND), A., i, 4 
a-Benzoyloxybutyramide 
RapBavt), A., i, 620. 
Benzoyloxyfurylacetonitrile (ALoy an d 
RaBauvt), A., i, 620. 
4-Benzoyloxy-3-methoxybenzaldehyde 
(RosENMuUND), A., i, 464. 
4-Benzoyloxy-3-methoxystyrene, B- 
nitro- (RoSENMUND), A., i, 464. 
a-Benzoyloxy-p-nitrophenylacetic acid 
(HELLER and Fritscg), A., i, 365. 


(HELLER and Frirtson), 


(RosEN- 


(ALoy and 


a-p-Benzoyloxyphenylethyl alcohol, A- 
nitro-, and its sodium salt (RosEn- 
A,, i, 464. 


MUND), 


i. 1302 


INDEX OF 


2- and 4-Benzoyloxy-9-phenylquinox- 
anthenols, chloride hydrochlorides 
(GomBERG and West), A., i, 74, 75, 76. 

2- and age say A 9-phenylxanthen- 
ols and their salts (GomBERG and 
West), A., i, 74, 75, 76. 

p-Benzoyloxystyrene, ’p-nitro- (RosEN- 


MUND), A., i, 464. 
8-Benzoylox: jthediphenylamin (Pum- 
MERER and GassnER), A., i, 992. 


a rt a (ALoy and 
RaBAvtT), A., i, 620. 

a-Benzoyloxy sovaleronitrile (ALoy and 
RaBAvt), A., i, 620 

a-Benzoyl-Ay- -pentenoic acid, waa’ 
ester (RUPE and LENzING er), A 
267. 

6-Benzoylphenazine, 3:5-dinitro- (KEHR- 
MANN and RinceEx), A., i, 1384. 

Benzoylphenylacetic acid, menthyl 
_ (Rupe and LENZINGER), A, 3, 
26 

Ba ne ee 
(Fromm and Birrericn), A., i, 204. 

a-Benzoyl-y-phenylbutyric acid, we) 
ester (RuPE and LENzINGER), A 
267. 

a-Benzoyl-8-phenylethylene oxide(W1p- 
MAN and ALMsTROM), A., i, 1220. 

5-Benzoylphenylhydrazino-1-phenyl- 
triazole, 3-thiol- (Fromm, Hryper, 
June, and Sturm), A., i, 206. 

a-Benzoyl-5-phenyl-Ay-pentenoic acid, 
menthy] ester,and its —_ isomerides 
(Rupgz and LenzincEr), A., i, 267. 

a-Benzoyl-8-phenyl propionic ‘acid, men- 
thyl ester (RupE and LENZINGER), 


“9 1, 


at i, 


A., i, 267. 
Benzoylphenylquinoxaline (GASTALDI 
and CHERCHI), A., i, 767 


a-Benzoyl-3- phenylvaleric acid, wet 
ester (RurE and LENZINGER), A kg 
267. 

a-Benzoylpropionic acid, a ester 
(RuPE and LENZINGER), A og fy BO. 

a-Benzoylpropionic acid, a-nitroso- , ethyl 


ester (SCHMIDT and AECKERLR), A., i, | 


823. 

8-Benzoylpropionic acid, transformation 
of a-hydroxyphenylcrotonic acid into 
(BouGatLt), A., i, 1059. 

ere cary (Scuott, SEER, 
and v. SEYBEL), A., i, 58. 

3-Benzoylpyrene and its ow (ScHOLL, 
SzsEr, and v. SeysBeEt), A., i, 58. 

— (Scrot: 1Z and 
FRAuDE), A., i, 516 

o- Benzoylselenolbenz0ic acid (LESSER 
and Weiss), A., i, 1184. 

Benzoyltetramethyldiaminodipheny]- 
4 > ee and HEeEnpr), 

-, 1, 1854, 


SUBJECTS. 


a-Benzoyl-p-toluidinoacrylic acid, eat 
ester (DAIns and GRIFFIN), A., i, 
1088. 

a-Benzoylvaleric acid, wwe ester 
(Rupe and Lenzincer), A >, 267. 

5-Benzoylvaleric acid (BorscHE and 
WoLLEMANN), A., i, 171. 

Benzisoselenodiazole, 
(HEINEMANN), A., i, 1244. 

Benzisoselenodiazole-8- and -4-dicarb- 
oxylic acids (HEINEMANN), A., i, 
1244, 

Benzthiophanthrone-9 (ScHOLL, SExEr, 
and v. SEYBEL), A., i, 59. 

1:2-Benzthiopyrone (thiocoumarin) 
(CHMELEWsKI and FRIEDLANDER), 
A., i, 860. 

Benzyl alcohol, o- and p-amino-, tertiary 
derivatives of v- BRAUN, Kruser, 
and Aust), A., i, 1827; (v. BRavN 
and KRvUBER), ” i, 1330. 

Benzyl chloride, p-nitro-, solubility of, 

in various solvents (v. HALBAN), 
A., ii, 987. 
mercaptan, preparation of (SMYTHE), 


3-hydroxy- 


Bh, 356, 
selenocyanate, o-nitro- (FRoMM and 
MARTIN), A., i, 13238. 
disulphide, action of alkalis on 
(FromM and Forster), A., i, 
175. 
tetrahaloid derivatives (Fromm, 
ScHArFer, Forster, and _ v. 


ScHERSCHEWITZK]), A., i, 359. 
Benzylacetoacetic acid, menthyl ester 
(Rure and LENZINGER), A., i, 267. 
Benzylamine, preparation of (ForsTrr 

and Jupp), A., i, 967. 
3-Benzylamino-o-xylene, 4:6-dinitro- 
(CrossLey and Pratt), T., 988. 
4-Benzylamino-o-xylene, 3 :5-dinitro- 
(CrossLey and Pratt), T., 986. 
Benzylanilinomalonic acid, p-nitro-, 
and its ethyl ester (JoHNSON and 
SHEPARD), A., i, 1103. 
Benzylanilinomethylthiolthiodiazole 
and its hydrochloride (BuscH and 
ScumipT), A., i, 908. 
2-Benzylanthracene-3-carboxylic 
(Puiutprt), A., i, 628. 


acid 


| o-Benzylbenzoic acid, bromo- (BAUER 


and Enprg&s), A., i, 864. 


| p-Benzylbenzoic acid, tribromo- (BAUER 


and EnpRgs), A., i, 864. 

-Benzylisobutane-ayy’-tricarboxylic 
acid, a-cyano-, ethyl ester (THORPE 
and Woop), T., 1582. 


| Benzylearbinol, 1 -nitro-, and its deriva- 


tives (Vv. BRAUN and Bartsch), A 1, 
1319. 

Benzylearbinyl acetate, (Vv. 
BRAUN and BAaktTscB), 


4-nitro- 
A., i, 1319. 
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a-Benzyleinnamic acid, anhydride and 
menthyl ester (RUPE and HAvssLER), 
A., i, 268. 

Benzylcreatinine and its salts (HENNIG), 
A., i, 1106. 

5-Benzyl-88-dimethyl-6-ethylhexan-y- 
one (HALLER and BAvER), A., i, 
830. 

Benzylethylaniline, salts of, and _ its 
compounds with cadmium and mer- 
euric chlorides (Komatsu), A., i, 
40. 

9-Benzylfluorene-9-carboxylic acid and 
its ethyl ester (WIsLICENUS and 
MocKER), A., i, 1188. 

£-Benzylgalactoside (BouRQUELOT, Hk- 
RISSEY, aud BrIpEL), A., i, 250. 

Benzylglucoside, a-amino-, hydrochloride 
and triacety! derivative, hydrobromide 
(IRVINE and Hynp), T., 51. 

a-Benzylglutaconic acid, ethyl ester 
(THonPE and Woop), T., 1582. 

4-Benzylhydantoin, silver salt and 2- 
thio-, and its 3-acetyl derivative and 
2-thio-4-p-hydroxy- (Komatsu), A., i, 
902. 

4-Benzylhydantoin, 2-thiodibromo- 

(JOHNSON and Scott), A., i, 1105. 
2-thio-4-p-hydroxy-. (JoHNSON and 
NiIco.et), A., i, 399. 
2-Benzylhydrindone and its derivatives 
and 2-bromo- and 2-chloro- (LEUCHS, 
WuorkgE, and GIESELER), A., i, 857. 

N-Benzyl-p-hydroxy-8-phenylethyl- 
amine and its hydrochloride and o- 
hydroxy- (HorrMANN, LA RocuE & 
Co.), A., i, 1053. 

Benzylideneacetone. See Styry] methyl 
ketone. 

Benzylideneacetophenone. See Phenyl 
styry] ketone. 

Benzylideneacetylpyruvic acid, supposed 
production of (Mumm), A., i, 50 

Benzylideneaminoazobenzene, p-hydr- 
oxy-, 2:4-dihydroxy-, and p-nitro- 
(Porr and WILteETT), T., 1258. 

Benzylideneaminophenyl p-tolyl sul- 
phide, and  p-4-bromo-2-hydroxy- 
(HEIpUsCHKA and LANGKAMMERER), 
A., i, 1168. 

Benzylideneaniline, compound of sty- 

phnic acid and (AGosTINELLI), A., i, 

459. 


Benzylideneanthranilic acid, o0-nitro- 
(EKELEY and CLINTON), A., i, 395. 
Benzylideneanthranilic acids, action of 
acetic anhydride on (EKELEY and 

CLINTON), A., i, 395. 
Benzylideneazine, compound of styphnic 
acid and (AGOSTINELLT), A., i, 459. 
Benzylideneazine, 2:6:2’:6’-tetranitro- 
(REIcH and GAIGAILIAN), A., i, 996. 
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4-Benzylidenebis-5-amino-1-phenyl-3- 
methylpyrazole and its salts and o- 
nitro- (MicHAELIS and ScHAFER), A 
i, 526. 
Benzylidene-ethylammonium platini- 
bromide (GuTBIER and Rauscu), A., 
i, 1158. 
Benzylidenehomopiperonylamine and its 
ethiolide and methiodide (DECKER 
and BEcKER), A., i, 290. 
2-Benzylidenehydrazinohydrindene, d/- 
1-hydroxy- (PEAcocK), 'I’., 674. 
2-Benzylidene-l-hydrindone, 0-amino- 
(RUHEMANN and Levy), T., 563. 
Benzylidenemalonic diphenylacetic 
anhydride (STAUDINGER, ANTHES, and 
ScHNEIDER), A., i, 1340. 
Benzylidenemethylammonium _platini- 
bromide (GuTBIER and Ravscn), A., 
i, 1158. 
Benzylidenemethylglucosamine hydro- 
chloride (IRVINE and Hynp), P., 306. 
Benzylidenepicolide, nitro-derivatives of 
(ScHoLTz and Fraupk), A., i, 515. 
Benzylidene-2-selenonaphthen-3-one, 0- 
hydroxy-, p-nitro-, and 2:4-dinitro- 
{LEssER and WErss), A., i, 1186. 
a-Benzyliminopropiobenzylamide, 88-di- 
chloro- (K6rz and Orro), A., i, 1810. 
1-Benzylisoindazole, 7-nitro- (REICH and 
GAIGAILIAN), A., i, 996. 
2-Benzylindene, 1-chloro- (LEvcHs, 
WoTkKE, and GIEsELER), A., i, 857. 
Benzylindoxyl, 2-p-nitro- (JoHNSON and 
SHEPARD), A., i, 1103. 
N-Benzyld:iodo-p-hydroxy-8-phenyl- 
ethylamine (HoFFMANN, La RocHE & 
Co.), A., i, 1053. 
p-Benzylmethylaminobenzyl alcohol (v. 
BRAUN and KruBeEr), A., i, 1331. 
Benzylmethylammonium platinibromide 
(GuTBIER and Rauscx), A., i, 1158. 
Benzylmethylaniline, salts of, and its 
compounds with cadmium and mer- 
curic chlorides (Komatsu), A., i, 39. 
Benzylmethylguanidine and its salts 
(Hennie), A., i, 1107. 
4-Benzyl-1-methylcyc/ohexan-3-one 
(Ké1z and BLENDERMAN)), A., i,1069. 
1-Benzyl-5-methyl-pyrimid-2:6-dione 
(1-benzylthymine) and its 4-carboxylic 
acid (JOHNSON and ZEB), A., i, 522. 
Benzyl-2-naphihol-3-carboxylic acid, 
l-a-bromo- and -a-chloro-m- and 
p-nitro-, and a-hydroxy-p-nitro-, 
methyl esters, and their derivatives 
(SErB), A., i, 1349. 
a-chloro-, methyl] ester, derivatives of 
(Rostav), A., i, 1345. 
B-p-Benzyloxyanilinoacrylic acid, « 
cyano-, ethyl ester (DaIns, MALLEIs, 
and Mryers), A., i, 1096. 
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p-Benzyloxyanilinomethyleneaceto- 
acetic acid, ethyl ester (Darns, MAL- 
LEIs. and MEYERs), A., i, 1096. 
p-Benzyloxyanilinomethylenemalonic 
acid, ethyl ester, p-benzyloxyanilide 
(Dans, eanaen and Meyers), A., 
i, 1096. 
a-p-Benzyloxyphenylethyl methyl] ether, 
B-nitro- (RuseNMuND), A., i, 463 
p-Benzyloxystyrene, §-nitro- (RosEN- 
MUND), A., i, 463. 
Benzylparabanic acid (BiLTz and Torr), 
A., i, 601. 
Benzyl-8-phenylethylmalonic acid and 
its ethyl ester (RurE and Wo tr- 
SLEBEN), A., i, 268. 
4-Benzylquinoline and its salts (RABE 
and Daaaeemaan, A., i, 514. 
Benzyltetrahydroberberine and __ its 
isomeride and their salts (FREUND 
and FLEISCHER), A., i, 502. 
3-Benzylthiol-5-acetylphenylhydrazino- 
1-phenyltriazole (FrommM, HeypEr, 
JunG, and Sturm), A., i, 206. 
2-Benzylthiolbenzoic acid, p-nitro-, and 
its methyl and p-nitrobenzyl esters, 
and o- and m-nitro-, methyl esters 
(ApiTzscH), A., i, 1341. 
$-Benzylthiol-5-benzoylphenylhydr- 
azino-1-phenyltriazole (Fromm, 
HEYDER, JUNG, and Sturm), A., i, 
206. 
2-Benzylthiol-4-methyl-5-ethyl-1:6-di- 


hydro-6-pyrimidone (JoHNSON and 
BalLey), A., i, 1104. 
3-Benzylthiol-5-phenylhydrazino-1- 
—— (Fromm, Heyper, 
UNG, and Sturm), A., i, 206. 
5-Benzylthiol-1-phenyltriazole, 3-am- 
ino-, and its benzoyl derivative 


(Fromm, HrypeEr, JunG, and Sturm), 
A., i, 206. 
Benzylthiosalicylic acid. See 2-Benz- 
ythiolbenzoic acid. 
1-Benzylthymine. See 
methylpyrimid-2:6-dione. 
Berberine (FRERICHS and STorEPEL), 
A., i, 1094. 


1-Benzyl-5- 


—— of hydrastinine from 
(Merck), A., i, 1095. 
conversion of, into hydrastinine 


(FREUND), A., i, 502. 

Berberine, bromo- and chloro-, iodides 
(FRERICHS and STOEPEL), A., i, 1095. 

Berberineacetone, bromo-, and chloro- 
(FRERICHs and SToEpEL), A , i, 1095. 

Berberrubine, bromo-, and chloro-, and 
their derivatives (FRERICHS and SToE- 
PEL), A., i, 1095. 

Berberrubineacetic acid and its deriva- 
tives (FRERICHS and Srorprt), A., i, 
1094. 
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Berberrubinepropionic acid and its de- 
rivatives (FRERICHS and STOEPEL), 
A., i, 1094. 
Berberrubinic acid and its salts (Frr- 
RICHS and STOEPEL), A., i, 1093. 
Berberrubinol and its sulphate (Fre- 
RICHS and SToErpPe1), A., i, 1093. 
Berberrubinone, salts of (FRERICHS and 
STogPEL), A., i, 1094. 
Bergapten, constitution of, and amino-, 
and its derivatives (THoms and 
BAETCKE), A., i, 192. 
Beri-beri (FuNK), A., i, 936. 
Berthelot, Marcellin, life and work of 
(JUNGFLEISCH), A., ii, 205. 
Betafite from Madagascar (LAcrorx), 
A., ii, 232. 
Betaine in plants (STANEK), A., i, 689. 
preparation of, from molasses (URBAN), 
A., i, 449. 

influence of, on the velocity of hydr- 
olysis of sucrose (Cross and Tac- 
GART), A., ii, 735. 

biochemical conversion of, into gly- 
collic acid (EuRticH and LAnGs), 
A., i, 1282. 

hydrochloride, extraction of, from 
molasses (STOLTZENBERG), A., i, 
345. 

compounds of, with potassium and 
barium haloids (PFRIFFER and V. 
Movetsk!), A., i, 710. 

Betonicine and its salts (Kine and 

TRIER), A., i, 708. 

synthesis of (Kine), A., i, 709. 

Bignonia tecoma (Ipé tabaco wood), 
coustituents of (OkSTERLE), A., i, 149. 

Bile, human, composition of (v. Czyu- 

LARZ, Fucus, and v. Firrn), A., 
i, 557; (RosENBLooM), A., i, 679. 
detection of the pigments of, in urine 

(REICHARDT), A., ii, 806. 

Bile pigment, formation of, in blood 
(Bruesca and RerzuaFF), A., i, 223 ; 
(WurppPtez), A., i, 317. 

Bile pigments (FiscHER and Ross), A., 
i, 71; (Fiscoer and BARTHOLOMAUS), 
A., i, 209, 1238. 

— acid (FiscHER and Réss), A., 

3 

and related substances, nomenclature 
of (FiscuHEr), A., i, 748. 

action of sodium methoxide on 
(FiscHER and Réosk), A., i, 382; 
(Pitoty), A., i, 500. 

Bilirubin (KiUstER and DrrH_e), A., i, 

210; (Fiscuer), A., i, 302. 

degradation of (FiscHz=R and R6sg), 
Ss; 2, Fi. 

action of methoxide on 

382 ; 


sodium 


(FiscHEr and Résk), A., i, 
(Pitoty), A., i, 500, 
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Binary systems, equilibrium in (ScnEF- 


Fer), A., ii, 32; (SCHREINE- 
MAKERS), A., ii, 196. . 
of organic compounds, equilibria 


in (PuscHIN and GREBENSCHT- 
SCHIKOV), A., ii, 852. 
Biological fluids, concentration of hydro- 
gen ious in (HASSELBALCH), A., ii, 721. 
Biotite, baueritisation of (DREIBRODT), 
A., ii, 868. 
Birds, polyneuritis in, preparation of a 
substance which cures (CooPEr), 
A., i, 928. 
alleviation of polyneuritis in (FUNK), 
A., i, 317. 
influence of foods on polyneuritis in 
(CoorER), A., i, 223. 
Bisacetylpiperazineamide (GHIGLIENO), 
A., i, 521 


Bisacridinium-orange, salts of (EHR- | 


LICH and BrEnDaA), A., i, 906. 

N: N’-Bisanthraquinonyl-1-benzidine 
and its o-carboxylic acid (Brass), 
A., i, 1232. 

Bisazophenols, preparation of (Ponzr1o), 
A., i, 1002. 

Bisazoxybenzene, derivatives of (AN- 
GELI), A., i, 1003. 


5:5’-Bisbenzeneazo-2:2’-diphenol, lydro- | 


chloride and 8:3’-dibromo- (RoBERT- 
son and Brapy), T., 1482; P., 248. 

Bisbenzeneazoxybenzene and its deriva- 
tives (ANGELI), A., i, 658 

Bisbenzisooxadiazole (GREEN 
Rowe), T., 2028; P., 276. 

Bisbenz7sooxadiazole oxide and 6-nitro-, 
4:6-dinitro- (GREEN and Rows), T., 
2026; P., 276. 

Bis-(8-benzoyl-8-methylpropyl)benzenes 
and their dioximes(DUMESNIL), A., i, 
877. 

Bisbromodiphenyleneacetylhydrazide 
chloride (Srotué, Minzer, and 
WoLF), A., i, 997. 

3:6- Bisbromodiphenylenemethyltetraz- 
ine (Srottt, MUnzEL, and WoLrF), 
A., i, 999. 

5:5’-Bis-o- and -p-chlorobenzeneazo-2:2’- 
diphenol (RoBERTSON and Brapy), 
T., 1483. 

Bischlorodiphenyleneacetylhydrazide 
chloride (SroLut, Minzet, and 
Wor), A., i, 997. 

2:5-Bischlorodiphenylenemethy]-1:8:4- 
oxadiazole (Srotut, MiNnzeL, and 
Wo tr), A., i, 997. 

3:6-Bischlorodiphenylenemethyltetraz- 
ine (SToLL£, Mtnzet, and Wo_F), 
A., i, 998. 

Bischlorodiphenylenevinyldi-imide 
— MinzEL, and Wo PF), A., i, 
997. 


and 
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2:5-Bis‘vichloromethyl-1:3:4-oxadiazole 
(SToLLE and Hetwerrn), A., i, 1051. 
Biscyanoacetylpiperazine (GHIGLIENO), 


‘94>: $21. 
Bisdihydrocarbostyrylspiran. See Bis- 
dihydroxyquinoline-3:3-spiran. 
Bisdiketophenylperinaphthindene 
(Cesaris), A., i, 61. 
Bisdimethylindolidenemethane and its 
hydrochloride (ScHOLTz), A., i, 520. 
Bisdimethyl-2-methylindolidenemeth- 
ane and its salts (ScHoLTz), A., i, 520. 
Bis-(2:4-dimethylpyrry1-3:3’ methane 
and its picrate (FiscHER and Bak- 
THOLOMAUs), A., i, 209. 
p-Bisdiphenyl (SCHMIDLIN), A., i, 32. 
See also Benzerythrene. 
Bisdiphenyleneacetylhydrazide and a- 
nitros»-a’-hydroxy- and their chlorides 
(STOLLE, MUNZEL, and Wo LF), A., i, 
996, 997. 


a5-Bisdiphenylenebutane. See 9:9’- 
Ethylenedifluorene. 
Bisdiphenylene- ethane, dinitro- 


(SCHLENK, Racky, and BoRNHARDT), 
A., i, 36. 
2:5-Bisdiphenylenemethylenedihydro- 
1:3:4-oxadiazole (SToLLt, MUNZEL, 
and WoLF), A., i, 998. 
3:6-Bisdiphenylenemethylenedihydro- 
tetrazine (Stotit, Minzet, and 
Wo F), A.,.i, 999. 
Bisdiphenylenesuccinic acid. See 9:9’- 
Difluory1-9:9’-dicarboxylic acid. 
2:5-Bisethoxydiphenylenemethy]-1:3:4- 


oxadiazole (SrotLt, Minzex, and 
WoLrF), A., i, 998. 
(Bisethylthiolacetato)platinoic acid, 


chloro- (RamMBrRG), A., i, 953. 

Bisfluorenyl-1:3:4-oxadiazole (STOLLF, 
MUNZEL, and Wo xF), A., i, 997. 

Biscyclohexan-2-onyl ketone (Kitz and 
MEyvER), A., i, 1067. 

Bishydrindonespirandioxime 
and WuTKB), A., i, 974. 

5:5’-Bis-p-hydroxybenzeneazo-2:2’-di- 
phenol (RopEertTson and Brapy), T., 
1484. 

Bisdihydroxyquinoline-3:3-spiran 
(RADULEsCU), A., i, 38. 

Bisimino-y-benzoquinone (PAWLEWSK}), 
A., i, 398. 

Bisindyldimethylmethane (ScHoLTz), A., 
i, 520. 

Bisapomethyl-brucinolone and -isubrue- 
inolone, nitro- (LEUCHS and PEIRCE), 
A., i, 195. 

Biswpomethyldihydrozsobrucinolone, 
nitro- (LEUCHS and PEIRCE), A., i, 195. 

Bismethylethyl-2-methylindolidene- 
methane and its hydrochloride 
(ScHOLTz), A., i, 520. 


(LEUCHS 
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Bis-8-methylcyclohexan-2-onyl ketone 
(Kérz and Meyer), A., i, 1067. 


Bis-2- ‘methylindyldimethylmethane 
(ScHuLTz), A., i, 520. 

Bis- -2-methylpyrroline-3- carboxylic acid, 
ethyl ester (BeNaARY and SILBER- 
MANN), A,, i, 652. 

Bismuth, allotropic modification of 
(CoHEN and MoksvELp), A., ii, 780. 
Bismuth alloys with selenium (PARRA- 

VANO), A., ii, 415. 

with thallium (KurRNAKov, SHEMT- 
SCHUSHNI, and TARARIN), A., ii, 
410. 

Bismuth carbonate and _ subnitrate, 
detection of lead in (Guf&RIN), A 
ii, 1076. 

thallous chloride (Scarpa), 
217. 
iodides (MARINO and BECARELLI), A., 
ii, 227; (vAN Kuoosrer), A., ii, 
330. 
nitrate, hydrolysis of (QUARTAROLI), 
A., ii, 416 
subnitrate, action of, on fermentation 
(GIMEL), A., i, 1282. 
analysis of (FRANCOIS), 
157. 
oxide, specific heat of (HAUSER and 
STEGER), A., ii, 290. 
silicates, synthesis of (Ormn), A., ii, 
606. 


Aig, 


A, i, 


ae organic compounds (CHALLENG- 
ER), P., 76. 
with thiocarbamides (KRULLA), A., i, 
1174. - 
Bismuth, detection of traces of, in 
— compounds (Donav), A., ii, 
43. 

electrolytic analysis of (ScHocH and 
Brown), A., ii, 794. 

estimation of, volumetrically (ReIcu- 
ARD), A., ii, 250. 

separation of mercury from (CasTaN- 
AREs), A., ii, 795. 

Bismuthinitrites (BALL and ABram), T., 
2110; P., 150. 

9% < ee 
(Brass), A., i, 1232. 

a ee So a 
and its derivatives (Oppo), A., i, 
1111. 

Bisoxythionaphthen (‘* thioindigo’’), 
action of hydrogen peroxide on (Lan- 
Fry), A., i, 193. 

Bisoxythionaphthen, 7:7’-diamino-, 
we of, and 5:5’-di-chloro- 

-diamino- (FARBWERKE VORM. 


tinny Lucius, & Brtnine), A., 
i, 83. 

an -Bisphenylazo-an-dinitroheptane 
BRAvN and SospeEck!), A., i, 243. 


(Vv. 
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Bis-3-phenyl7scoxazolone-4-malonic 
acid, ethyl ester, and derivatives 
(MryEr), A., i, 1883. 

“ Bisphenylthiophenindigo.” See 5:5’- 
Dipheny]-A**’-bisthiophen-3-one. 

Bisphthalylglycyl-acetyl- and -benzoyl- 


acetone (SCHEIBER, KLOPPE, and 
ScHNABEL), A., i, 491, 492. 
| Bis-2- -piperidone-3:3'- Peg & (FISCHER 


and BERGMANN), A., i, 712. 


| Bispyronine and its salts (EHRLICH and 


BENDA), A., i, 905. 

Bistetrazole and its barium and silver 
salts (OLIVERI-MANDALA and Passatr- 
Acqua), A., i, 1398. 

Bistetronic acid and its derivatives 
(Wo.LrFF and JuNKER), A., i, 1085. 
Bisthiohydantoin and its salts (FReRIcHs 

and HOLLER), A., i, 909. 
5:5’-Bis-p-tolueneazo-2:2’-diphenol 
(RoBERTSON and Brapy), T., 1482. 

Bis-p-tolueneazophenolphthalein and its 
derivatives (Oppo), A., i, 1110. 

Bistrypaflavin and its salts (EHRLICH 
and BenpbA), A., i, 906. 

Biuret, decomposition of, by 

(WERNER), T., 2275; P., 287. 
action of hydrazine hydrate on (SToLit 
and Kravcn), A., i, 1050. 
formylacetyl derivative (Bittz and 
GIESLER), A., i, 1393. 

Bleaching, dynamics of (Hicerns), T., 
1816; P., 258. 

Bleaching action of hypochlorites (H1¢- 
GIns), P., 302 

Bleaching powder, velocity of evolution 
of oxygen from, in presence of 
cobalt nitrate (BELL), A., ii, 686. 

assay of (DvcELLIEz), A. » li, 615. 

—, immense crystals of (SCHAL- 
LER), A., ii, 331. 

Blood, reproduction of the constituents 
of, in an immunised horse after large 
bleeding (O’Brien), A., i, 1124. 

formation of bile pigment in (BRuGsCH 
and ere i A., i, 223; (WHIP- 
PLE), A., i, 317. 

carbon’ dioxide and oxygen content 
of the wwe EDELMANN, and 


heat 


KRAMER), A., i, 14038. 
fluorine in (GAUTIER and CLAUS- 
MANN), A., i, 1017. 


combination of hydrogen arsenide in 
the (MrtssnEr), A., i, 1403. 

formation of lactic acid in og 
BACH and OPPENHEIMER), A., i, 
1258. 

phosphorus in, of normal and para- 


thyroidectomised dogs (GREEN- 
WALD), A., i, 667. 

sugar in (LEPINE and Bovtvp), A., i, 
307. 
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Blood, sugar in, in normal and patho- 
logical cases (RoLLY and OPpPER- 
MANN), A., i, 307. 

sugar in, in diabetes (RoLLy end 
OpPERMANN), A., i, 559. 

behaviour of sugar in, in disease 
(Rotty and OPPERMANN), A., i, 
425. 

effect of infusion of adrenaline on 
the sugar of (G@RAMENITZKI), A., i, 
137. 

effect of adrenaline on the pulmonary 
circulation of the (TriBE), A., i, 
137. 

effect of altitude on the (BARCROFT), 
A., i, 922; (ScHNEIDER), A., i, 
1257. 

coagulation of (FuLp and ScHLE- 
SINGER), A., i, 122; (CRAMER and 
PRINGLE), A., i, 417; (STASSANO), 
A., i, 418; (LANDsBERG), A., i, 
668 ; (HEKMA), A., i, 1125. 

influence of lipoids on the coagulation 
of (RumPF), A., i, 1259. 

action of salts on the coagulation of 
(GEssaRp), A., i, 1405. 

influence of thromboplastic substances 
on the coagulation of (MAcRAE and 
ScHNACK), A., i, 923. 

fermentative properties of (PINcUs- 
SOHN and PETow), A., i, 1404. 

effect of altitude and of moist heat on 
the dissociation curve of (BAR- 
CROFT, CAMIS, MATHISON, Ro- 
BERTS, and RYFFEL), A., i, 306. 

effect of carbohydrate-free diet on the 
dissociation curve of (BARCROFT, 
GRAHAM, and Hicerns), A., i, 306. 

effect of exercise on the dissociation 
curve of (BARCROFT, PETERS, Ro- 
BERTS, and RyFFEb), A., i, 306. 

dissociation curves of, in uremia 
(PouLTON and RyFFEL), A., i, 1022. 

specific oxygen capacity of (BARCROFT 
and Bury), A., i, 306 ; (MANcHOT), 
A., i, 667. 

effect of dilution on the oxygen capacity 
of (Burn), A., i, 306. 

respouse of the respiratory centre to 
the concentration of carbon dioxide, 
oxygen and hydrogen in the (Camp- 
BELL, Dovuenias, HALDANE, and 
Hopson), A., i, 1011. 

influence of the respiratory centre on 
the carbon monoxide tension in 
(HASSELBALCH), A., i, 119. 

glycolysis of (MactEop), A., i, 1258. 

relation of salts in the, to the contrac- 
tion of heart muscle (MARTIN), A., 
i, 922. 

action of hydrazine hydrate on (Buck- 
MASTER), A., ii, 807, 


H 
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Blood, lipolytic action of the (THIELE), 
A., i, 922. 
influence of lipoids of, on phago- 
cytosis (STUBER), A., i, 788, 1012. 
action of methyl alcohol on _ the 
circulation of the (Miura), A., i, 
564, 
action of morphine on the circula- 
tion of the (ANDEREs), A., i, 
940. 
influence of the acidity of, on respira- 
tion (PorcEs and SAMPLE), A., i, 
1123. 
regeneration of anti-substances in, 
after hemorrhage (O'BRIEN), A., i, 
308. 
extraction of amino-acids from (Cos- 
TANTINO), A., i, 1258, 1259. 
apparatus for the extraction of carbon 
monoxide from (NicLoux), A., ii, 
1071. 
arterial and venous, differences in com- 
position between (WIENER), A., i, 
120. 
of ascidians (HENzE), A., i, 1012. 
of dogs and rabbits, sugar in (LOEWY 
and RosENBERG), A., i, 1258. 
human, dissociation of carbon dioxide 
from (CHRISTIANSEN, Dovue.as, 
and HALDANE), A., i, 1403. 
dissociation of oxyhemoglobin in, 
during carbon monoxide poisoning 
(HALDANE), A., i, 122. 
jugular, amide nitrogen in, during 
digestion (VoLKov), A., i, 1262. 
portal, chemistry of the (LONDON and 
DosrovoisKAJA), A., i, 213. 
detection of (RuTTAN and HARDIsTy), 
A., ii, 452. 
detection of, by Ganassini’s reagent, 
in presence of copper salts (GANAS- 
SINI), A., ii, 260. 
detection of, by the guaiacum test 
(SHREWsBURY), A., ii, 739. 
detection of toxic substances in, by 
the acetonitrile reaction (Port), A., 
i, 788. 
detection of uric acid in (OBER- 
MAYER, Popper, and Zak), A., ii, 
444, 
estimation of constituents of, micro- 
chemically (BANG), A., ii, 446. 
estimation of the reaction of, electrically 
(KonrKov), A., ii, 644. 
estimation of ‘‘ residual reduction ”’ of 
(MAYER), A., i, 667. 
estimation of acetone substances in 
(Marriott), A., ii, 450. 
estimation of arsenic in (LEHMANN), 
A., ii, 242. 
estimation of bromine in (v. Boc- 
DANDY), A., ii, 426. 
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Blood, estimation of chlorine in (SNAp- 
PER), A., i, 786; (LARSSON; V. 
BoepAnpy), A., ii, 426; (Rocke 
and FritscH), A., ii, 872; (BANG), 
A., ii, 974. 

estimation of cholesterol and — 
terol ester in (KAupERs), A., i, 
1258. 


estimation of lactic acid in (Lorn; | 


GRIESBACH), A., i, 667. 

estimation of nitrogen in, micro- 
chemically (BANG and Larsson), 
A., ii, 740. 

estimation of purines in (Bass and 
Wriecuowsk?), A., ii, 443. 

estimation of sugar in (RoLLY and 


OpPERMANN), A., ii, 159; (BANG), 
A., ii, 989; (GRrEsBACH and 
STRASSNER), A., ii, 1082. 


estimation of sugar in, of cold-blooded | 


animals (LEssER), A., ii, 887. 
estimation of urea in (GUILLAUMIN), 
A., ii, 803; (MARSHALL), A., ii, 
991. 
estimation of uric acid in (STEPHAN ; 


Foun and Dents), A., ii, 162; 
(SCHNELLER), A., ii, 639. 
estimation of uric acid, urea and 


nitrogen in (FoLIn and Denis), 
A., i, 310. 
Blood-corpuscles, effect of acid on the 


permeability of (SNAPPER), A., i, 


787. 
amino-acids in (CoSTANTINO), 
1 


Bic, 4, 


presence of proteins in (CosTANTINO), 
A., i, 787 


frog’s, formation of prea at the | 


membranes of (Litire), A., i, 1124. 
red, effect of drugs and other — 
substances on (Topiey), A., 

1124. 
phosphatides of the stromata of 


(BURGER and Brumer), A., i, 
1404. 
sugar content of (Los), A., i, 543. 


white, action of, on carbohydrates 
(LEVENE and Meyer), A., i, 544. 
Blood-gases, apparatus for microanalysis 
of (WINTERSTEIN), A., ii, 73. 
calibration of ean for analysis of 
(HoFFMann), A., ii, 1068. 
determination of the constant of the 
differential apparatus for analysis 
of (BarcrorT and Bury), A., i 
306. 
wrasy = oe (WILLSTATTER 
Fiscner), A., i, 1251. 
constitution of (Fischer and Bar- 
THOLOMAUS), A., i, 209, 1236. 
Bur- 


derivatives of (MARCHLEWSKI ; 
KER), 


A... 3,-F8. 


and 
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| Blood-plasma, effect of injection of pro- 
peptone on (STASSANO), A., i, 418, 
constituents of the proteins of (Lock 
and Tuomas), A., i, 1115. 
| Blood-powder, action of the iron in, on 
| iron metabolism (Grn), A., i, 1016. 
| Blood-pressure, effect of adrenaline on 
(CANNON and LyMAN), A., i, 426. 
influence of the products of nitro- 
genous metabolism on (BACKMAN), 
A., i, 120. 
action of proteins on (SCHITTENHELM 
and WEIcHARDT), A., i, 227. 
action of purine derivatives on (Drs- 
GREZ and Dor.Kans), A., i, 227. 
relation of, to renal secretion (GESELL), 
A., i, 316. 
Blood-serum, surface tension of (MorGan 
and WoopwarpD), A., ii, 833. 
activation of (PEKELHARING), A., i, 
923. 
distribution of ions in the (RoNA and 
Gyorey), A., i, 1405. 
relation between carcinoma cells and 
(FrEuND and Kaminer), A., i, 135. 
action of, on bacteria (Cuick), A., i, 
228. 
removal of proteins from (PHILIPP), 
A., i, 1125. * 
peptolytic properties of (PINCUSSOHN), 
ig By, COOe 
effect of fatigue on the dialysable 


substances which react with tri- 
ketohydrindene hydrate, in the 
| (ABDERHALDEN and LAmps&), A., i, 
788. 


| determination of the alkali in, by 
dialysis (RonA and Gy6rey), A., i, 
308. 
human, detection of hematin 
(Schumm), A., ii, 892, 
estimation of lipoids in (GRIMBERT 
and LAupAT), A., ii, 164. 
of animals, estimation of proteins in 
the (Wootsgy), A., i, 923. 
Blood-vessels, contraction and dilatation 
of (v. ANnEp), A., i, 121. 
action of carbon dioxide on the 
(Iramt), A., i, 136. 
of the frog, action of drugs on the 
(Hanpovsky and Pick), A., i, 319. 
influence of the suprarenals on the 
action of (v. ANREP), A., i, 121. 
Blueberry juice, use of, as an indicator 
(Watson), A., ii, 615. 
| Body, animal, action of nitrites on the 
temperature of the (KRAUSS ; JACOBJ), 
| A., 1, 680. 
Body fluids, analysis of the ash from 
(MEsTREZAT), A., ii, 244. 


in 


| Boiler water, purification of (BLACHER), 


A., ii, 623. 
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Boiler-feed water, estimation of the 
purity of (WEISSENBERGER), A., ii, 
338. 

Boiling point, apparatus for determina- 

tion of the (BEsson), A., ii, 828. 
relation between molecular weight and 
(THompson), A., ii, 922. 
and molecular weight, relation be- 
tween, in homologous series (Suc- 
DEN), A., ii, 382. 

Bolognian stones. See Metallic sulph- 
ides, phosphorescent. 

Bomb for the measurement of reac- 
tion velocities under high pressures 
(StucKERT and ENDERLI), A., ii, 
1038. 

calorimetric (PARR; JESSE), A., ii, 
720. 
elementary analysis by means of 
the (DIAKoV ; ZuN1z), A., ii, 980. 
combustion of orgimic compounds 
containing sulphur and nitrogen 
in the (RAv), A., ii, 523. 

Bones, fluorine in (GAUTIER and CLAUs- 
MANN), A., i, 789. 

Boric acid. See under Boron. 

Borides, synthesis of (WEDEKIND), A., 
ii, 414. 

n- and iso-Borneol, preparation of esters 
of (FARBENFABRIKEN vorM. F,. 
BAyER & Co.), A., i, 63. 

p-nitrobenzoates of (HENDERSON and 
HEILBRON), P., 381. 

Borneolacetic acid and its salts (CHogN), 
A., i, 288. 

r-and /-Borneol-d-glucosides and their 
acetyl derivatives (HAMALAINEN), A., 
i, 639. 

d- and /-Borneolglycuronic acids (HA- 
MALAINEN), A., 1, 134. 

d-Bornylamine and its derivatives (PoPE 
and Reap), T., 455. 

d-neoBornylamine and its hydrobromide 

(Pore and Reap), T., 458. 
d-neoBornylamino-d-methylenecamphor 

(Popr and Reap), T., 459. 
Bornylene, oxidation of, with hydrogen 
eo (HzNDERSON and Caw), 

., 1543; P., 246. 

action of ethyl diazoacetate with 
(BucHNER and WEIGAND), A., i, 


ozonide (HARRIES and HAARMANN), 
A., i, 1209. 

d-Bornylene-3-carboxylic acid, deriva- 
tives of (Brept and PeErkxinN), T., 
2197. 

1-Bornylene-2-carboxylic acid (BREDT 
and Perkin), T., 2218. 

d-Bornylene-8-hydroxamic acid and its 
derivatives (BREDT and PERKIN), T., 
2204, 
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l-Bornylene-2-hydroxamic acid (BrEepDT 
and PERKIN), T., 2221. 

l-Bornylxanthic acid, rotatory dispersion 
of (TscHuUGAEY), A., ii, 809. 

Boron, presence of, in animals (BERT- 

RAND and AGULHON), A., i, 423. 
presence of, in milk and eggs (BERT- 

RAND and AGULHON), A., i, 934. 
colloidal (GurBiER), A., ii, 860. 

Boron alloys with cobalt, iron, mangan- 
ese and nickel, magnetic permeability 
of (BINET DU JASSONNEIX), A., ii, 
667. 

Boron compounds, action of, on the 
growth of plants (HASELHOFF), A., i, 
429. 

Boron hydrides (Stock and MASSENEZ), 

A., ii, 44 ; (Stock and FRIEDERICI), 
A., ii, 699; (Stock, FRIEDERICI, 
and Prisss), A., ii, 1053. 
nitride, production of (STAHLER and 
ELBERT), A., ii, 697. 
Boric acid (boracic acid), action of, on 
zymase (AGULHON), A., i, 921. 
compounds of mannitoland (AGRNO 
and VALLA), A., i, 1052. 
use of, as a manure (AGULHON), A., 
i, 1144. 
reactions of methyl alcohol and 
(PrIESzCZEK), A., li, 1070. 
volumetric estimation of (PRrI- 
DEAUX), A., ii, 1070. 
estimation of, in milk and cream 
(RICHARDSON and WALTON), A., 
ii, 431. 
— (Ssorer), A., ii, 318, 700, 
5 


Perborates, estimation of available 
oxygen in (LITTERSCHEID and 
GueeiAr}), A., ii, 621. 

Boron, detection of, by means of tincture 
of mimosa flowers (Rosin), A., ii, 
724. 

Borocitric acid, sodium salts (VEREI- 
NIGTE FABRIKEN FUR LABORATOR- 
IUMS-BEDARF), A., i, 1052. 

Borotartaric acid, sodium salt (VEREI- 
NIGTE FABRIKEN FUR LABORATOR- 
IUMS-BEDARF), A., i, 1052. 

Botryogen (ScHARIZER), A., ii, 715. 

Brain, amino-acids in the grey and 

white matter of the (ABDERHALDEN 
and Wrtt), A., i, 420. 

content of calcium and of magnesium 
in the (Novi), A.,i, 1128. 

cerebrosides of the (THIERFELDER), 
A., i, 747 ; LevENE), A., i, 1129. 

fluorine in the (GAUTIER and CLAUs- 
MANN), A., i, 1017. 

gaseous metabolism of the, in narcosis 
(ALEXANDER and CsERNA), A., i, 
1011. 
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Brain, analysis of lipoids of the (SmiTH 

and Mair), A., ii, 740. 

cedema in the (PicgHINI, BARBIERI, 
and CaRBONE), A., i, 551. 

artificial increase of phosphatides in 
the (SALKowskI), A., i, 789. 

sulphatide of the (LEVENE), A., i, 216. 

influence of the, on respiratory ex- 
change (HANNEMANN), A., i, 1011. 

composition of the, in progressive 
paralysis (CARBONE and PIGHINI), 
A., i, 128. 

of the calf, autolysis of the, and pre- 
sence in it of proteolytic ferments 
(TraETTa-Mosca), A., i, 1129. 

human, fatty acids of the (Grey), A., 


i, q 
lipoids of the (SmirH and Marr), 
A., i, 313, 
of albino rat, changes in, during 
growth (W. and M. L. Kocn), A., 
i, 1266. 
comparison of the, of the rat with that 
of the foetal pig (Kocu), A., i, 673. 
estimation of cholesterol in different 
parts of the (FRANKEL, KrirscH- 
BAUM, and LINNERT), A., i, 128. 
Brass, influence of the addition of nickel 
to (GIULLET), A., ii, 139. 
analysis of (Kocn), A., ii, 794. 
estimation of oxygen in (TURNER), 


A., ii, 148. 
Bromaloxime (Palazzo and Earp), A., 
i, 249. 
Bromates and Bromides. See under 
Bromine. 


Bromine, pure, preparation of (Scort), 

T., 847; P., 124. 

crystalline properties of (WAuL), A., 
ii, 580. 

conductivity of nitrobenzene solutions 
of (BRUNER and SAHBILL), A., ii, 
912, 

conductivity and electrolysis of solu- 
tions of, in liquid sulphur dioxide 
(BRUNER and Thexenet, A., ii, 913. 

electrical conductivity of solutions of 
iodine in (PLOTNIKOV and Rokor- 
JAN), A., ii, 378. 

viscosity of (RANKINE), A., ii, 760. 

velocity of the reaction of, with ali- 
phatic alcohols (RONA), A., ii, 199. 

oxidation of aldehydes by (ANDER- 
son), A., i, 341. 

presence of, in human organs (LABAT), 
A., i, 315. 

Hydrobromic acid (hydrogen bromide), 
apparatus for the preparation of 
(Garcfa BANts), A., li, 857. 

influence of bromides on the colour 
obtained with methyl-orange and 
(v. SzyszKowskI), A., ii, 685. 
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Bromine :— 

— (GUARESCHI), A., ii, 692, 
957. 

pharmacological action of (Brr- 
NOULLI), A., i, 1275. 
resorption of, from the intestine (v. 
BoepAnpy), A., i, 549. 
organic compounds of aluminium 
bromide with hydrogen sulphide 
and (PLoTNIKOV), A., i, 1295. 
Polybromides, colour and solubility 
of, in nitrobenzene solution 
(JosErH), T., 1554; P., 72. 
Hypobromites, transformation of, into 
bromates (CLARENS), A., ii, 772. 
Bromites, existence of (CLARENS), A., 
ii, 693. 

Bromates, transformation of hypo- 
bromites into (CLARENS), A., ii, 
772. 

detection of, in potassium chlorate 
(Nicowa), A., ii, 427. 
Bromine, detection of (DEeNIGks and 
CHELLE), A., ii, 72 ; (GUARESCHI), 
A., ii, 333. 
detection and estimation of, in waters 
rich in magnesium (FRESENIUs),A., 
ii, 401. 

estimation of, in presence of halogen 
salts (GoocH and BLUMENTHAL), 
A., ii, 73, 148 ; (BLUMENTHAL), 
A., ii, 148. 

estimation of, in blood and other or- 
ganic fluids (v. BoapANpy), A., ii, 
426. 

estimation of, in mineral waters 
(KASscHINSKY), A., ii, 974. 

Bromine ion, mobility of, in water 

(DruckER, TARLE, and Gomez), A., 

ii, 99. 


Bromites. See under Bromine. 
Bromural. See isoValerylcarbamide, 
bromo-. 


Bronchioles, action of drugs on the 
(GoLLA and Symgs), A., i, 1023. 

Bronze, estimation of tin in (IBBoTsON 
and AITCHISON), A., ii, 346. 

Broussonetia papyrifera, comparison of 

the latex of Maclura aurantiaca 
with that of (GERBER), A., i, 806. 

enzymes from the latex of Ficus carica 
and (GERBER), A., i, 1007. 

Brucine glycerophosphate (RoGIER and 
Fiork), A., i, 698. 

isoBrucinolone, derivatives of (LEUCHS 
and Pgrror), A., i, 195. 

Buckwheat seeds. See Seeds. 

Bufotalin and its derivatives and Bufo- 
talein and its acetyl derivative 
(WIELAND and WEIL), A., i, 1343. 

Bunsen, 2. W., reminiscences of (VAN 
Dorp), A., ii, 768. 


INDEX OF 


Bupleurol and its derivatives (FRANCES- 
conI and SeExRNaGioTTo), A., i, 
283. 

constitution of (FRANCESCONI 
SernaGcioTto), A., i, 495. 
Bupleurum fructicoswum, alcohol from 
the essential oil of (FRANCESCONI and 
SERNAGIOTTO), A., i, 283. 

Burette, accurate (GEPHART), A., ii, 

615 


and 


egy automatic (HAERTL), A., ii, 

1067. 
support of (BoucHONNET), A., ii, 497. 

Burner for spectroscopic use (RIESEN- 
FELD), A., li, 997. 

A«y-Butadiene and its homologues, pre- 
paration of (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 1. 

and its homologues, pyrogenetic de- 
composition of(STAUDINGER, ENDLE, 
and HErotp), A., i, 949. 

Butadiene-caoutchouc diozonide (HAR- 
RIES), A., i, 286. 

Butane, ay-dibromo-, action of, on the 
sodium derivative of diethyl 
malonate (BLACKsTOCK and PER- 
KIN), P., 74. 

action of, on the sodium derivatives 
of ethyl acetoacetate and benzoyl- 
acetate (FARGHER and PERKIN), 
P., 72. 

isoButane. See 8-Methylpropane. 

cycloButane, derivatives of, refractivities 
of (LEBEDEV), A., ii, 993. 

Butane-aadd-tetracarboxylic acid, By-di- 
amino-ad-dihydroxy-, monolactam of, 
and its silver salt (TRAUBE and Lazar), 
A., i, 1808. 

Butane-ayy(or aay)-tricarboxylic acid 
(afor 8]-carboxyadipic acid), a-bromo- 
Bys-triamino-, dilactam of, and its 
salts ([TRAUBE and Lazar), A., i, 
1307. 

Acy-Buteninene (WILLSTATTER 
Wirtn), A., i, 530. 

isoButenylbenzene (THORPE and Woop), 
T., 1578. 

A¢-Butinal. See Tetrolaldehyde. 
*-Butinene, preparation of, from carb- 
ides (SCHLECHTER), A., i, 330. 

Af-Butinene. See Crotonylene. 

n- and iso-Butoxyacetic acids (PALo- 
MAA), A., i, 7. 

Butter, glycerides of the fat of (Am- 
BERGER), A., i, 1040. 

sec.-Butyl alcohol. See Methylethyl- 
carbinol. 

n-Butylbenzene, o-amino-5-chloro-, o0- 
amino-8-hydroxy-, 3-0-diamino-, and 
their derivativesand 3-chloro-o-amino-, 
benzoyl derivative (v. BrauN and 
Bartscn), A., i, 197. 


and 
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isoButylbenzene (v. BRAUN, GRABOW- 
SKI, and KirscHBaAuM), A., i, 614. 
isoButylcarbamazide (OLIVERI-MAN- 
DALA and Noro), A., i, 716. 
cycloButylearbinol (ZELINSKI and Ugz- 
DINOV), A., i, 466. 
4-isoButyleoumarin, 5-hydroxy- (Ficu- 
TER, JETZER, and LEEPIN), A., i, 280. 
Butyldihydroberberine and its salts 
(FREUND and HaMMEL), A., i, 509. 
tert.-Butylethylene. See yy-Dimethyl- 
As-buty lene. 
Butylcyc/ohexane (Douris), A., i, 815. 
B-isoButylgalactoside (BouRQUELOT and 
BripEL), A., i, 1045. 
isoButylideneacetone. See 8-Methyl-Ay- 
hexylen-e-one. 
sec.-Butylcyclopentane (WILISTATTER 
and HEIDELBERGER), A., i, 349. 
tsoButylphosphorous acid and its iso- 
butyl ester (ARBUZOV and IvVANovy), 
A., i, 1052. 
$-n-Butylpyrazolone (WAHL and Dott), 
A., i, 582 
2-n-Butylquinoxaline-3-carboxylic acid, 
ethyl ester (WAHL and Dott), A., i, 
765. 


| isoButyltetrahydroberberine and its y- 


isomeride and their salts (FREUND and 
HAMMEL), A., i, 510. 

Butyric acid, amino-, from hydrolysis 
of caseinogen (ForEMAN), A., i, 
1249. 

a-amino-, and its derivatives (ABDER- 
HALDEN and Wurwm), A., i, 23. 
y-amino-, formation of, from a-glut- 
amic acid by bacteria (ABDER- 
HALDEN, FROMME, and Hirscn), 
A., i, 797. 
rvvv7-trichloro-8-hydroxy-, and its de- 
rivatives (v. AUWERs and ScHMIDT), 
A., i, 338. 
d-Butyric acid, aSy-trihydroxy- (ery- 
thronic acid), quinine and strychnine 
salts (GLATTFIELD), A., i, 1045. 
l-Butyric acid, 8-hydroxy-, formation 
of, from crotonic acid by liver pulp 
(FRIEDMANN and Maasg), A., i, 
1277. 

isoButyric acid, fate of, in the diabetic 
organism (RINGER, FRANKEL, and 
Jonas), A., i, 937. 

ammonium salt (McMaster), A., i, 
444, 

n- and iso-Butyrie acids, cyclohexyl and 
methylceyc/ohexyl esters (SENDERENS 
and ABOULENC), A., i, 42. 

octanyl esters (SENDERENS and ABOU- 
LENC), A., i, 700. 
Butyric anhydride, rate of hydration of 
(WiLspon and Srpewick), T., 1959 ; 
P., 265. 
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3-isoButyrylacenaphthene-4-carboxylic 
acid and its lactone (FREUND, FLEIs- 
CHER, and DECKERT), A., i, 1075. 
Butyrylacetic acid, isonitroso-, ethyl 
ester (WAHL and Dott), A., i, 582. 
isoBatyrylacetonitrile, amino-, benzoyl 
derivative (GABRIEL, COLMAN, and 
BoérrcHER), A., i, 627. 
isoButyrylanthracene-o-carboxylic acid 
and its lactone (FREUND, FLEISCHER, 
and Deckert), A., i, 1076. 
isoButyryleyanoacetic acid, amino-, 
benzoyl derivative, ethyl ester (Ga- 
BRIEL, COLMAN, and BérrcnHer), A., 
i, 627. 
isoButyryldimethylearbinol and its semi- 
carbazone (FAVORSKI, IDELSON, and 
Umnova), A., i, 13; (FAvorskI and 
ZAcHAROVA), A., i, 16. 
ee acid,  a-oximino- 
(WoLFF and Herotrp), A., i, 1085. 
3-Butyryl-2-methylindole (Oppo), A., i 
1099. 
isoButyrylnaphthalenecarboxylic acids 
and their lactones (FREUND, FLEIS- 
CHER, and DECKERT), A., i, 1074. 


C. 


Cabbage, red, use of extract of, as an 
indicator in measuring hydrogen ion 
concentration (WALBUM), A., ii, 237, 
522. 

Cacao-brown and -red (Reorrer), A., i, 
1031. 

Cacaorine (REUTTER), A., i, 1031. 

Cacao tree, constituents of the seeds of 
(REvTTER), A., i, 1031. 

Cacodylie acid, salts of, with the rare 
earths (WHITTEMORE and JAMEs), 
A., i, 248. 

Cadmium, spectra of (Stark), A., ii, 

166 ; (PascHEN), A., ii, 361. 
volatility of (NAIR and TurNER), T., 
1534; P., 151. 
rate of solution of, in dissolved iodine 
(vAN NaME and HI11), A., ii, 1042. 
systems of, with tin and zinc (LoRENz 
and PLUMBKIDGR), A., ii, 1056. 
effect of replacement of zinc by, in the 
culture of Aspergillus niger (LE- 
PIERRE), A., i, 326. 
Cadmium alloys with antimony and 
copper (SCHLEICHER), A., ii, 411. 
with arsenic (SHEMTSCHUSHNI), A., ii, 
595. 

with magnesium and zine (BRUNI and 
SANDONNINI), A., ii, 51. 

with silver (CARPENTER), A., ii, 135. 

with tin, heat-content of (MAzzoTTOo), 
A., ii, 408. 
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| Cadmium arsenides (SHEMTSCHUSHN]), 


A., ii, 1056. 
bromide, equilibrium of potassium 
and sodium bromides with (BRAND), 
A., ii, 409. 
iodide, ions emitted by, on heating 
(SHEARD), A., ii, 272. 
double salts of, with iodides of sub- 
stituted ammonium bases(Datr), 
A., i, 1046. 
tetramolybdate (WEMPE), A., ii, 59. 
nitrate, use of, in qualitative analysis 
(VorisEk), A., ii, 804. 
nitrite, compound of hexamethylene- 
tetramine and (SCAGLIARINI), A., i, 
166. 
oxides and sulphides, heats of forma- 
tion of the (MrxTER), A., ii, 756. 

Cadmium diphenyl (HILPERT and Gritr- 
NER), A., i, 784. 

Cadmium, estimation of (WEIL; Brey- 

ER), A., ii, 793. 
separation of, from zinc (TREADWELL 
and GUITERMAN), A., ii, 728. 

Cadmium cells. See Cells. 

Cesium, potassium and rubidium, com- 
parative influence of, on Aspergillus 
niger (SAUTON), A., i, 146. 

Cesium salts, precipitation of heavy 
metals with (WAGENAAR), A., ii, 
348, 

influence of, on yeast (BokorNy), A., 
i, 428. 

Cesium osmibromide (GuTBIER), A., ii, 

714. 
platini-iodide (Datra), T., 427; P., 
79 


tetramolybdates (WEMPE), A., ii, 59. 
nitrite, preparation and properties of 
(BALL and ABRAM), T., 2130; P., 
197. 
sulphide, preparation of (RENGADE 
and CosTEAND), A., ii, 405. 
Caffeine (theine), influence of, on creatine 
and creatinine metabolism (SALANT 
and RrecEr), A., i, 547. 
hyperglycemia produced by (STEN- 
sTROM), A., i, 564. 
action of, on proteins (PAULI and 
FALER), A., i, 108. 
compounds of, with metallic salts 
(CaLzOLARI), A., i, 957. 
estimation of (MurRRAY), A., ii, 892. 
isoapoCaffeine, constitution of (BILTz, 
Kress, and Strurs), A., i, 1376. 
isoCaffuric acid (Bitz, Kress, and 
SrruFs), A., i, 1376. 

Calaic acid and its salts and derivatives 
(DimrotH and GoLpscHMipDt), A., i, 
982. 

Calciovolborthite from Utah (HILLE- 
BRAND and MERWIN), A., ii, 420. 


at ie eas 


Calcite from a water-tank (GWINNELL), 
A., ii, 714. 

Calcium, preparation of, electrolytically 
(MOLDENHAUER and ANDERSEN), 
A., ii, 591. 

atomic weight of ((icHSNER DE 
Contnck), A., ii, 504. 

arc and spark spectrum of (Ho.rz), 
A., ii, 540. 

photo-electric properties of (PonL and 
PRINGSHEIM), A., ii, 374. 

in the brain (Novi), A., i, 1128. 

influence of function and of mag- 
nesium on the, required by animals 
(STEENBOCK and Hart), A., i, 550. 

behaviour of, in serum (TAKAHASHI), 
A., i, 544. 

Calcium alloys. electrolytic preparation 
of (MOLDENHAUER and ANDERSEN), 
A., ii, 591. 

Calcium compounds containing bismuth 
or manganese, luminescence of, and 
detection of these metals in (Donav), 
A., ii, 748. 

Calcium salts, action of, on soap solu- 
tions (MAsTERs and Sairn), T., 992; 
P., 76. 

Calcium borate, solubility of, at (SBore!), 
A., ii, 700, 775. 

boride, preparation of (WEDEKIND), 
A., ii, 592. 

bromide, hydrated (KusNEtTzov), A., 
ii, 400 

carbide, decomposition of, on heating 


(BRINER and KvuHNE), A., ii, | 


320. 


as dehydrating agent for tissues and | 


glands (RosENBLOOM), A., i, 312. 
carbonate, use of, as a catalyst (SaBa- 
TIER and MAILHE), A., i, 700. 

fusion of mixtures of barium carbon- 
ate with (BoEKE), A., ii, 776. 
precipitation of, by marine bacteria 
(DREW), A., i, 567. 
potassium carbonate (DaTTa and Mv- 
KHERJEA), P., 187. 
chloride, compounds of, with glycine, 
alanine, <a diglycylglycine (PFEir- 
FER and v. MopDELSKI), A., i, 710. 
fluoride and silicate, equilibrium of 
(Tursky), A., ii, 959. 
hydride, use of, in the preparation of 
radium and mesothorium (EBLER 
and BENDER), A., ii, 904. 


action of, on metallic sulphates | 
(EBLER and HERRDEGEN), A., ii, | 


705. 


hydrides (MOLDENHAUER and ROLIL- | 


HAnsEn), A., ii, 705. 
hydroxide, solubility of, in solutions 
of sucrose (VAN GINNEKEN), A., 
i, 16. 
CIV. 
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Calcium hydroxide and sodium carbon- 
ate, equilibrium of (FEDO1EEY), 
A., ii, 957. 

corrosion of lead by (VAUBEL), A., 
H, 27%. 

compounds of phenols and (SELI- 
VANOV), A., i, 1822. 

exposed to air, cause of the blue 
colour given with starch-iodide 
by (Dirz), A., ii, 320, 958, 961 ; 
(VauBEL), A., ii, 706; (Dirz and 
KANHAUSER), A., ii, 958. 

tetramolybdates (WEMPB), A., ii, 59. 

oxide (dime), phosphoric oxide and 

silica, equilibrium of (NIELSEN), 
A., ii, 407. 

ratio of magnesia to, in soil (VoEL- 
CKER), A., i, 1429. 

rich in silica, manurial value of 
(IMMENDORFF), A., i, 580. 

injurious effect of, on peat 
(RirrEr), A., i, 812. 

hydrates of (SELIVANOY), A., ii, 
214, 406, 407. 

estimation of (WEISSENBERGER), 
A., ii, 1074. 

Tricalcium phosphate, reduction of, 
by hydrogen (LAssIzuR), A., ii, 
706. 

Calcium sulphate, gelatinous (CAVAzz1), 
A., ii, 136 

separation of lead sulphate and 
(ERLENMEYER), A., ii, 1076. 

sulphite, solubility of (Robart), A., 
ii, 959. 

Calcium organic compounds :— 

basic caseinate and caseinogenate, 
preparation of (VAN SLYKE and 
Bosworth), A., i, 659. 

cyanamide, manurial experiments with 

(TACKE and Brtng), A., i, 1432. 
manurial action of (Mito; HEN- 
SCHEL), A., i, 240. : 
silicaleyanide (REYNOLDS), A., ii, 212. 
Calcium, estimation of (Goy), A., ii, 
1074. 

estimation of, volumetrically (Dér- 
ING), A., ii, 878. 

estimation of, as tungstate (SAINT- 
SERNIN), A, ii, 435. 

separation of, from barium and stront- 
ium (VAN DEN Bos), A., ii, 153, 879; 
(LEE and Mick iz), A., ii, 726. 

separation of, from strontium (LLorD 

y GamBoa), A., ii, 153. 

Calf, autolysis of the brain of the, and 

| presence in it of proteolytic fer- 

ments (TRAETTA-Mosca), A., i, 

1129. 

Calorimeter, improved type of (RicHg), 

A., ii, 1025. 
' for small animals (TANGL), A., i, 1010. 


soil 
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Calorimeter, adiabatic (Gray), P., 
376. 

respiration. See Respiration calori- 
meter. 


simple (ANDERSON and Noyss), A., ii, 
477. 
Calorimetric bomb. See Bomb. 
Calorimetry, animal (Lusk and Ricue), 
A., i, 123, 124; (McCruppEN and 
Lusk), A., i, 215. 

Calotropis procera, investigation of, and 
the active principle derived from it 
(Lewy), A., i, 432. 

trypsin of (GERBER and FLouRENs), 
A., i, 1426. 
Camphan-w-aldoxime,2-hydroxy- (Lipp), 
A., i, 1078. 
Camphane, ww-dinitro-2-hydroxy-, and its 
acetyl derivative (Lipp), A., i, 1078. 
Camphane series, studies in the (ForsTER 
and Howarp), T., 63; (ForsrEr), 
T., 662; P., 104. 

d-Camphane-3-carboxylic acid (Brepr 
and Perkin), T., 2198. 

l-Camphane-2-carboxylic acid (BREDT 
and Perkin), T., 2219. 

alloCamphanecarboxylic acid (hydro- 
pinenecarboxylic acid) and a-chloro-, 
derivatives of (HouBEN and WILL- 
FROTH), A., i, 971. 


Camphene, constitution of (BUCHNER , 
and WEIGAND), A., i, 376; (As- | 
CHAN), A., i, 886; (HouUBEN and | 


WiLuFrortH), A., i, 970. 
action of nitrogen trioxide on, and 
nitro- (Lipp), A., i, 1077. 
Camphenecarboxylamide (Housen and 
WILLFRoTH), A., i, 1196. 
Camphenecarboxylic acids (HouBEN and 
WILLFROTH), A., i, 970. 
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Camphonenic acid, preparation of 
(Brept, Levy, and Link), A., i, 162. 
Camphor, thermal constants of (Joun1- 
AUX), A., ii, 20. 
action of magnesium and allyl haloids 
on (CHogn), A., i, 282. 
compounds of, with dihydroxybenz- 
enes (EFREMOV), A., i, 635. 
Camphor, 8-amino-, 8-bromo-, and £- 
hydroxy-, and their derivatives 
(Forster and Howarp), T., 66. 
bromo-, optically active, racemism of 
(Papoa and Rotonp1), A., i, 188. 
oximino-, action of heat on (K6rz and 
WuwnstorF), A., i, 1361. 
8-Camphor. See Epicamphor. 

Camphor oil, constituents of (SEMMLER 
and RosENBERG), A., i, 377 ; (ScHIM- 
MEL & Co.), A., i, 744. 

Camphor series, molecular rearrange- 
ments in the (Noyes and LITTLETON), 
A., i, 161. 

sec.-isoCamphoramic acid, methyl ester 
(Noyes and Litr.eron), A., 1, 161. 

Camphorated alcohol, estimation of a, 
by means of miscibility curves (Ros- 
SET), A., ii, 353. ; 

Camphorcarboxylamide, isomeric 
changes in (Lowry and GLOVER), T., 
913. 

Camphorcarboxypiperidide, isomeric 
changes in (Lowry and GLovEr) T., 
913. 

a-Camphorene, synthesis of (SEMMLER 
and Jonas), A., i, 742. 


| a- anit 8-Camphorene (SEMMLER and 


Camphenehydrate-d-glucoside and its | 


tetra-acetyl derivative (HAMALAINEN), 
A. i, 989. 
Camphenilanaldoxime and its hydro- 
chloride (Lipp), A., i, 1077. 
d-Camphenilol-d-glucoside and its tetra- 
acetyl derivative (HAMALAINEN), A., 
i, 639. 


Camphenilolglycuronic acid (HAMAL- 


AINEN), A., i, 184 
Camphenilolic acid and its derivatives 
(HiInTIKKA), A., i, 468. 
Camphenilone, oil frum the action of 
sodium on (HINTIKKA), A., i, 468. 
Camphenilonecarboxylic(?) 
their derivatives (HouBEN and WILL- 
FROTH), A., i, 972. 
Camphenylhydroxamic acid and _ its 
sulphate (Lipp), A., i, 1077. 
Camphonanic acid, csoamino-, 


acids and | 


methyl | 


RosENBERG), A., i, 378. 

Camphorie acid, 3-bromo-, and 3-hydr- 
oxy- (Brept, Link, and FussGAn- 
GER), A., i, 282. 

4-chloro-, methyl and phenyl esters 
(Brept, HovBen, Levy, and Lik), 
A., & 281. 

Camphorolactone, 3-hydroxy- (BREDT, 
LINK, and Fuss@AncEr), A., i, 282. 
Camphorone, catalytic hydrogenation of 
(GopcHort and Taxpovurky), A., i, 348. 
Camphorphenylhydrazone, compound of 
styphnic acid and (AGOSTINELLI), A., 

i, 459. 

Camphorquinone, condensation of, with 
phenols (S—nN-Gupra and Dey), P., 
155. 

configuration of eight isomeric oximino- 
derivatives of (ForsrER), T., 662 ; 
P., 104. 
a- and 8-methylhydrazones (Forster 
and CARDWELL), T., 867 ; P., 150. 
d-a-Camphylamino-d- and -/-methylene- 
camphor (Pope and Reap), T., 453. 


ester and hydrochlorides (NoyEs and | /-Canadine, methohaloids of (JOWETT 
' and Pyman), T., 296 ; P., 26. 


LITTLETON), A., i, 161. 


~~ 
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See under Rays. 


Canal rays. 
Cancer, chemistry of (WOLTER), 
1273 


A., 4, 


effects of extracts of, on the growth of 
eo seedlings (ROSENBLOOM), A., 
i, 687. 

protein metabolism in, and excretion 
of thiocyanates (Sax), A » i, 1273. 

effect of, on protozoan protoplasm 
(UNDERHILL and WoopRuvuFF), A., 


i, 1273. 
mineralisation of the liver during 
(Rosin), A., i, 317. 


colloidal nitrogen in urine during 
(KAHN and RosSENBLOOM), 
317. 

Cancer cells, relation between, and 
blood-serum (FREUND and KAMINER), 
A., i, 185. 

Cancrinite (BRAUNS and UHLIG), 
519. 

Cantharene and allied. hydrocarbons 
(Haworth), T., 1242; P., 193. 

Caoutchoue (india-rubber), chemistry of 

(SPENCE and Warp), A., i, 191; 
(HINRICHSEN, QUENSELL, and 
KinpscHER ; HINRICHSEN and 
KemprF), A., i, 637 ; (HINRICHSEN 
and KINpscHER), A., i, 638; 
(SPENCE and Youne), A., i, 1370. 

nitrogenous constituent of (BEADLE 
and STEVENs), A., i, 190. 

amount of resin in (HILLEN), A., i, 
378. 

constitution of, and its degradation 
to cyclooctane-1:5-dione (HARRIES), 
A., 3, 120%. 

viscosity of solutions of (Fou), A., ii, 
301 ; eer ITZ and GOLDs- 
BROUGH), A., ii, 760. 

degeneration of (WHITBY), A., i, 636. 

_ transformation of (v. RossEM), 

og typ O29. 

aiifazign through membranes of (GIEs, 
RosENBLOOM, WELKER, BEAL, and 
GEIGER), A., ii, 193. 

vulcanisation of (SPENCE), A., i, 381; 
(BERNSTEIN), A., i, 638, 746. 

drying of, with an electric desiccator 
(HEALY), A., ii, 615. 

oxidation of (KIRCHHOF), A., i, 988. 

action of oxygen on (PEACHEY), A., i, 
190. 

extractor for (Fox), A., ii, 631. 

halogen derivatives of (HINRICHSEN, 
QUENSELL, and KinpDscHER ; HIN- 
RICHSEN and KeEmprF), A., i, 637. 

diozonide and dioxozonide of (Har- 
RIES), A., i, 284. 

artificial (HARRIES), A., i, 284. 

Ceara- and Rambong-, constituents of 
(BEADLE and STEVENS), A., i, 283. 


A., i, 


&:, i, 


| 
| 
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Caoutchouc (india-rubber),  kickxia, 
value of (SPENCE and RwUSSELL), 
A., i, 1032. 
natural and artificial, hydrohaloids of 
(HaRRIEs), A., i, 380. 
vulcanised, desulphuration of (ALEX- 
ANDER), A., i, 67; (BARY), A, i, 
1212. 
estimation of sulphur in (SPENCE 
and Youne), A., ii, 149. ? 
estimation of (GOLDBERG), A., ii, 256 ; 
(HINRICHSEN and KINDSCHER), A 
ii, 534 ; (VAUBEL ; KrRcHHOF), A., 
ii, 630; (Wesson), A., ii, 631; 
(Boces), A., ii, 798 ; (MaRQuis and 
HEM), A., ii, 884. 
estimation of nitrogen in (SCHMITZ ; 
‘TsCHIRCH and ScHMITz), A., ii, 631. 
estimation of sulphur in (DEUSSEN), 
A, H, 977: 

Capillarity, law of (KISTIAKOVSKI), A 
ji, 837. 

Capillary aualysis. See Analysis. 

Capoc, constituents of (MaTTHEs and 
STREICHER), A., i, 1427. 

Capoc seeds, constituents of, and of the 
oil from them (MaTrHEs and Hotrz), 
A., i, 1141. 

d-Caprine (d-a-aminohexoic acid), and 
hydroxy- (ABDERHALDEN and WEIL), 
A., i, 450. 

Carbamide, formation of, 

(FossE), A., i, 327. 

formation of, by higher plants (Fossz), 
A., i, 432. 

presence of, in invertebrates (Fosse), 
A,, i, 1020. 

reversible —- of (Lewis and 
Burrows), A., ii, 23. 

conversion of ammonium cyanate into 
(WALKER), A., ii, 116. 

transformation of ammonium cyanate 
into, and its decomposition by heat 
(WERNER), T., 1010; P., 182. 

electrolytic preparation of (FIcHTER, 
Stutz, and GRIESHABER), 
713. 

————. of (Busnows 
Fawsi17), P., 264. 

decomposition of, ey heat (Werner), 
T.;. 22703 Fi, 

decomposition “< By moulds (Kosso- 
wicz), A., i, 146, 572. 

condensation of chloral hydrate and 
(CopPIn and TITHERLEY), P., 352. 

rate of reaction of nitrous acid and, in 
dilute solutions (BoNNER and 
BisHop), A., ii, 335. 

estimation of (RASMUSSEN), A., ii, 
1085. 

estimation of, in mixtures with nitric 
acid (MASsINK), A., ii, 150. 


in moulds 


A., i, 


and 
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Carbamide, dichloro-, 
amines (DaTTa and GuprA), 
1109. 

Carbamides, condensation of esters with 
(RoEDER), A., i, 1159. 

Carbamido-s-bis-1-y-methoxybenzyl-2- 
on any ig acid, methyl 
ester (WEISHUT), A., i, 1348. 

5-Carbamido-1- -phenyl-3- ‘methylpyrazole 
(MicHAELIS and ScnHArer), A., i, 
525. 

a’-Carbamyl-4-methylcyc/ohexane-1:1- 
acetic acid, a-cyano-, w-imino-imide 
and w-imide of (THoRrE and Woop), 
T., 1592. 

o-Carbamylphenoxyacetio acid (MERRI- 
MAN), T., 1844; P., 258. 

Carbanilinoiminocarbonic acid, and 
thio-, ethyl esters (Hovupen and 
ScumiptT), A., i, 959. 

Carbazole, acetylation of (BirsEKEN), 


action of, on 
: 


-, 1, 43. 

Carbazole, 1-hydroxy- (f ARBENFABRIK- 
EN vorM. F. Bayer & Co.), A., i, 
647. 


Carbazole-9-acetic acid and its ethyl | 


ester (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 393. 

Carbazoledisulphonic acid, hydroxy-, 
potassium salt (FARBENFABRIKEN 
vorm. F. BAYER & Co.), A., i, 647. 

Carbazolesulphonic acid and its barium 
salt (CASSELLA & Co.), A., i, 1097. 

Carbazoletrisulphonic acid and _ its 
potassium salt (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 647. 

8-Carbethoxyaminocrotonie acid, salts 
of, action of ammonia on (PHILIPrI), 
A., i, 1158. 

Carboethoxy-m-arsanilic acid and nitro- 
(FARBWERKE VORM. ——" Lv- 
civs, & Brinine), A., i, 542. 

Carbethoxyethoxalyicarbamide (Born- 
WATER), A., i, 1309. 

a-Carbethoxy-8-phenyl-a-methylgluta- 
conic acid, ethyl ester (TuoRPE and 
Woop), T., 1574. 


Carbimides, action of azoimide on (OLI- | 
VERI-MANDALA and Noro), A., i, | 


774. 
5-Carbimidoheptane (PyMAN), T., 860. 
Carbinols 
(PicKARD and Kenyon), P., 296. 
Carbohydrates in leaves during develop- 
ment oa ae gry A., i, 948. 
in vegetables (BusotT), A.,i, 803. 
photochemical synthesis | ‘of (Stox- 
LASA, Srpor, and eee A - 
i, 18, 1048 ; (Ldn), A <> 1, 260. 


effect of potassium on the synthesis 
and degradation of, in higher plants 
(SroKLASA and SENFT), A., 


i, 233. 


preparation of esters of 
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Carbohydrates, dissociation constants of 

(MicHAELISs and Rona), A., ii, 379. 

conversion of, into fats (SMEDLEY), 
A., i, 124. 

formation of fat from (MoRGULIS and 
Pratt), A., i, 926. 

action of, on metabolism (HARI), A., 
i, 1014. 

action of white blood-corpuscles on 
(LEVENE and Meyer), A., i, 544. 

estimation of, in egg-white (By- 


WATERS), A., ii, 807. 
o-Carbomethoxyphenylglycine, p-ni- 
troso-, ethyl ester (RIEDEL), A., i, 469. 


Carbon, constitution of (DiImMROTH and 

KERKOvVIvs), A., ii, 774. 

colloidal, production of (VANZETT!), 
A., ii, 750. 

precipitation of, during electrolysis of 
copper sulphate solutions (SPEAR, 
CuHow, and CHESLEY), A., ii, 750. 

valency of (SCHLENK), A., i, 34. 

behaviour of, on electrical pulverisa- 
tion (THoMAE), A., ii, 99. 

origin of thermal ionisation from 
(Prine), A., ii, 1005. 

combustion of (RHEADand WHEELER), 
T., 461, 1210; P., 51, 193. 

reactions between iron and, and their 
oxides (FALCKE), A., ii, 327. 

colloidal, physiological action of (Izar 
and PATANF), A., i, 1416. 

metabolism of. See Metabolism. 

Carbon alloys with iron (Smits), A., ii, 

6; (RurF), A., ii, 223. 
magnetic properties of (GUMLICH 
and GoERENS), A., ii, 17. 
calorimetric study of (MEUTHEN), 
A., ii, 385. 
thermo-electric properties of (Dupuy 
and PorTEvIN), A., ii, 1013. 
Carbon compounds, molecular rearrange- 
ments of (DExIcK and BORNMANN), 
A., i, 1054. 

Carbon, ‘etrachloride, ionisation pro- 
duced in, by radium emanation 
(JAFFE£), A., ii, 658. 

tetraiodide, preparation 
TENOIS), A., i, 583. 
properties of, and its estimation in 
presence of iodoform (LANTENOIS), 
A., i, 696 
oxide, new (JARRARD), 106 ; 
(MEYER and STEINER), A., i, 368. 
monoxide (carbonic omide), properties 
of (Merriman), P., 33. 
specific heat of (SCHEEL and Hervse), 
A., ii, 183. 
reactions of, with other gases under 
the influence of ultra-violet light 
(BERTHELOT and GAUDECHON), 
A., ii, 744. 


of (LAn- 


Ps 
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Carbon monoxide (carbonic oxide), veloc- 
ity of the reaction of, on soiu- 
tions of potassium permanganate 
(Just and Kauko), A., ii, 199. 

combination of iron salts and (MAN- 
cHoT and WorRINGER), A., i, 1311. 

apparatus for the extraction of, from 
blood (Niciovx), A., ii, 1071. 

poisoning by. See Poisoning. 

estimation of small quantities of 
(Brunck), A., ii, 75. 

estimation of, spectroscopically, ab- 
sorbed in hemoglobin (Hart- 
RIDGE), A., ii, 260. 

dioxide (carbonic anhydride), amount 

of, in natural waters which is able 
to attack calcium carbonate (TILL- 
MANS and HEUBLEIN), A., ii, 51. 

formation of, in the liver (FREISE), 
A., i, 1267. 

formation of, in living perfused 
muscle (ExtAs), A., i, 1270. 

production of, in nerve fibres 
(Tasurro), A., i, 930. 

absorption and emission spectra of 
heated (ScumrptT), A., ii, 893. 

refractive index of (SIERTSEMA), A., 
ii, 453. 

critical constants of (CARDOSO and 
Bet), A., ii, 110. 

equilibrium diagram of (TAMMANN), 
A., ii, 45. 

crystallisation of (BEHNKEN), A., ii, 
584. 

thermal properties of (JENKIN and 
Pye), A., ii, 753. 

vapour pressures of, between —160° 
and —183° (ONNES and WEBER), 
A., ii, 1023. 

rate of diffusion of, into air (Focn), 
A., ii, 839. 

influence of colloids and of suspen- 
sions of charcoal on the evolution 
of (FrnpLAy and Kine), T., 1170; 
P., 173. 

solubility of, in water (FINDLAY 
and WILLIAMs), T., 636; P., 115. 

action of, under high pressure on 
acetates (IPATIEV), A., i, 1150. 

velocity of the reaction of, with 
alkalis and alkaline earths (VOr- 
LANDER and Srruse), A., ii, 
198; (Ture), A., ii, 199. 

action of, on sulphides (CosTRANU), 
A., ii, 694. 

treatment of cultivated plants with 
(Hausen), A., i, 577. 

action of, on the  blood-vessels 
(ITam]), A., i, 136. 

influence of the respiratory centre 
on the tension of, in blood 
(HASSELBALCA), A., i, 119. 
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Carbon dioxide (carbonic anhydride), 
influence of, on metabolism 
(LAQUEUR), A., i, 547. 

influence of, on chlorine metabolism 
(LAQUEUR and SNAPPER), A., i, 
924, 
influence of atmospheric pressure on 
the excretion of (Hi1GLEy), A., i, 
922. 
excretion of, in muscular work 
following forced breathing (Hic- 
LEY), A., i, 921. 
absorption bottle for (KoENIG), A., 
ii, 433. 
apparatus for estimation of (FoRBEs), 
A, Hi, 76, 
detection and estimation of minute 
quantities of (MacCoy and Tas- 
HIRO), A., ii, 725. 
estimation of (WINKLER), A., ii, 
725. 
estimation of, gravimetrically (DE- 
JEANNE), A., ii, 622. 
improvements in the Orsat appar- 
atus for estimation of (DENNIs), 
A., ii, 424, 
modification of the Pettersson- 
Palmqvist apparatus for estima- 
tion of (ANDERSON), A., ii, 243. 
new apparatus for the volumetric 
estimation of (GAITHER), A., ii, 
432 ; (BRUBAKER), A., ii, 433. 
liquid, apparatus for estimation of 
air in (WENTZKI), A., ii, 725. 
estimation of carbon and (GREGOIRE, 
HENDRICK, CARPIAUX, and GER- 
MAIN), A., ii, 243. 
estimation of, in carbonates (S1N- 
NATT), A., ii, 432. 
estimation of, in minerals and rocks 
(DirrricH and Eire), A., ii, 72. 
Carbonic acid, action of, on alkali 
and alkaline earth hydroxides 
(THIEL), A., ii, 396. 
glyceryl ester (SCHEUBLE and Hocu- 
STETTER), A., i, 4. 
free, estimation of, in water (NOLL), 
A., ii, 243. 
Carbonates, solubility in the solid 
state between nitrates, sulphates, 
and (AmMAporR!), A., ii, 1030. 
microchemical detection of, 
minerals (HEEGER), A., ii, 244. 
estimation of, in soils (GAITHER), 
A., ii, 338. 
Bicarbonates. 
carbonates. 
Dicarbon dioxide, attempts to prepare 
(STAUDINGER and ANTHES), A., i, 
604. 
Carbon suwbsulphide (Stock and PRAE- 
TORIUS), A., ii, 46. 


in 


See Alkali hydrogen 
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Carbon monosulphide, band spectrum of 

(MartTIn), A., ii, 811. 
disulphide, ionisation produced in, by 
ium emanation (JAFFE), A., ii, 


658. 
Carbon, absorbing apparatus for estima- 
tion of, in organic analyses 


(VierEvx), A., ii, 1071. 
estimation of total, modification of 
Parr’s apparatus for (MILLAR), A., 
ii, 337. 
estimation of carbon dioxide and 
(Grtcorre, HENDRICK, CARPIAUX, 
and GERMAIN), A., ii, 243. 
estimation of, in iron and its alloys 
(SzAsz), A., ii, 621. 
estimation of, in iron and steel (Bris), 
A., ii, 152. 
estimation of, in organic substances 
(Harr and Woo), A., ii, 877. 
estimation of, in soils (Pozz1I-Escot), 
A,, ii, 622. 
estimation of, in steel (v. Jon), A., 
ii, 431; (H1LPERT), A., ii, 432. 
Carbon anode. See Anode. 
Carbon atom, asymmetric, theory of 
(Mowr), A., i, 155. 
4:5-Carbonato-3-methoxybenzoic acid, 
methyl ester (FIscHER and FREUDEN- 
BERG), A., i, 479. 
Carbonyl cyanide (BERTHELOT 
GAvUDEcHON), A., i, 715. 
preparation of (BERTHELOT and 
GAUDECHON), A., i, 837. 
Carbonylferrocyanides (WILLIAMS), P., 
10 


and 


Carbonylogallic acid (Fiscuer and 
FREUDENBERG), A., i, 479. 

Carbostyril, synthesis of (MEYER and 
Beer), A., i, 1230. 

Carbostyril-3-acetic acid and its amide 
and methy] ester (PERKIN and Rosin- 
son), T., 1980. 

a(or 5)-Carboxyadipic acid. See Butane- 
ayy(or aay)-tricarboxylic acid. 

o-Carboxybenzoylaminozsobutyrylacet- 
amide (GABRIEL, COLMAN, and Borr- 
CHER), A., i, 627. 

4 Carboxybenzoyl-o-benzoic acid, 2:5-di- 
amino-, and its 5-acetyl derivative 
and 2-nitro-5-amino-, 5-acety! deriva- 
tive (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), A., i, 621. 

2-bromo-5-amino-, acetyl derivative 

(AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), A., i, 366. 

o-Carboxybenzylidene-2-selenonaphthen- 

3-one (Lesser and Weiss), A., i, 

1186. ; 

oO 


Carboxydiarylhydrols, preparation 


(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 366. 


| 
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9-Carboxyfiuorene-9-acetic acid and its 
ethyl ester and anhydride (WIsLIcENUs 
and MockeEr), A., i, 1188. 

9-Carboxyfluorene-9-propionic acid and 
its ethyl ester and anhydride (Wis. 
LICENUS and MockEr), A., i, 1188. 

Carboxyl groups, apparatus for estima- 
tion of, in organic acids (HUNTER 
and EpwArpgss), A., ii, 535. 

Carboxylase (HARDEN), A., i, 568; 

(NEuBERG and ROSENTHAL), A., i, 
782. 
distribution of, in plants (ZALEsK1), 
A., i, 1140. 
of higher plants (ZALESKI and Marx), 
A., i, 148. 
in plants, function of (ZALESKI anid 
Marx), A., i, 325. 
stability of (NEUBERG), A., i, 1401. 
4-0-Carboxylbenzoy!-1-phenyl]-1:2:3-tri- 
azole and its anhydride (WoLFF and 
HERCHER), A., i, 1107. 
2-Carboxy-l-naphthoxyacetic acid and 
3-Carboxy-2-naphthoxyacetic acid 
(MEYER and Duczmaz), A., i, 1345. 
o-Carboxyphenylglycine, p-nitroso-, 
ethyl ester (RIEDEL), A., i, 469. 
4-Carboxy-m-tolyloxyacetic acid 
(MEYER and Dvuczmat), A., i, 1345. 
3-Carboxy-o- and -p-tolyloxyacetic acids 
(MryErR and Dvuczmat), A., i, 1345. 

Carboylmandelic acid, amino-, y-acetyl 
derivative (E. and H. O. L. FiscueEnr), 
A., i, 1195. 

Carcinoma. See Cancer. 

Cardioid ultramicroscope, reactions in 
the (Bitz), A., ii, 653. 

Cardio-renal disease, respiration and 
metabolism in (LEwis, RyYFFEL, 
Wotr, Cotron, Evans, and Bar- 
CROFT), A:, i, 1022. 

Cardol and apoCardol (SpPrecEL and 
CorELL), A., i, 885. 

Carminazarinquinone and its derivatives 
(DimrotH, WEURINGH, and Hotcs), 
A., i, 978. 

Carminic acid (Dimrorn), A., i, 977, 
1081. 

Carnallite, physical properties of, and 
of its mixtures (ARNDT and Kunze), 
A., ii, 48. 

Carnosine and its nitrate, purification of 

(GuLEwITscH), A., i, 1100. 
estimation of, in mammalian muscle 
(MAUTHNER), A., i, 933. 

Carnosinedipicrolonic acid, sodium salt 
(MAUTHNER), A., i, 934. 

Carnotite containing calcium in place 
of potassium (HILLEBRAND), A., ii, 


Carotine, absorption spectrum of (DHERE 
and Rynck}), A., ii, 896. 
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Carotinoids, presence of, in plants (VAN 
WISssELINGR), A., i, 234. 
Carpiline and its salts and derivatives 
(L&GER and Rocauss), A., i, 83. 
nature of bases obtained by heating 
(LécER and RocguEs), A., i, 749. 
Carpilinic acid, potassium salt (LficEr 
and RoceuEs), A., i, 84. 
Cartilage, fluorine in (GAUTIER and 
CLAUSMANN), A., i, 789. 
B-Carvacroxycinnamic acid and _ its 
ethyl ester (RUHEMANN), A., i, 891. 
Carvomenthone-aS-hydroxylamineoxime 
and its derivatives (CUSMANO), A., i, 
741. 
Carvomeathone-af-isonitroamineoxime 
and its derivatives (CUSMANO), A., i, 
741. 

Casein (paracasein), preparation of ash- 
free, and of its basic salts, its 
valency and molecular weight (VAN 
SLYKE and Bosworth), A., i, 659, 
660. 

isoelectric point of (MICHAELIS and 
PEcHSTEIN), A., i, 109. 

racemisation of (DAKIN and DUDLEY), 
A., i, 1249. 

estimation of, in milk (KoBER), A., ii, 
1088. 

Caseinogen, preparation of ash-free, and 
of its basic salts, its valency and 
molecular weight (vAN SLYKE and 
BoswortH), A., i, 659, 660. 

hydrolysis of (ForEMAN), A., i, 1249. 
action of rennin on (BosworTH), A., i, 
1116. 

Castor bean, urease in the (FALK), A., i, 

433. 

constituents of the ash of the (HAM- 
Ltn), A., i, 1031. 

action of mangauous sulphate on lipase 
from the (FALK and HAMLIn), A., 
i, 303. 

Catalase, paralysis and activation of 

(vAN LAER), A., i, 783. 

of the liver (MICHAELIS and PEcH- 
STEIN), A., i, 1008. 

in frog’s muscle (HAMMERSTEN), A., 
i, 1019. 

Catalysis (MARSHALL, ACREE, and 
Myers), A., i, 253; (STIEGLITZ), 
A., i, 1822 ; (NIRDLINGER, RoGERs, 
and AcREE), A., ii, 205 ; (AcREB), 
A., ii, 576 ; (MARSHALL, Harrison, 
and Acrek), A., ii, 577 ; (RoBERT- 
sON and ACREE), A., ii, 688; 
(TRAUBR), A., ii, 854. 

and velocity of reaction (MEYER), A., 
ii, 204. 

by cations (HOLMBERG), A., ii, 942. 

homogeneous, theory of (RosANOFF), 
A., ii, 204. 
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Catalysts, simultaneous action of (Ipa- 
TIEV), A., i, 65. 
influence of foreign substances on the 
activity of (PAAL and Kart), A., ii, 
1043. 
lecture experiment to show the speci- 
fic action of (ABEL), A., ii, 691. 
Catalytic action (BérsrxEN), A., i, 43; 
(B6OESEKEN and ScHIMMEL), A., i, 
827. 
activity of acids (DAwson and PowIs), 
T., 2135; P., 308. 
oxidation at high temperatures (Fo- 
KIN), A., ii, 399. 
reactions at high temperatures and 
pressures (IPATIEV), A., i. 10, 
1165. 
influence of neutral salts on (SNETH- 
LAGE), A., ii, 1044. 
reduction (SKITA and MEYER), A., i, 
58, 54; (Sxira), A., i, 63. 
with hydrogen, apparatus for (Vos- 
WINCKEL), A., ii, 498. 
by finely divided metals (MaDINA- 
VEITIA), A., ii, 688. 
studies (ABEL), A., ii, 204, 766 ; 
(ApEt and Baum), A., ii, 399. 

Catechin, hydroxy-, and its hexamethyl 
ether (NIERENSTEIN), A., i, 501. 

Catechincarboxylic acid and its isomer- 
ides and the pentamethyl ether of its 
methyl ester (NIERENSTEIN), A., i, 
501. 

Catechol (pyrocatechol ; 1:2-dihydroaxy 
benzene), oxidation of (KEHRMANN 
and Corpong), A., i, 1396. 

Catechol, ée¢vachloro-, hemiethers (JAcK- 
son and Kettey), A., i, 861. 

Catha edulis, active principles of (StocK- 
MAN), A., i, 84. 

Cathidine (StrockMAN), A., i, 85. 

Cathine and its sulphate (StocKMAN), 
A., i, $4. 

Cathinine sulphate (STocKMAN), A., i, 
85. 


Cathode, aluminium, volatilisation of an 
(Kaye), A., ii, 465. 
use of tantalum as a (OsTERHELD), 
A., ii, 823. 
Cathodes, oxide, cause of the emission 
of electrons by (GrHRTS), A., ii, 1005. 
Cathode rays. See Rays. 
Cathode tubes, effect of temperature on 
luminescence in (FARNAU), A., ii, 746. 
Cations. catalysis by (HoLMBERG), A., 
ii, 942. 
complex, stability of (EPHraAIM), A., 
ii, 1061. 
magnetic, magneton and stere numbers 
of (HEYDWEILER), A., ii, 919. 
Cattle, production of heat in (ARMSBY), 
A., i, 1413. 
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Cattle, effect of position on the metabol- 
ism of (AnmsBYy and Frigs), A., i, 
216. 

Caulophyllosa min and its derivatives 
(Powks saan), 7 ee FS 

Caulophyllosaponin and its deca-acetyl 
derivative (PowER and Satway), 1., 
204; P., 2. 

Caulophyllum thalictroides, constituents 
of the rhizome and roots of (PowER 
and Satway), T., 191; P., 2. 

Caulosapogenin and its derivatives 
(PowEr and Satway), T., 198; P., 2. 


| 
| 
| 
| 
| 


Caulosaponin and its deca-acetyl deriva- | 


tive (PowER and Satway), T., 198; 
ae 
Cell or Cells, electrochemical, cadmium, 
electromotive force of (OHOLM), A., 
ii, 749. 
concentration, electromotive force of, 
containing silver nitrate (BELL 
and Friup), A., ii, 551. 
self-induction in (VAN DEVENTER), 
A,, ii, 14. 


disturbing influence of air in (VAN | 


DEVENTER), A., ii, 550. 


fuel (BauR and EHRENBERG), A., ii, | 


13. 
galvanic, polarisation of (REICHIN- 
STEIN), A., ii, 662, 663. 
electrolytic valve action 
(WinTER), A., ii, 824. 


in 


photo-electric, spontaneous charging 


471 
valve,minimum potential of (ScHULZE), 
A., ii, 663. 

Cell or Cells, physiological, passage 
of dyes into (RUHLAND), A., ii, 
848. 

physiological permeability of (CHo- 
QUARD), A., i, 423. 

stimulation of, by lack of oxygen 
(GASSER and LOEVENHART), A., i, 
543. 

animal, proteins in (WIENER), A., i, 
1271. 

artificial, new kind of (Harvey), 
A., i, 312. 

dead, apparent respiration of, in the 


reduction of pigments {(MEYERHOP), 


A., i, 146. 

living, effect of lipoids on osmosis in 
(VeERNoN), A., i, 802. 

plant. See Plant cells. 


Celluloid, absorption of gases by (LErE- | 


BURE), P., 368. 
Cellulose (PrzstT), A., i, 250. 
crystalline, solubility of, from differ- 
ent sources (ALEXANDROWICZ), A., 
i, 419. 
acetylation of (OsT), A., i, 446. 


of, in the dark (THrrrine), A., ii, | 
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Cellulose, fermentation of, by bacteria 
(PrinesHErIM), A., i, 1281. 
decomposition of, by heat (BER«1vs), 
A., li, 579. 
hydrolysis of (WILLSTATTER and 
ZECHMEISTER), A., i, 955. 
partial hydrolysis of (ZEMPLEN), A., i, 
708. 
hydrolysis and acetolysis of (Osr), 
A., i, 833. 
benzoylation of (Osr and KLEIN), A., 
i, 1043. 
methylation of, and acetyl derivatives 
of the methylation products (DEn- 
HAM and WoopxHovssr), T., 1735 ; 
, GSE. 
nitration of (HAEUSSERMANN), A., i, 
1043 ; (MEISSNER; Ber and DeEt- 
py), A., i, 1805. 
action of ozone on (Dor&E and Cun- 
NINGHAM), T., 677; P., 104; 
(Dorte), T., 1347; P., 222. 
estimation of (CRoss and Bevan), A., 
ii, 161; (Parker), A., i, 594; 
(Rao and Touuens), A., ii, 801. 
benzoates (Briaes), A., i, 594. 
p-chlorobenzoate (HAUSER and Mus- 
CHNER), A., i, 363. 
formates (WorRDEN), A., i, 19. 
nitrate (nitrocellulose), a new (TAs- 
SART), A., i, 18 
preparation of (TpkEsco), A., i, 
447. 
hydrate of (CHANDELON), A., i, 18. 
viscosity of solutions of (BAKER), 
T., 1653; P., 244; (ScHwaRz), 
A., ii, 189. 
investigation of, in the polarisation 
microscope (AMBRONN), A., ii, 


estimation of nitrogen in (K@HLER, 
MARQUEYROL, and JovINet), A., 
ii, 334. 
Cementite, molecular heat of formation 
of (RuFrF and GERSTEN), A., ii, 296. 
decomposition of, by heat (SissNER), 
A., li, 412. 

Cement limestone from Santa Marinella 
(PARRAVANO), A., ii, 136. 

Cemetery, detection and estimation of 
arsenic in the soil of a (ZuccARI), A., 
ii, 151. 

Cepheline, hydrochlorides from (CARR 
aud PyMAN), P., 227. 

Cephalin in the liver (FRANK), A., i, 
674. 

Cerebrone, isolation and purification of 
(LAPworTH), T., 1029; P., 175. 

Cerebronic acid (LEVENE and WEstT), 

A., i, 889. 
and its acetyl derivative (LEVENE 
and West), A., i, 587. 
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Cerebrosides of the brain(THIERFELDER), 
A., i, 747 ; (LEVENE), A., i, 1129. 
Cerebro-spinal fluid, secretion of (Dixon 
and HAuiisuRToN), A., i, 1413. 
in nervous diseases (STANFORD), A., i, 
930. 
detection and estimation of ammonia 
in (THoMAS), A., ii, 527. 
Cerevesin (THOMAS), A., i, 943. 
Cerium chloride, compounds of ammonia 
with (BARRE), A., ii, 409. 
dioxide, use of, as contact substance 
in organic analysis (BEKK), A., ii, 
981. 
reduction of (DAMIENS), A., ii, 864. 
silver sulphate (Pozzt-Escot), A., ii, 
409. 
tungstate, miscibility of, with lead 
tungstate (ZAMBONINI), A., ii, 596. 
Cerous sulphate, dissociation of (W6x- 
LER and GruUNzwEIG), A., ii, 562. 
Cerium, detection of (WIRTH), A., ii, 
712. 
separation of, from tungsten (WuUN- 
DER and ScHaprra), A., ii, 797. 
Cerotic acid, ceryl ester (Dimrorn, 
ScHEURER, and SHERNDAL), A., i, 981. 
Cerous salts. See under Cerium. 


Cervus elaphus, fat of (KLIMONT and 
Meisz), A., i, 1413. 
Ceryl iodide (RYAN and Acar), A., i, 


336. 

Ceryl-d-glucoside and its tetra-acetyl 
derivative (Sauway), T., 1027; P., 
171. 

Cetyl. See Hexadecyl. 

Cetylsulphonic acid. See Hexadecane- 
sulphonic acid. 

Chaleocite. See Copper glance. 

Chalkones (BARGELLINI and FINKEL- 
STEIN), A., i, 59; (BARGELLINI and 
MARTEGIANI), A., i, 90. 

Chalybite, investigation 
BERG), A., ii, 516. 

Charcoal, oxidation of, at moderate 
temperatures (HOFMANN, Scuum- 
PELT, and Ritter), A., ii, 954. 

and barium oxide, absorption of nitro- 
gen by mixtures of (EWAN and 
Napier), A., i, 714. 

animal, adsorption 
chromate and _ dichromate 
(Oryne), A., ii, 761. 

See also Carbon. 

Chaulmoogric acid in the seeds of On- 
coba echinata (GOULDING and AKERS), 
P., 197. 

Cheese, activity of Penicillium roque- 
Sorte in (THoRN and Currig), A., i, 
1139. 

brine-soluble protein from (VAN SLYKE 
and BoswortTH), A., i, 660. 


of (Grin- 


of potassium 
by 
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Chelidonium, lipase from seeds of (Bour- 
NoT), A., i, 920. 
Chemical action, production of light by 
(Vincent and MARLEY), A,, ii, 369. 
calculations, reform of (HANSSEN), A., 
ii, 690. 
compounds, containing labile hydro- 
gen atoms, absorption spectra of 
(BRANNIGAN, MacperH, and 
Stewart), T., 406; P., 58. 
symmetry in the systematics of 
(SCHLEICHER), A., ii, 497. 
constitution, use of the magnetic 
field in determining (PaAscat), 
A., ii, 544. 
and colour Mes: A, 
1320. 
relation between crystalline sym- 
metry and, of organic compounds 
(WaBL), A., i, 693. 
influence of, on interfacial tension 
(Harpy), A., ii, 480. 
and fiuorescence, relation between 
(Stark), A., ii, 2, 456; (v. LiE- 
BIG), A., ii, 742. 
relation between residual affinity 
and (CLARKE), T., 1689; P., 249. 
relation between magnetic double 
refraction and (CoTron and Mov- 
TON), A., ii, 288. 
and rotatory power (PICKARD and 
Kenyon), T., 1923; P., 266. 
influence of, on the rotation of 
optically active substances (RUPE 
and WOLFSLEBEN), A., i, 264 ; 
(Rupr), A., i, 266; (Rupe and 
LENZINGER), A., i, 884. 
and absorption spectra (MELDOLA 
and Hewitt), T., 876; P., 160. 
of alkaloids (Dossiz and Fox), 
T., 1193; P., 180. 
of benzene derivatives 
ASCHKO), A., ii, 367. 
influence of, on the thermal pro- 
perties of binary mixtures (VAN- 
STONE), T., 1826; P., 262; 
(PascaL and Normanp), A., i, 
304; ii, 292, 1031. 
and viscosity (DUNSTAN and THOLE), 
T., 127; (Dunstan, HILDITCH, 
and THOLE), T., 133; (DUNSTAN, 
THOLE, and BENson), P., 378. 
in relation to bactericidal action 
(BRownineG and GiuMovR), A., i, 
1138. 
lability and absorption of ultra-violet 
light (HENRI), A., ii, 690. 
polarity and anoxybiosis (DRzEWINA 
and Boun), A., i, 557. 
reactions, formation of molecular com- 
pounds in the primary stages of 
(ENGLER), A., ii, 767. 


(KEHRMANN), 


(VALI: 
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Chemical reactions induced by sunlight 
GANASSINI), A., i, 449. 
and radius of curvature (REBOUL), 
A., ii, 489. 
ionisation in (TANATAR and BurkK- 
SER), A., ii, 273. 
kinetics of (ORLOV), A., ii, 127, 128, 
681, 682, 683, 938. 
velocity of. See Velocity. 
reversible bimolecular (Herz and 
Kuntze), A., ii, 33. 
reactivity and absorption spectra 
(BAty and Rice), T., 91, 2085 ; P., 
216. 
substances, free energy of (LEwIs), A., 
ii, 112. 

Chemistry, analytical. See Analytical 
chemistry. 

Chenopodium, constituents of the oil of 
(NELson), A., i, 189. 

Cherry, extraction and investigation of 
colouring-matter from the (Mason1), 
A., i, 574. 

Chick, digestion in the (SHAw), A., i, 

545. 


embryonic, nutrition of the (By- 
WATERS), A., i, 311; (BYWATERS 
and Rové), A., i, 926. 
Chicory. See Cichoriwm intybus. 
Chillagite (ULLMANN), A., ii, 867. 


China oil, constitution of (FokrIN), A., i, | 


442. 
Chitin, constitution of (Korake and 
Serra), A., i, 1212. 
detection of, in bacteria (VIEHOVER), 
A., i, 142. 
Chloral, polymerisation of (BOESEKEN 
and ScHIMMEL), A., i, 827. 
viscosity of mixtures of, with water 
and with ethyl alcohol (KuRNAKOV 
and ErrEemov), A., ii, 388. 
action of aluminium chloride on 
(BOESEKEN and ScHIMMEL), A., i, 
828. 
See also Metachloral. 


Chloral hydrate, condensation of carbam- 


ide and (Coppin and TirHERLEY), 
P., 352. 


molten, action of hydrazine and its | 


derivatives on (KNOpPFER), A., i, 703. 


reduction of, by yeast (LINTNER and | 


Livers), A., i, 1423. 
influence of, on 
(JacoBsEN), A., i, 938. 


Chloralhydrazine and its benzylidene 
derivative (STOLL&£ and HELWERTH), | 


A., i, 1051. 
a- and 8-Chloraloses, reduction products 
of (HANRIOT and Kine), A., i, 593. 
Chloraloxime, action of, with water and 


alkalis (PaALAzzo and Eerpr), A., i, | 


249. 


hyperglycemia | 
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Chlorates and Chlorides. See under 
Chlorine. 
Chlorine, atomic weight of (JAQquERop 
| and TourpalAN), A., ii, 401, 772; 
(Guyz), A., ii, 770; (WourtTzzEL), 
Bxg Thy 74 Rc 
weight of a normal litre of (JAQUEROD 
and TourpPAIAN), A., ii, 401, 772. 
amount of, in the rice plant 
(THompson), A., i, 1430. 
valency of (MATHEWS), A., ii, 495. 
crystalline properties of (WAHL), A., 
ii, 580. 
interaction of hydrogen and (CHAPMAN 
and UNDERHILL), T., 496; P., 75. 
photochemical kinetics of the combi- 
nation of hydrogen and (BopEn- 
STEIN and Dux), A., ii, 1039. 
Hydrochloric acid (hydrogen chloride) 
(Carposo and GERMANN), A., ii, 
111. 
electrical conductivity and ionisation 
of solutions of (MULLER), A., ii, 
11 


influence of water on the partial 
pressures of, above its alcoholic 
solutions (JonEs, LAPWoORTH, and 
LINGForD), T., 252; P., 5. 

gaseous, equilibrium of the action 
of, on zine sulphate (MATIGNoN), 
A., ii, 395. 

presence of selenium in (MOLEs and 
PiINA DE Rusts), A., ii, 209. 

formation of, in the stomach (LOpPEz- 
SuArgz), A., i, 128. 

Chlorides, reduction of, by sodium 
(Hunter), A., ii, 701. 

estimation of, in water (LOMBARD), 
A., ii, 1068. 

Chlorates, transformation of hypo- 
chlorites into (CLARENS), A., ii, 
772. 

detection of, colorimetrically (Pi£- 
RAERTS), A., ii, 238; (Pozzi- 
Escort), A., ii, 616. 
estimation of (ATack), A., ii, 156. 
Hypochlorous acid, action of, on terti- 
ary amines (MEISENHEIMER), A., i, 
447. 

Hypochlorites, transformation of, into 

chlorates (CLARENS), A., ii, 772. 

bleaching action of (Hieerns), P., 
302. 

colour reactions .of, with methy]l- 
and ethyl-anilines (LeEecnH), A., 
ii, 891. 

electrochemical apparatus for detec- 
tion of (RIpEAL and Evans), 
A., ii, 872. 

assay of (DUCELLIEZ), A., ii, 615. 

Perchloric acid, preparation of 
(MATHERS), A., ii, 401. 
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Chlorine, detection of (DENIGzs and 
CHELLE), A., ii, 72. 
electrochemical apparatus for detection 
of (RIDEAL and Evans), A., ii, 872. 
estimation of, in blood (SNAPPER), A 
i, 786; (Rocke and Frirtscu), A., 
ii, 872; (Bane), A., ii, 974. 
estimation of, in blood and urine 
(Larsson ; v. BocpAnpy), A., ii, 
426. 
estimation of, in water (TILLMANS and 
HEvBLEIN), A., ii, 786. 
Chlorine number, a new constant for 
fats (ZLATAROV), A., ii, 1083. 
Chloritoid, identity of ottrelite with, and 
composition of minerals of the same 
group (MANASssE), A., ii, 234. 
Chloroamminedimethylglyoximecobalt, 
crystals of (ARTEME&EV and Mura- 
SCHEV), A., i, 1161. 

Chloroform and benzene, latent heats of, 
and of their mixtures (FLETCHER 
and Tyrer), T., 517. 

and ethyl ether, vapour pressures 
of mixtures of (DOLEZALEK and 
Scnuze), A., ii, 108, 482. 
heat development on mixing ether and 
(Mg. and H. MARCELET), A., i, 440. 
effect of, on the respiratory exchanges 
of leaves (THopAY), A., i, 1425. 
Chlorocolumbium. See under Coluinbium. 
Chlorogenic acid in rae (GorTER), A 
i, 148. 
chlorohydrin benzylidene ether (GER- 
HARDT), A., i, 47. 
Chlorohydrins, alkaline decomposition of 
(SmirH), A., ii, 35. 
Chloro-ketones, characterisation of 
(BLAISE), A., i, 705. 

Chlorophyll (MARCHLEWSK1), A., i, 287 ; 
(WILLSTATTER and Fors&n), A., i, 
499 ; (WILLSTATTER, FISCHER, and 
Forsk&n), A., i, 1214; (WILL- 
STATTER and FiscHER), A., i, 1218. 

colloidal, in living plants (IVANOVSK1), 
A., i, 326. 

isoChlorophyll-a, potassium salt (WILL- 
STATTER, FiscHER, and Forsky), A., 
i, 1216. 

Chlorosis in green plants (Mazk, Rvor, 
and LEMOIGNE), A., i, 1429 

Chlorosulphinic acid, d-amyl ester 
(McKENzIE and Coven), T., 698. 

a-Cholestanol, constitution of (WINDAUS 
and Ursrie), A., i, 969. 

Cholesterol (WINDAUs and Ursrie), A., 

i, 969. 

origin and destiny of, in the animal 
organism (ELLIS and GARDNER), A., 
i, 222. 

oxidation of (WiNnDAus and REsAv), 
A., i, 615 
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Cholesterol, oxidation of, in the animal 
organism (LirscHtTz), A., i, 932 
liquid crystalline compounds of (Gav: 
BERT), A., i, 264. 
influence of, on hemolysis (JAHNSON- 
Bioum), A., i, 793. 
mixtures of cyclamen and, hemolytic 
action of (RIESENFELD and Lum- 
MERZHEIM), A., i, 1260. 
and non-volatile fatty acids, amounts 
of, in animal organs (MAYER and 
ScHAEFFER), A., i, 424. 
importance of, and its estimation 
(WackKER and Horck), A., i, 554. 
estimation of (LirscHitTz), A., ii, 
886. 
and its esters, estimation of, in blood 
(KaupeErs), A, i, 1258. 
estimation of, in the brain (FRANKEL, 
KIRSCHBAUM, and LINNERT), A 
128. 
estimation of the oxidation products 
of (LircuiTz), A., ii, 350. 
Cholesterol-d-glucoside and its tetra- 
acetyl derivative (SaALWay), T., 1026 ; 
P.,.17h 
Cholesteryl chloride and nitrobenzoate, 
refractive indices of (KREIDE), A., ii, 
993. 
Cholestyl bromide 
Ursrie), A., i, 969. 
Cholic acid (cholalic acid) (SCHENCK), 
A., i, 1042. 
determination of the constitution of, 
by bromination (JANSEN), A., i, 9. 
absorption of, in theintestine (JANSEN), 
A.,.3, 126. 
strontium salt (Knotu & Co.), A., i, 
341. 
detection of (VILLE), A., ii, 889. 
Choline and allied bases in the saliva of 
the horse (HoupAs), A., i, 551. 
Chondroitin-sulphuric acid, constitution 
of (LEVENE and La ForGs), A., i, 
917, 1006. 
Chromic acid. See under Chromium. 
Chromite (chrome ironore), from Northern 
Caucasus (BESBORODKO), A., ii, 64. 
from the Ural dunites (DuPpaRc and 
PINA DE Rvsiks), A., ii, 867. 
analysis of (BouRION and DESHAYES), 


- i, 


(WINDAUS) and 


A., ii, 882. 
Chromitite (JovirscHitscu), A., ii, 
420. 


Chromium, influence of, on nickel steels 
(GuILLET), A., ii, 603. 

Chromium alloys with cobalt and tung- 
sten or molybdenum (Haynes), A., ii, 
328. 

Chromium hydrates, magnetic popes 
of (FEYTIS ; Wvrovsorr), A — o 
381. 
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Chromium hydroxide, solubility of, in am- 
monia (JovirscHiTscH), A., ii, 223. 
nitrate, action of acetic auhydride on 
(WEINLAND and REIHLEN), A., i, 
1150. 
sesquioxide (chromic oxide), estima- 
tion of free and werd iodo- 
metrically (GR6GER), A., ii, 626. 


| 
| 
| 


Chromic acid, electrolytic ‘production 


of, from chromium sulphate (As- 
KENASY and Rfvat), A., ii, 472. 
neutralisation of (Dusrisay), A., 
ii, 712. 
Chromium sulphates, violet (SfNKCHAL), 
A., ii, 328. 
Chromous salts, autoxidation of (Pic- 
CARD), A., ii, 779. 
dihydrazine haloids (TrausEe 
PassaRGE), A., ii, 604. 
hydrazine sulphate (TrauBE 
PassARGE), A., ii, 604. 
Chromium organic compounds :— 
Chromiformates (WEINLAND 
REIHLEN), A., i, 1300. 


and 


and 


and 


Chromium, detection of (TeRN1), A., i 
881. 

estimation of (JAKkUBOWSK1), A., i 
156. 


estimation of, gravimetrically, by 
means ¢° hydrazine (Hants and 
LuKAs), A., ii, 731. 

estimation of, volumetrically, in pre- 
sence of iron (KURTENACKER), A., 
ii, 731. 

estimation of, in rocks (Dirrricn), 
A., ii, 344. 

estimation of, in steel (DEMOREsT), 
A., ii, 439 

estimation of, colorimetrically, in steel 
(GaRRATT), A., ii, 532. 

estimation of, gravimetrically, in steel 
(ZINBERG), A., ii, 796. 

iron, and vanadium, estimation of, 
volumetrically (Arack), A., ii, 345. 

quantitative separation of aluminium 
and (Bourton and DresHAyeEs), A., 
ii, 882. 

quantitative separation of . and 
(Bourton and Desnayss), A., ii, 
626, 

separation of manganese and (CorNE- 
Lius ; DEDERICHS), A., ii, 627. 

Chromogens, respiratory, of plants, ab- 

sorption of Yate by (PALLADIN and 

Toustasa), A., i, 430. 

Chromous salts. See under Chromium. 
Chrysarobin, 
of (TuTIN and CLEeweEr), P., 285. 
Chrysocolla, composition of (Foore and 

Bravery), A., ii, 867. 
from the Belgian Congo (BUTTGEN- 
BACH), A., li, 784. 


| Cinchona alkaloids, 


commercial, constituents | 
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Chymosin. See Rennin. 

Cichorium intybus (chicory), inulin me- 
tabolism of (GRaFE and Vouk), A., 
i, 148, 1288. 


| Cilianic acid, constitution of (ScuENck), 


A., i, 1042. 

Cimolite, behaviour of, on ignition with 
cobalt solution (STREMME), A., ii, 
519. 


| Cincholeuponie acid, ethyl ester (Kavr- 


MANN, ZELLER, and Huser), A. 
764. 

isoCinchomeronic acid aud its — 
tives (Meyer and SrarreEn), A., 
530. 

isoCinchomeronodiazoimide (MEYER an 
STAFFEN), A., i, 531. 

isoCinchomeronodibenzylidenehydrazide 
(MEYER and StraFFEn), A., i, 531. 

isoCinchomeronod?-o-chlorobenzylidene- 
hydrazide (Meyer and STAFFEN), A., 
i, 531. 

isoCinchomeronohydrazide (MEYER and 
STAFFEN), A., i, 530. 

isoCinchomeronodi-4-hydroxy-3-meth- 
oxybenzylidenehydrazide (MEYER and 
STAFFEN), A., i, 531. 

formation of, by 

reduction of quinaketones (Kavr- 
MANN and Huser), A., i, 1222. 
hydrogenised, preparation of esters 
of (VEREINIGTE CHININFABRIKEN 
ZIMMER & Coe), A., i, 85. 
synthetic bases related to the (Kaur- 
MANN), A., i, 763. 

Cinchona bark, estimation of ‘‘ crude 
fibre” and ‘‘cellulose” from (Mar- 
THES and Konic), A., ii, 736. 

Cinchona Ledgeriana, extraction of quin- 
ine from the seeds of (VAN LEERSUM), 
A., i, 1142. 

Cinchonine, rate of change of, into cin- 
chotoxine (BIDDLE and ROSENSTEIN), 
A., ii, 492. 

Cinchotoxine, rate of change of cincho- 

nine into (BIDDLE and ROSENSTEIN, 
A., ii, 492. 

phenylhy ydrazone, picrate (KAUFMANN, 
Huser, and STETTBACHER), A, i, 
763. 

Cineole (cucalyptol), estimation of, in 
essential oils (DoDGE), A., ii, 441. 
Cinnamaldehyde, conversion of, into 
phenyl vinyl ketone (StRavs and 

Brerkow), A., i, 1317. 
— of (Graziani and Bo- 
vinI), A., i, 1061. 


1, 


1, 


Cinnamaldehyde- o-, -m-, and <n 


phenylhydrazones (GRaAzIANI), A., 1, 
761. 


Cinnamaldehyde-p-ditolylhydrazone 
(GRAZIANI and Bovinr), A., i, 984. 


Cinnamaldehydephenylhydrazone, com- 
pound of styphnic acid and (AGosriI- 
NELLI). A., 1, 459. 

Cinnamehloroamide and o-, m-, and p- 
nitro- (WEERMAN), A., i, 1195. 

Cinnamic acid, ammonium salt (Mc- 

Master), A., i, 444. 

and bromo-, dibromo-, and o-chloro-, 
borneyl esters of (FARBENFABRIKEN 
vorm. F. Bayer & Co.) A, i, 
63. 

detection of, microchemically (Tun- 
MANN), A., ii, 351. 

Cinnamic acid, o-iodo-, methyl ester, 
rw and diamide (Werrzensécx), 
, i, 259. 

dithio. and its xanthate, thiocyano-, 
and o-thiol- (CHMELEWSKI and 
FRIEDLANDER), A., i, 860. 

Cinnamic acids, configuration of 1 

stereoisomeric (LIEBERMANN), A., i, 
265. 

halogen-substituted, and their deriva- 
tives, behaviour of, in ultra-violet 
light (SroRRMER and HEYMANN), 
A., i, 618. 

iodo-, investigation of (JAMEs), T., 
1368; P., 173 

Cinnamoylacetone (LAMPE and MILo- 
BENDZKI), A., i, 876. 

Cinnamoylearvoxime (Rupr and WoLFs- 
LEBEN), A., i, 265. 

4-Cinnamoy]-1-phenyl-A'-cyc/opentene- 
3:5-dione-4-carboxylic acid, ethyl 
ester (LAMPE and MILOBENDZK}), A., i, 
877. 

3-Cinnamoyl-1:2:4-triphenylpyrrole, 5- 
chloro- (ALMSTROM), A., i, 1241. 

2-Cinnamoyl-1:3:5-triphenylpyrrole, 4- 
chloro- (WIDMAN and ALMSTROM), 
A., i, 1221. 

Canasgtacstonsstio acid, menthy] ester 
(Rupe and LENZINGER), A., i, 267. 

Cinnamylideneacetic acid (styrylacrylic 
acid), bimolecular, and its derivatives 
(RimBER), A., i. 274. 

Cinnamylideneacetic acid, a-cyano-, 
esters of, and the action of 7 on 
them (REIMER and KELLER), A., i, 
1060. 


alloCinnamylideneacetic acid, methyl | 
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ester (StopBE and BARBASCHINOY), | 


A., i, 178. 


Cinnamylideneacetic acids, action of | 


light on (SroBBE and BARBASCHINOVY), 
A., i, 177. 

Cinnamylideneacetonitrile, action of 
light on (SrosBE and BARBASCHINOV), 
A,, i, 177. 

Cinnamylideneaniline, compound of 
styphnic acid and (AGOSTINELL!), A 

i, 459 


ii, 1325 


Cinnamylideneazine, compound of — 
nie acid and (AGOSTINELLI), A., i, 
459. 

Cinnamylidenediacetyl and its mon- 
oxime (DiELs and SHARKOFF), A., i, 
876. 

Cinnamylidenehomopiperonylamine 
(DecKER and BrcKEr), A., i, 291. 

2-Cinnamylidenehydrazinohydrindene, 
dl-1-hydroxy- (PfAcock), T., 674. 

Cinnamylidenemalonic acid, di- and 
tetra-bromides (StopBE and Bar- 
BASCHINOV), A., i, 178. 

Cinnamylidene-a-oximinopropionic acid 
(C1usa and BeRNarpiIs), A., i, 860. 

Cinnamylidenepyruvic acid, oxime and 
hydroxylamineoxime of, aud deriva- 
tives of the latter (CrusA and BrEr- 
NARDIS), A., i, 859. 

Cinnamylidene-p-toluidine and its salts 
(TINKLER), T., 894; P., 114. 

8-Cinnamyl ~—— (BourQUELOT and 
BRIDEL), A., i, 498. 

a methyl ether (RIEDEL), A., i, 

1224 
iodohy drin derivatives of (BEAUFOUR), 
A., i, 466, 467. 

Citraconic acid, ammonium salt (KEISER 
and McMaster), A., i, 248. 

Citric acid, attempts to produce, by 

fungi (WEHMER), A., i, 1424. 

production of, from glycerol by fungi 
(WEHMER), A., i, 229. 

neutralisation and dissociation of (EN- 
KLAAR), A., ii, 29. 

action of Bacillus cloace on (THOMP- 
son), A., i, 228. 

and its calcium salts, action of, on 
the curdling of milk (Katz), A., i, 
212. 

ammonium salt, preparation of neutral 
rere of (BELL and CoweEL1), 
~ » 162; (PATTEN and Mart), 

ii, 790. 
cup salt (PickERING), T., 
191. 

ferric salt (PICKERING), T., 

detection of, in wines (FRESENIUS and 
Grtnuvt), A., ii, 255; (DENIGéSs), 
A., ii, 1082. 

estimation of, in presence of other 
acids (Gow1NG-Scopss), A., ii, 162. 

estimation of, in presence of malic 
and tartaric acids (MATHIEU and 
Ferre), A., ii, 990. 

Citronella oil, estimation of geraniol and 
citronellal in (SCHIMMEL & Co.), A 
i, 744. 

Citronellaldehyde (citronellal), estimation 
of, in citronella oil (ScHIMMEL & Co.), 
A., i, 744. 


1354 ; 
1362; P., 
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Citronellol d-glucoside and its acetyl 
derivative (HAMALAINEN), A., i, 497. 


Citrophosphate solutions, production of 
(PRATOLONGO), A., ii, 467. 


electrical conductivity of (PRaTo- 
LONGO), A., ii, 282. 
Citrophosphates (QUARTAROLI), A., ii, 
588 


Claisen condensation, catalytic action 
of esters in the (JoHNSON and HILL), 
A., i, 977. 

Clays, adsorption by (RoHLAND), A., ii 

27, 302, 762. 
action of hydroxy] ions on (ROHLAND), 
A., ii, 412, 955, 964. 


liquefaction of, by alkalis (NEUBERT), | 


A., ii, 510. 
baking of (BRAESCo), A., ii, 777. 
thermal analysis of (RUBy-WALLACH), 
A., ii, 710, 
estimation of organic matter in (EHREN- 
BERG, DIEBEL, and VERKENSTEDT), 
A., ii, 725. 
Clupanodenic acid (Grey), A., i, 552. 
Cluytinic acid, methyl ester (PuwEr, 
TurTin, and Rocerson), T., 1284. 
Coagulation (ScHRYVER), A., ii, 850. 
by electrolytes, relation between 
adsorption and 
FREUNDLICH), A., ii, 486 ; (FREUND- 
LICH and IsHizAKA), A., ii, 1032. 
Coal, Alabama, radium content 
(LLoypD and CUNNINGHAM), A., ii, 
746. 


composition of (JonES and WHEELER), | 


P., 376 

volatile constituents of 
WHEELER, and PLatt), 
P., 250; (WHEELER), T., 1715; P., 
250. 

formation of, from cellulose by heat 
(BrErctvus), A., ii, 579. 

fractional distillation of (VicNon), A., 
i, 153. 

vacuum distillation of (BurGEss and 
oo, P., 376; 
Bouvier), A., i, 1315. 

Coal gas, explosion of air and er 

and CAMPBELL; SELLARS), A., ii, 
831. 

estimation of benzene in (McCarruy), 
A., ii, 158. 

estimation of naphthalene in (ScHLUM- 
BERGER), A., ii, 441. 


(CLARK, 


Coal-tar, origin of the cyclic bases of | 


(MAILLARD), A., i, 1379. 
Cobalt, magnetic resolution of the 
spectrum of (GrAFTDYK), A., ii, 1. 
magnetic susceptibility of (HoNnpDA 
and TaxKaal), A., ii, 381. 
origin of the colour produced by solu- 
tions of (BURGSTALLER), A., ii, 58. 


(IsHIzAKA and | 


of | 


T., 1704; | 


(PicrEeT and | 


SUBJECTS. 


Cobalt alloys with boron, magnetic 
ae of (BINET pU JAsson- 
NEIX), A., li, 667. 

with chromium and ——— or 
molybdenum Yate a a + li, 328, 

with manganese (H1zGB), A., ii, 1059, 

with molybdenum (RAypT and Tam. 
MANN), A., ii, 1062. 

with nickel, hardness of (RuER and 
KANEKO), A., ii, 778. 

Cobalt-bases (cobaltammines), thermal 

dissociation of (BILTz), A., ii, 968. 
salts of (WERNER and McCuTcHEon), 
A., i, 19; (WERNER and SH1BaTa), 
A., i, 21; (WERNER and TscHERn- 
Ov), A., i, 22. 
relation between absorption spectra 
and ae of (LuTHER and 
NIKOLOPULOS), A., ii, 263. 
— salts, complex, spectro- ra | 
f (SuHrpaTA and URBAIN), A.,, ii, 
999. 
absorption spectra of, in acetone and 
alcohol (HousToUN and Gray), A., 
ii, 649. 
absorption of light by (Brown), A., 
ii, 454. 
action of potassium hydrogen carbonate 
on (NANTY), A., ii, 196. 

Cobalt chloride, equilibrium in the sys- 
tem: pyridine and (PEARCE and 
Moors), A., i, 1380. 

ammonium and potassium molybdates 
(ELIASCHEVITSCH), A., ii, 969. 

nitrate, extinction curves in absorption 
spectra of solutions of (MERTON), T., 
249; P., 4. 

oxides, equilibrium of (BURGSTALLER), 
A, i, G2. 


| Cobaltous sulphate, compounds of, with 


lithium, potassium, and sodium sul- 

phates (CALCAGNI and Marotta), A., 

li, 1060. 

Cobalt organic compounds, oxidation of 
(ConIN and S&NECHAL), A., ii, 
310. 

Cobaltous thiocyanate, orga and 
properties of (WERNICKE), A., i, 
451. 

Cobalt, estimation of, in steel (K6n1IG), 

A., ii, 985. 


| Cobalt atom, the asymmetric (WERNER 


and McCutTcHEon), A., i, 19; 
(WERNER and SuHrpaTA), A., i, 21; 
(WERNER and TscHERNOY), A., i, 22. 

Coca, Java(Lrythroxylon novogranatense), 
alkaloids of (pE Jona), A., i, 384. 

Cocaine, absorption spectrum "and con- 

stitution of (DoBBre and Fox), T 
1193; P., 180. 

ultra-violet absorption spectrum of 
(GoMPEL and HeENk)), A., ii, 542. 
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Seeeten excretion of (RIFATWACHDANI), 
A., i, 1135, 
distinction between, and its substitutes 
(SCHERBATSCHEYV), A -» li, 82. 

Coccin, mono- and tri-bromo-, and their 
derivatives (DIMROTH and ScHEURER), 
A., i, 981. 

Coccinin and its tetra-acetyl derivative 
(Dimroth and KeErKovivs), A., i, 
978. 

Coccinone and its derivatives (DIMROTH 
and KERKovIvs), A., i, 979. 

Cochineal, use of, in dyeing cotton 
(DimroTH), A., i, 1081. 

Cocoanut oil, alcoholysis and composition 
of (Etspon), A., i, 159. 

Codeine, thebaine, and narcotine, poly- 
morphism of (GAuBERT), A., i, 643. 
Codeine, amino-, and its 7 derivative 

and its salts (FERREIN), A., i, 750. 


Coffee, presence of pyridine in et 
TRAND and WEISWEILLER), A., i, 
1031. 

Coffee oil, extraction of (GraAFE), A., i, 
66 


Cohesion of liquids (MATHEWS), A., ii, 
929 
Colchiceine, ¢vibromo- (ZEISEL and Vv. 
SrocKERT), A., i, 1378. 
—r and its derivatives (FUHNER), 
» 1, 793. 
anu colloidal 


character and 


molecular weight of, and bromo-de- | 


rivatives (ZEISEL and v. STOCKERT), 
A., i, 1877. 
Colloids (BARY), A., ii, 120. 

electrical synthesis of (BENEDICKs), 
A., ii, 99, 307. 

experiments on (CowArD), A., ii, 
935. 

classification of (OSTWALD), 
(ZsIGMONDY), A., ii, 762. 

thermodynamic theory of (TOLMAN), 
A., ii, 488. 

stalagmometric studies of solutions of 
(BERCZELLER), A., ii, 760, 761; 
(BERCZELLER and CsAk1), A., ii, 
760. 

influence of hydrogen ion concentia- 


A., ii, 32 ; 


tion on mixtures of (MICHAELIS | 


and Davipsogn), A., ii, 847. 


influence of, on the solubility of gases | 
in water (FinDLAY and WILLIAMS), | 


T., 636; P., 115. 
‘* related ” absorption 
(MEcKLENBURS), A., ii, 676. 


influence of, on the electrode: products 


of the electrolysis of metallic salts | 


(Maro), A., ii, 551. 


changes in the physical conditions of | 


(Pautt and Fauck), A., i, 108; 
(ManABE and Martvta), A., i, 914. 


curves of | 
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Colloids, osmotic pressure of (BILTZ and 
TruTHE), A., i, 832; (BiILTz), A., 
ii, 678; (Moore and Roar), A., ii, 
846. 

viscosity of (OsTWALD), A., ii, 558. 

viscosity of two-phase systems of 
(HaTscHEK), A., ii, 559. 

precipitation of (Spiro), A., i, 1115 ; 
ii, 934. 

precipitation of, with aluminium _— 
oxide (MARSHALL and WELKER), A 
ii, 568. 

precipitation and the chemistry of 
(OstTWALD), A., ii, 195. 

influence of, on the action of enzymes 
(JAHNSON-BLOHM), A., i, 114. 

nature of solutions of, like proteins 
(MIcHAELIs), A., ii, 31. 

protective (GUTBIER and WEINGART- 
NER), A., ii, 1034. 

influence of, on alcoholic fermentation 
(S6GHNGEN), A., i, 1025. 

estimation of, in effluents (ROHLAND), 
A., ii, 356. 

estimation of, in effluents containing 
sugar (ROHLAND and MEyYSsAHN), 
A., ii, 452. 

estimation of, in soils (GEDROIZ), A., 
i, 578 ; (GORSKI, VAN DER LEEDEN, 
and SCHNEIDER), A., ii, 433. 

Colloidal particles, size of (DUMANSKI, 
ZABOTINSKI, and EvskEv), A., ii, 
194; (HENRI), A., ii, 567; (Du- 
MANSK]), A., ii, 934. 

adsorption envelopes on (HATSCHEK), 
A., ii, 122. 


| Colloidal processes, variations of volume 


during certain (BorTazzi and D’AGcos- 
TINO), A., ii, 1035. 

Colloidal solutions (PATERNO and MeEpI- 
GRECEANV), A., i, 409; (PIERONI 
and ToNnNIOLI), A., ii, 393; (Pa- 
TERNO and SALIMEI), A., ii, 849. 

formation and stability of (v. WEI- 
MARN), A., ii, 31. 
— properties of (FRANK), A,, ii, 
307. 


and the phase rule (BUCHNER), A., ii, 


validity 3 the gas laws for (WEST- 
GREN), A., ii, 485. 

application of the idea of i a’ 
sure to (MAzzuccHELLI), A., ii, 
1029. 

viscosity of 
835. 

reversible coagulation of (Opf&N and 
Outon), A., ii, 194. 

precipitation and _ stratification of 
(DREAPER), A., ii, 685. 

mutual precipitation of (v. GALECKI 
and Kasrorsk), A., ii, 847. 


(HATSCHEK), A., ii, 
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Colloidal solutions of metals, electrical 
method of preparing (Morris-AIkEY 
and Lone), A., ii, 1033. 
of radioactive substances (PANETR), 
A., ii, 747. 
separation of (ZsIcMONDY; OsTWALD), 
A., ii, 847. 

Colloidal substances, velocity of extrac- 
tion of proteins from (RoBERTSON), A., 
ii, 688. 

Colophonene and its tetrachloro-deriva- 
tives (FRANKFORTER and Poppe), A., 
i, 987. 

Colorimeter, use of, in water analysis 

(AUTENRIETH and Funk), A., ii,335. 

dilution (SranForD), A., ii, 856. 

Colour and chemical constitution (KEHR- 

MANN), A., i, 1320. 

aud optical activity (LoNGOBARD!), 
A., ii, 368. 

deepening of, by auxochrome groups 
ereavs and ZeEIME), A., i, 992. 


of mixtures of nitro-compounds and 
amines (TINKLER), T., 2171; P., 


278. 

development of, by light (BAUDIScH 
and First), A., ii, 38. 

Colouring matter, C.,H,)N,, from toly]- 
enediamine and Michler’s hydrol 
(v. Braun and Kosci£.sk]), A., i, 
773. 

CspH aN, from 2:4:2’:4’-tetra-amino- 
a(¢-diphenylhexane (v. BrauN and 
KoscrEtsk!), A., i, 772. 

CseHgNg, from 2:4:2’:4’-tetra-amino- 
a¢-diphenylhexane and Michler’s 
hydrol (v. Braun and Koscr£.Lsk1), 
A., i, 773. 

Colouring matters, preparation of (PAw- 
LEwsKI), A., i, 398; (Straus and 
ZEIME), A., i, 993. 

formation of, by quinonoid addition 
(Green), T., 925; P., 116. 

relation between constitution and 
depth of colour of (Watson), P., 348. 

absorption spectra of (Masson and 
Faucon), A., ii, 542, 742, 816, 820. 

distribution of, between two solvents 
(REINDERS and LELY), A., ii, 33 ; 
(REINDERS), A., ii, 836. 

staining capacity of (Hésrr 
Nast), A., ii, 486. 

passage of, into cells (RUHLAND), A., 
ii, 848. 

secretion of, by annelids (Kscuiscu- 
KOWSKI), A., i, 556. 

absorption of, by clays (ROHLAND), 
A., ii, 762, 

quantitative treatment of silk with 
(SALVATERRA), A., i, 1219. 

action of nucleic acids on (FEULGEN), 
A., i, 660. 


and 
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Colouring matters, action of, on the 
isolated auricle (CLARK), A., i, 674, 
toxicity of mixtures of poisons and 
(SELLEI), A., i, 566. 
from diarylparafins (v. Braun and 
Koscietsk), A., i, 772. 
from diphenylethylene (LEMOULT), A., 
i, 1385. 
animal, green (PRzIBRAM), A., i, 1081. 
from quercetin (WaTsoN and Sey), 
P., 349. 
containing selenium (A. V. and E. 
WASSERMANN), A., i, 1181. 
triphenylmethane, colour changes of 
(BivpLE), A., ii, 311. 
identification of, by oxidation with 
bromine (MATHEWsON), A., ii, 643. 
distinction between natural and arti- 
ficial, by estimation of their con- 
ductivity (CHLoPIN and Vassi- 
LIEVA), A., ii, 642. 
estimation of (SALVATERRA), A., ii, 
258. 
natural, of flowers, chemistry of 
(KtEGAN), A., i, 689. 
anthocyan, formation of, in plants 
(KeEes_r and Armstrone), A., i, 
325 ; (KEEBLE, ARMSTRONG, and 
JONES), A., i, 803; (Jonzs), A., 
i, 804. 
See also Carotine, Gossypetin, Gos- 
sypitone, Xanthophyll. 
Columbic acid. See under Columbiumn. 
Columbium (niobium) :— 
Columbic acid, estimation of, in minerals 
(MEIMBERG), A., ii, 251. 
Chlorocolumbium hydroxide and its 
salts (HARNED), A., ii, 865. 
Columbium, estimation of, colorimetric- 
ally (MEIMBERG), A., ii, 251. 
separation of tantalum and (Mrim- 
BERG and WINzER), A., ii, 348. 
Combustion of gases, effect of incom- 
Lustible dust on the (Dixon and 
CAMPBELL), A., ii, 684. 
of gaseous mixtures (TAFFANEL and 
Le Ftocn), A., ii, 574, 1039; 
(TAFFANEL), A., ii, 1040. 
apparatus for (MAREK; SmirTH), A., 
ii, 337. 
Combustion tube, electrically heated 
(Marek), A., ii, 337. 
vitrified clay, as a substitute for a 
siliea tube in the estimation of 
carbon in steel (JoHNson), A., ii, 
622. 
Complement, inactivation of (ScHMIDT), 
A., i, 1406. 
Compressibility of liquids (PECZALSK1!), 
A., ii, 1022. 
Condenser, new (ASCHER), A., ii, 690; 
(MonTAGNE), A., ii, 1046, 
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Condenser for use in the Kjeldahl estima- 
tion of nitrogen (PESCHECK), A., ii, 
400. 

L-shaped (LUpEcKE), A., ii, 691. 
Liebig reflux, modification of (FRIESE), 
A., ii, 691. 
reflux (W1LEy), A., ii, 314. 
reflux and distillation (MICHEL), A., 
ii, 206. 
Conductivity water. See under Water. 
Congo-red (BoGOJAVLENSKI ; SCHAPO- 
SCHNIKOV), A., i, 301. 
Co-ordination and residual affinity (Mor- 
GAN and Moss), P., 371. 
Copiapite (ScHARIZER), A., ii, 715. 
identity of ihleite and (MANASsSE), 
A., ii, 783. 

Copper, atomic weight of ((EcHSNER DE 
Contnck and DvucELLIEz), A., ii, 
961. 

prehistoric metallurgy of (OrtN), A., 
ii, 596. 

electrolytic deposition of (SPEAR), A., 
ii, 750 

colloidal, electrolytic preparation of 
(Brices), A., ii, 506 

colloidal, precipitation of, by metal 
plates (PHILIPPSON), A., ii, 32. 

electrolytic refining of (BENNETT and 
Brown), A., ii, 1058. 

variation of resilience in, and its 
alloys (GUILLET and BERNARD), A., 
ii, 710. 

micrographic notes on (BAUCKE), A., 
ii, 507. 

equilibrium in the system: cuprous 
oxide and (SLADE and Farrow), 
A., ii, 19. 

metallic, solubility of, in different 
fractions of crude petroleum 
(IsrraTr and Tgoporgscv), A., i, 
437. 

‘‘blue gelatin” (BANcRoFT and 
Brice@s), A., ii, 219. 

influence of, on corrosion in steel 
(Buck), A., ii, 601. 

action of sulphur dioxide on, at high 
temperatures (StuBBs), T., 1445; 
P., 225. 

action of sulphuric acid on (CUNDALL), 
P., 344. 

replacement of zine by, in the culture 
of Aspergillus niger (LEPIERRE), 
A., i, 800. 

Copper alloys, variation of resilience of, 
with temperature (GUILLET and 
BERNARD), A., ii, 931. 

solubility of sulphur dioxide in 
(SIEVERTS and BERGNER), A., ii, 
321. 
with aluminium (HANEMANN and 
MERICA ; PorTEvVIN), A., ii, 598. 
CIV. 1. 
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Copper alloys with antimony and cad- 
mium (SCHLEICHER), A., ii, 411. 
with antimony, lead, and tin, analysis 

of (DEMOoREsT), A., ii, 982. 
with iron, physical properties of 
(Ross), A., ii, 553. 
with iron and manganese (PARRA- 
VANO), A., ii, 55. 
with iron, manganese, and nickel 
(PARRAVANO), A., ii, 140. 
with manganese and nickel (PARRA- 
VANO), A., ii, 58. 
with mercury, electrical resistance 
measurements with (SCHLEICHER), 
A, Ti, Oe 
with mercury and with silver, anodic 
behaviour of (REICHINSTEIN), A., ii, 
663. 
with nickel and silver (DE CESARIS), 
A., ii, 1061. 
with tin, electrical conductivity of 
(LEpoux), A., ii, 10; (PUSCHIN 
and Baskov), A., ii, 822. 
analysis of (GEMMELL), A., ii, 625. 
with zinc (CARPENTER), A., ii, 135, 
138, 139. 
tensile strength of (LowR), A., ii, 


electrical conductivity of (PUSCHIN 
and RJASHSKI), A., ii, 218. 
Copper salts, absorption of light by 
(Brown), A., ii, 454. 
absorption spectra of, in acetone and 
alcohol (HoustouN and Gray), 
A., ii, 649. 
influence of acid radicles on the colour 
intensity of (GARRETT), A., ii, 85. 
action of acetylene on (LAVILLA 
LLoRENS), A., i, 813. 
ammoniacal, preparation of (BHa- 
purR!), A., ii, 597 
action of, with potassium ferrocyanide 
(Mevricr), A., ii, 986. 
action of, with Ganassini’s reagent for 
blood (GANASSINI), A., ii, 260. 
Copper ammonium chloride, density of 
(CHAUVENET and Ursaly), A., ii, 
479. 
arsenic haloids (HILPERT and HERR- 
MANN), A., ii, 704. 
hydrates, magnetic properties of 
(FrYTIS ; WyROUBOFF), A., ii, 381. 
nitrate, heat of formation of (DE 
FoRCRAND), A., ii, 863. 
equilibrium in the system: ammonia, 
water, and (STASEVITSCH), A., ii, 
936. 
investigation of the action of yellow 
phosphorus on (TAUCHERT), A., 
ii, 211. 
nitrites, complex (KURTENACKER), 
B., H, TIO, 
88 
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Copper sulphate, thermodynamic in- 
vestigations on (SIGGEL), A., ii, 
477. 

electrolysis of solutions of (BENNETT 
and Brown), A., ii, 666. 
precipitation of carbon during elec- 
trolysis of solutions of (Spzar, 
Cuow, and CHESLEY), A., ii, 750. 
photochemical reduction of (BEN- 
NETT), A., ii, 89. 
reduction of, by sodium hypophos- 
hite and by sodium hyposulphite 
Myers and Firru), A., ii, 322. 
action of, on plants (MONTEMAR- 
TINI), A., i, 234. 
analysis of a mixture of sodium 
carbonate and (DE Vrizs), A., ii, 
625. 
estimation of free sulphuric acid in 
solutions of (WocRINz), A., ii, 
788. 
sulphates, basic (FowLzs), A., ii, 219; 
(Pozzi-Escot), A., ii, 863. 
sulphide ores, roasting of (SCHENCK), 
A., ii, 1057. 
ammonium tellurite (OBERHELMAN 
and Brownine), A., ii, 949. 
Cuprie azoimide, basic (WOHLER and 
Krupxo), A., ii, 703. 
chloride, barium, and potassium 
chloride and water, equilibrium 
in the system (SCHREINEMAKERS 
and DE Baar), A., ii, 53. 
iodate, preparation and properties 
of (SPENCER), A., ii, 596. 
oxide, hydrates of (DE ForcrAND), 
A., ii, 863. 
Cuprous azoimide (WO6HLER 
Krupko), A., ii, 703. 
chloride, equilibrium of, with 
ferrous and sodium chlorides 
(KREMANN and Noss), A., ii, 
53. 
equilibrium in the system: mer- 
curic chloride, and water 
(SCHREINEMAKERS and THON- 
vs), A., ii, 54. 
iodide, crystallisation of (MARSH 
and Ruymgs), T., 781 ; P., 62. 
estimation of copper and iodine 
os (Koun and Kern), A., ii, 
6. 
oxide, equilibrium in the system : 
copper and (SLADE and Farrow), 
A., ii, 18. 
sodium ammonium 
(Buapuri), A., ii, 53. 

Copper organic compounds :— 

Cupric salts of organic acids (PICKER- 
ING), T., 1854; P., 191. 

Copper acetylide, preparation of 
(Rupe), A., ii, 692. 


and 


trithionate 
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Copper ferrocyanide, electrical properties 
of a semipermeable membrane of 
(BEUTNER), A., ii, 470. 

ammonium ferrocyanide 
and SARKAR), A., i, 838 

lithium ferrocyanide (BHADURI and 
SARKAR), A., i, 838. 

Copper, detection of traces of (Privz, 
GUILLANDEU, and WITHROW), A., 
ii, 247. 

detection of, with dextrose (SCHENK), 
A., ii, 625. 

detection of, by guaiacum resin (Ar- 
Kins), P., 303. 

electrolytic analysis of (ScHocH and 
Brown), A., ii, 794. 

detection and colorimetric estimation 
of, in potable water (WINKLER), 
A., ii, 246. 

estimation of (Beck), A., ii, 1077. 

estimation of, electrolytically, with 
tantalum electrodes (WEGELIN), A., 
ii, 880. 

estimation of, iodometrically (Pozzz- 
Escort), A., ii, 729. 

estimation of, with sodium hypophos- 
phite (WINDIscH), A., ii, 247, 880; 
(Hanus), A., ii, 879. 

estimation of, volumetrically, with 
methanal-sulphurous acid (MALVE- 
ziN), A., ii, 793. 

estimation of, in alloys (IBBOTSON and 
AITCHISON), A., ii, 341, 

estimation of, in cupriferous pastes 
(MALVEzIN), A., ii, 729. 

estimation of, in cuprous iodide (Koun 
and KLEIN), A., ii, 76. 

electrolytic estimation of, in nitric 
acid solutions (STANSBIE), A., ii, 
982; (GiILcHRIST and CUMMING), 
A., ii, 983. 

estimation of, in ores (DEMORES?), A., 
ii, 341, 342. 

estimation of, in roasted pyrites 
(KoEtscu), A., i, 729. 

spectrophotometric estimation of, in 
preserved vegetables (TASSILLY), 
A., ii, 247. 

estimation of, in distilled water (ABEL), 
A., ii, 728. 

separation of, from molybdenum and 
tungsten (TREADWELL), A., ii, 
342, 

Copper electrode. See Electrode. 

Copper glance (chalcocite), deposition of 
(SPENCER), A., ii, 331. 

Copper voltameter. See Voltameter. 

a- and 8-Coralydines and their salts 
(PictrT and MA.Linowsk1), A., i, 
1224, 

Cork, chemical composition of (ZEmP- 
LEN), A., i, 708. 


(BHADURI 
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Corn, Kafir, estimation of hydrocyanic 
acid in (FRANcIS and CoNNELL), A., 
i, 1284. 

Corn grain and alfalfa grass, comparative 
efficiency of the nitrogen from —— 
Humpurey, and Morrison), A., i, 
151. 

Corn silage, volatile fatty acids of (Dox 
and Nxrpie), A., i, 236 

Cornflowers, pigment of (WILLSTATTER 
and Everest), A., i, 1371. 

Corpus luteum, relation of, to lactation 

(O’DonocuHup), A., i, 675. 
effect of injection of extract of, on 
milch cows (GAVIN), A i 421. 
pigment of the (EScHER), A , i, 312. 

Corpuscles, negative, emission of, by 
salts after ow: - cathode 
rays (VOLMER), A., ii, 

Corresponding states, law of (AMAGAT), 
A., li, 188, 382. 

Cortinellus edodes, decomposition of 
yeast-nucleic acid by (Tsug1), A., i, 
1427. 

Cortinellus shiitake, 
(YOSHIMURA and KAwnajt), 
1031. 

Cotarnonideneacetophenone (Hore and 
Rosinson), T., 372. 

Cotarnonideneresacetophenone, dimethyl 
ether (Hove and Rosinson), T., 
373. 

Cotton-seed meal, toxicity of (WITHERS 

and Ray), A., i, 691. 

organic phosphorus of (ANDERSON), 
A., i, 149. 

separation of phytic acid from (RATH- 
ER), A., i, 818 

Coumaranone derivatives (MERRIMAN), 
T., 1838, 1845 ; P., 257, 258. 

Coumarin, estimation of, in Medilotus 
officinalis and vulgaris (OBERMAYER), 
A., ii, 353. 

Coumarin, thio-. 
one. 

Coumarinic acid, thio- (CHMELEWSKI 
and FRIEDLANDER), A., i, 860. 

3-Coumarino-2’-hydroxystilbene, 4:6-di- 
nitro- (BoRSCHE and FIEDLER), A., i, 
843. 

Coumaronecarboxylic acid, ethyl ester, 
constitution and derivatives of (MER- 
RIMAN), T., 1838 ; P., 257. 

Cover-glass, new support for (BAKER), 
A., ii, 206 

Cows, milch, effect of injection of ex- 
tracts of the pituitary body and 
corpus luteum on (GAvin), A., i, 421. 

Crab, alizarin in shell of the (Korn- 

FELD), A., i, 315. 
boiled, red etlonring matter of (GRAND- 
MOUGIN), A oy 1, 182 


constituents of 
Aes. i, 


See 1:2-Benzthiopyr- 
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Crataegus macracantha, Mes of 
the fruit of (ARMSTRONG), A , i, 805. 
Cream, estimation of boric “acid in 

(RICHARDSON and WALTOn), A., ii, 
431. 
estimation of fatin (RICHARDSON), A., 
ii, 431. 
Creatine, amount of, in muscle (MYERS 
and Fring), A., i, 315, 1417. 
formation of, in the animal organism 
(RiEsER), A., i, 1135. 
preparation of, from urine (VIQUER- 
AP), As, i, 3%. 
distribution of, in the 
(BEKER), A., i, 1128. 
influence of starvation and of carbo- 
- hydrate feeding on the content of, 
in muscle (MyErs and FINE), A., i, 
1132. 
behaviour of muscular, during fatigue 
(ScaFFipI), A., i, 676. 
dialysis of, from muscle (LEo and 
Howk), A., i, 555. 
metabolism of. See Metabolism. 
excretion of (KRAUSE), A., i, 1127. 
estimation of, by Folin’s method 
(THOMPSON, WALLACE, and CLor- 
WORTHY), A., ii, 991. 
estimation of, in various muscles of 
different animals (CABELLA), A., i, 
555. 
estimation of, in urine (GREENWALD), 
A., ii, 450 
Creatinine, fermentation of 
MANN), A., i, 1049. 
elimination of, in fever (MyErRs and 
Votovic), A., i, 938. 
metabolism of. See Metabolism. 
estimation of, by Folin’s method 
(THompson), A., ii, 642; (THompP- 
SON, WALLACE, and CLOTWORTHY), 
A., ii, 991. 
estimation of, in urine (GREENWALD), 
A., li, 450. 
Crenilabrus pavo, blue pigment from (Vv. 
ZEYNEK), A., i, 499. 
Creolines, estimation of phenols in 
(VANDEVELDE), A., ii, 534. 
Creosol. See Tolyl 3-methyl ether, 
hydroxy-. 
Cresol, estimation of, 
(PENCE), A., ii, 158. 
o-Cresol, bromo-, bromoamino-, bromo- 
nitro-, and nitro-derivatives of 
(JANNEY), A., i, 854. 
8-chloro-(SACCHARIN- FABRIK AKTIEN- 
GESELLSCHAFT VORM. FAHLBERG, 
List & Co.), A., i, 459. 
m-Cresol, 2:4:6-trichloro-, and 2:4:5:6- 
tetrachloro-, and their derivatives 
(CROWTHER and McComste), T., 545 ; 
P., 69 


organism 


(ACKER- 


volumetrically 
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m-Cresol, w-trifluoro- (Swarrs), 
842. 

p-Cresol, formation of phenol from, 

the — ae FRIED and ZIM- 
MERMANN), A., i, 139 

influence of, on "the central nervous 
system of animals (WLADYCzKO), 
A., i, 682. 

p-Cresol, 3:5-diamino- (FARBWERKE 
vorM. MEIsTER, Lucius, & Brinrne), 
A., i, 457. 

o-, m-, and p-Cresols, estimation of, 
volumetrically (REDMAN, WEITH, and 
Brock), A., ii, 988." 

o-Cresolnitroquinitrol, 3:4:5- and 3:5:6- 
trinitro- (ZINCKE and JANNEyY), A 
i, 858. ‘ 

o-Cresol-5-sulphonic acid, 3-chloro- 
(SACCHARIN-FABRIK AKTIENGESELL- 
SCHAFT VORM. FAHLBERG, List & 
Co.), A., i, 459. 

m-Cresyl oxide. See m-Toly] ether. 

Crithmene and its derivatives (FRANCEs- 
coNI and SERNAGIOTTO), A., i, 636. 

Crithmum maritimum, constituents of 
the oil of (FRANCESCONI and Si#RNA- 
etoTTo), A., i, 636. 

Critical constants, apparatus for deter- 
mining (GERMANN), A., ii, 828. 

Critical coefficient, relation between thie 
molecular weight and the (BouTaric), 
yo + & 

Critical density (Prup’HomMe), A., ii, 
298. 

Critical point, determination of the 
(Carposo), A., ii, 109. 

Crocidolite from Golling, Salzburg (Dont 
and HiawatscH), A., ii, 718. 

Croton tiglium, constituents of the seeds 
of (WINTERSTEIN and JEGOROV), A., 
i, 433. 

Crotonic acid, conversion of, into /-8- 
hydroxybutyric acid by liver pulp 
(FRIEDMANN and Maasg), A., i, 1277. 

Crotonic acid, B-ainino-, salts of, action 

of ammonia on (PuHruippr), A., i, 
1158. 

yvvy-trichloro-, and its salts and de- 
rivatives (v. AUWERs and SCHMIDT), 
A., i, 338. 

iodoamino-, ethyl ester (BENARY), A., 
i, 598. 

Crotonylearvoxime (Rupr and Wo trs- 
LEBEN), A., i, 264. 

Crotonylene, preparation of, from carb- 
ides (SCHLECHTER), A., i, 330. 

Crucible, support for (CAMPBELL), A., ii, 
871. 


Cryoscopy (Baup), A., ii, 19. 
with iodine (BECKMANN), A., ii, 19. 
Cryptopine, distribution and derivatives 
of (DANCKWorTT), A., i, 87. 
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A., i, | eS (FiscnEer and 


KROLLPFEIFFER), A., i, 94. 


in Crystalline compounds, melting curves 


of the stable and metastable forms 
of (KOrBER), A., ii, 185. 
er a a of (BRuNr and Scarpa), 
ek 
odadae of crystallisation of super- 
cooled (GRINAKOVSKI), A., ii 
1030. 
form of organic compounds, relation 
between, and molecular constitution 
(Want), A., ii, 1031. 
symmetry, relation between, and 
molecular constitution of organic 
compounds (WAHL), A., i, 693. 
Crystallisation, mechanical stimulus to 
(YounG and vAN SICKLEN), A., ii, 
844, 
in ternary systems (PARRAVANO), A., 
i, 392. 

Crystallography of substances analogous 
to potassium sulphate (FEDOROV), A., 
ii, 306. 

Crystalloids, stalagmometric studies of 
solutions of (BERCZELLER), A.., ii, 760, 
761 ; (BerczELLER and CsAk1), A,, ii, 
760. 

Crystalloluminescence (FARNAU), A., ii, 
743. 

Crystals, optical activity and enantio- 

morphism of (BARKER and mane), 
F<, G0 3. Eo, Ou 
structure of (RICHARDS), 
483. 
formation of the faces of (BERTHOUD), 
A., ii, 305. 
formation and growth of the faces of 
(FRIEDEL), A., ii, 844. 
solubility differences on the faces of 
(KuEssNER), A., ii, 932. 
efflorescence of, under water (For"), 
A., ii, 306. 
liquid, refractive indices of (KREID), 
A., ii, 993 
interference figures of (VORLANDER 
and Hurn), A., ii, 652. 
pleochroic, double refraction of 
(VoRLANDER and Hutu), A., ii, 
537. 

Cubebin (MAMEL1I), A., i, 47. 

isoCubebin ether and its sodium salt 
(MAMELI), A., i, 47. 

Cubebinic acid, hydroxy-, metallic salts 
of (MAMELI), A., i, 48. 

Cubebinolide and its derivatives (Ma- 
MELT), A., i, 48. 

Cucumbers, ‘use of lactic acid in ee 
(Kossowicz and v. GROLLER), A., 1, 
568. 

y-Cumenesulphonic anhydride (MEYER 
and ScH.LEct), A., i, 609. 


’ 


A., ii, 
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y-Cumenesulphonylacetonitrile, aa-di- 
bromo-, and aa-dichloro- (TROGER 
and Krosepere), A., i, 170. 

4-/-Cumidinomethylene-3-methyl-5-7so- 
oxazolone (DAINs and GRIFFIN), A., i, 
1087. 


Cuminaldehyde, hydrazones of (Gra- | 


ZIANI and Bovint), A., i, 1061. 

Cuminaldehyde-o-, -s-, and -p-chloro- 
phenylhydrazones (GRAZIANI), A., i, 
761. 

Cuminaldehyde-p-ditolylhydrazone 
(GRAzIANI and Bovin1), A., i, 984. 

y-Cumyl ¢richlorovinyl ketone (BOxEsE- 
KEN and Dusarptn), A., i, 821. 

“Cupferron.” See Phenylhydroxyl- 
amine, nitroso-, ammonium salt. 

Cuprous salts. See under Copper. 

Curcumin, constitution jof (LAMPE and 
MILOBENDZK]), A., i, 876. 

Curie law, divergence from the (OosTER- 
HUIS), A., ii, 825. 

Current. See Electrical current. 

Curves, chemical meaning of points on 
(Gay and DvucE.iigz), A., ii, 387, 
835 ; (DE Koossovsk!), A., ii, 674. 

Cusparine and its salts and derivatives 
(TROGER and Beck), A., i, 748. 

Cuspidine from Monti Albani (Srar- 
RABBA), A., ii, 783. 

Custerite (UMPLEBY, SCHALLER, and 
LARSEN), A., ii, 1063. 

Cyanamide, polymerisation of (MORRELL 

and BurGEN), P., 300. 

increase of the manurial value of, on 
addition of molasses or ferric oxide 
(SturzEer), A.,i, 1144. 

Cyanidin chloride (WILLSTAITER and 
Everest), A., i, 1372. 

Cyanin chloride (WILLSTATTER and 
EverEst), A., i, 1372. 

Cyanogen and the para-modification 

(Smits), A., ii, 852. 
constitution of (Drxon and TayLor), 
T., 974; P., 113. 
gaseous, influence of, on the organism 
(BuRCKHARDT), A., i, 794. 
Cyanogen compoundés, estimation of, in 
gas liquors (WEISSER), A., ii, 81. 
complex, of iron and (SCHWARZKOPF), 
A., i, 26 
Cyanogen bromide, reactions of (D1xon 
and Taytor), T., 974; P., 113. 
Hydrocyanic acid (hydrogen cyanide ; 
Sormonitrile ; prussie acid) from 
the Papaveracee (MIRANDE), A., 
i, 1427. 
in salt-grass (BLANKSMA), A., i, 
1428 


formation of, from proteins (EMER- 
son, Capy, and BAILEy ; CLaw- 
son and Youne), A., i, 1280. 
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Cyanogen :— 
Hydrocyanic acid (hydrogen cyanide ; 
formonitrile ; prussic acid), action 
of, on p-nitrobenzaldehyde (HEL- 
LER and Fritsch), A., i, 365. 
detection of (PErRTUsI and Gas- 
TALDI), A., ii, 637. 
detection and estimation of (RHoDEs), 
A., ii, 450. 
estimation of, in plants (FRANCIS 
and ConNELL), A., i, 1284. 
Cyanic acid, polymerisation of 
(WERNER), T., 1010; P., 132. 
ammonium salt, conversion of, into 
carbamide (WALKER), A., ii, 
116. 
reversible synthesis of (LEwis and 
Burrows), A., ii, 23. 

Cyanogen, detection and estimation of 
(RHODES), A., ii, 450. 

Cyanophyllin (WILLSTATTER and 

Forskn), A., i, 499. 
and its potassium salt (WILLSTATTER, 
FiscuEr, and Forskn), A., i, 1216. 

Cyanoporphyrin( WILLsTATTER, FISCHER, 
and Forsk&n), A., i, 1214. 

Cyaphenine, constitution of (Mac- 
KENZIE), P., 175. 

Cyclamine, action of, on alcoholic fer- 

mentation (LUNDBERG), A., i, 685. 
mixtures of cholesterol and, hemolytic 

action of (RIESENFELD and Lum- 

MERZHEIM), A., i, 1260. 

Cyclic compounds, formation of, from 
derivatives of 2:2’-dimethyldiphenyl 
(KENNER), T., 613; P., 105. 

Cydnus indicus, constituents of the oil of 
(Watson), T., 548; P., 28. 

Cymarin (ImpEns), A., i, 1080. 

Cymenes, preparation of (SABATIER and 
Morar), A., i, 255. 

Cynoscion regalis, tryptic digestion of 
(WHITE and Tuomas), A., i, 123. 

Cypress oil, constituents of (LALOUE), 

A., i, 1079. 
alcohols in (SCHIMMEL & Co.), A., i, 
744. 

Cystine, separation of, from tyrosine 
(PLIMMER), A., ii, 806. 

— constitution of (Ewrns), T., 
9 


a-Cytisolidine(6:8-dimethyl-1:2:3:4-tetra- 
hydroquinoline), and its derivatives 
(Ewrns), T., 103. 

B-Cytisolidine (6:8-dimethylquinoline), 
synthesis of (EwIns), T., 102. 


D. 


Dahllite, identity of podolite and 
(TSCHIRVINSK]), A., ii, 231. 
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Datolite from Caucasus 
TSCHIRVINSKI), A., ii, 421. 

Davyne (Brauns and Uutie), A., ii, 519. 

Debenzyl-NVN-dimethyltetrahydro- 
berberine and its salts (FreuND and 
FLEIScHER), A., i, 508. 

Debenzyl-N-methyl-di- and 
hydroberberine and _ their 
(FREUND and FLEIscHER), A., i, 502. 

Decacyclene. See Trinaphthylene- 
benzene, 

Decahydronaphthalene, physical con- 
stants of (v. AUWERs), A., i, 1319. 
Decahydroquinoline, resolution of, and 
the bromocamphorsulphonate of the 

d-form (VENEZIANI), A., i, 1228. 

Decarboxykermesic acid (Dimnroru and 
ScHEURER), A., i, 980. 

Decomposition voltage. See Voltage. 

De-NN-dimethylisobutyldihydrober- 
berine and its methiodide (Freunp 
and HamMEt), A., i, 509. 

De-N N-dimethylethyl-di- and -tetra- 
hydroberberine and their salts (FREUND 
and CoMMESSMANN), A., i, 506. 

De-N N-dimethylisopropyltetrahydro- 
berberine and its sulphate (FREUND 
and LACHMANN), A., i, 508. 

Dehydration by electrical heating 
(TURNER and Bissett), P., 233. 

Dehydrotsoamyldihydroberberine 
(FREUND and STEINBERGER), A., i, 
511. 

Dehydrobenzylidenebisfluorene 
(STOLLE), A., i, 1171. 

Dehydro-p-bromobenzoylacetic 
(HALE and THorp), A., i, 972. 

Dehydrocamphoric acid, derivatives of 

(BrepT, HovuspEn, Levy, and 
Link), A., i, 281. 

hydrobromides of, and their deriva- 
tives (BrEDT, Levy, and Linx), 
A., i, 162. 

isoDehydrocamphoric acid and its an- 
hydride (Brept, Housen, Levy, and 
Link), A., i, 281. 

Dehydrocoralydine and its salts (Picrer 
and Ma.inowsk}), A., i, 1225. 

Dehydrodebenzyl--methyldihydro- 
berberine and its salts (FREUND and 
FLEISCHER), A., i, 504. 

Dehydroethylidenebisfluorene (PUMME- 
RER and DorFMULLER), A., ii, 963. 

Dehydrolaurolenic acid (Brepr, LINK, 
and FussGANncGeEr), A., i, 282. 

Delafossite from Arizona (RocERS and 
Bonart), A., ii, 419. 

Delphinium,' analyses of species of, from 
Wyoming (Hry1t, Hepner, and Loy), 
A., i, 1032. 

Delphinium ajacis, alkaloids from (KEL- 
LER and VOLKER), A., i, 642. 
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salts | 
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De-N-methylisoamyl-di- and -tetra- 
hydroberberine and _ their salts 
(FREUND and STEINBERGER), A., i, 
510. 

De-N-methylisobutyldihydroberberine 
and its salts (FREUND and HAMMEL), 
A., i, 509. 

n- and iso-De-N-methylethyldihydrober- 
berines (FREUND and COMMESSMAN)), 
A., i, 506. 

De-N-methyl-a-ethyltetrahydroberber- 
ine and its salts (FREUND and Com- 
MESSMANN), A., i, 506. 

Demethyl-N-methyl-di- and _ -tetra- 
hydroberberines and their salts 
(FREUND and CoMMESSMAN)), A,, i, 
505. 

De- NV-methylisopropyldihydroberberine 
hydroxide, hydroxy-, and its salts 
(FREUND and LAcHMANN), A., i, 509. 

De-N-methylisopropyl-di- and -tetra- 
hydroberberines and their salts 
(FREUND and LACHMANN), A., i, 508. 

Dendrobium thrysiflorum, carotinoids in 
the flower of (VoN WISSELINGH), A., 
i, 234. 


| Denitrification, mechanism of (HuLMEg), 


P., 307. 
and enzyme action (HULME), P., 117. 


| Density and surface tension (WALDEN 


and SwINNB), A., ii, 299. 
of gases (PRUD’ HOMME), A., ii, 832. 
apparatus for the measurement of 
(HorsAss), A., ii, 1026, 
corrections necessary for the, at 
Geneva (GUYE), A., ii, 757. 
of mineral powders (BILLY), A., ii, 387. 
of proteins (CHICK and MARTIN), A., 
i, 302, 409. 
of double salts (CHAUVENET and Ur- 
BAIN), A., ii, 479. 
of aqueous solutions of salts (TscHER- 
NAJ), A., ii, 112; (BUCHANAN), A., 
ii, 758. 
of dilute aqueous solutions, determin- 
ation of (LAMB and Lgp), A., ii, 
1026. 
of solids (ANDREAE), A., ii, 188. 
critical. See Critical. 

Deoxybenzoin (phenyl benzyl ketone), 
action of heat on (K6rz and Wuns- 
TORF), A., i, 1361. 

synthesis of unsymmetrical derivatives 
of (Carn, SIMONSEN, and SMITH), 

T., 1035; P., 172. 
Deoxybenzoin, pp’-dinitro-, 
(HELLER and Fritscn), A., i, 


cyanide 

365. 

Deoxynaphthalic anhydride and its de- 
rivative (REISSERT), A., i, 622. 


Dephenyl-N-methyl-di- and __ -tetra- 
hydroberberines and their salts 
(FREUND and Zorn), A., i, 511. 
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Depsides, synthesis of (FiscnHEr), A., i, 
1352. 


Desiccator, electric, for drying caout- 
cliouc (HEALY), A., ii, 615. 

Desylamine, derivatives of (MCKENZIE 
and Barrow), T., 1831; P., 228. 

Develepers, organic, oxidation of, with 
silver salts (KroprF), A., i, 852. 

Dextrin, estimation of, in sugar products 
(AucueEt), A., ii, 448. 

Dextrin-8, molecular size of (BitTz and 
TruUTHE), A., i, 593. 

Dextrins, colloid chemistry of (BiLTz 
and TruTHE), A., i, 832 

crystalline (PRINGSHEIM and ErIss- 
LER), A., i, 1156. 

Dextrose (d-glucose; grape sugar), forma- 
tion of, from fatty acids (RINGER 
and Jonas), A., i, 319. 

production of, from pyruvic acid 
(RINGER, FRANKEL, and JONAS; 
DAKIN and JANNEY), A., i, 937. 

conversion of starch into (Ost), A., i, 
1148. 

influence of acids on the rotation of 
(Wor Ey), A., ii, 652. 

conversion of, into a methyl pentose 
(FiscuER and Zacn), A., i, 164. 

fermentation of, by bacteria (KEYEs 
and GILLESPIE), A., i, 142. 

fermentation of, by Bacillus coli com- 
munis (GREY), A., i, 1024. 

butylene-glycol fermentation of (LE- 
MOIGNE), A., i, 1422. 

oxidation of (GLATTFELD), A., i, 1045. 

isomeric changes produced in, by 
alkalis (MICHAELIS and Rona), A., 
i, 164. 

comparison of crystals of, with pseudo- 
crystals of starch (MALFITANO and 
MoscHKov), A., i, 707. 

condensation of, with acetone (Mac- 
DONALD), T., 1896; P., 260. 

condensation of melamine with (RADL- 
BERGER), A., i, 960. 

fatty acid esters of (BLoor), A., i, 
1014. 

acetate, formation of, from cellulose 
(Ost), A., i, 446. 

detection of, in urine (CoLr), A., ii, 
988. 

influence of the alkali in water on the 
estimation of (WATERMAN), A., ii, 
887. 

estimation of, in feces (Desust), A., 
ii, 887. 

estimation of, in urine (HIRSCHBERG), 
A., ii, 887. 


a- and §8-Dextrose, configuration of 


(BOESEKEN), A., i, 1147. 


Dextrose-p-phenetidide, metabolism of 


(Hewitt), A., i, 547. 
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Dextrose-resorcinol, behaviour of, in the 


organism (PicorIn1), A., i, 564. 


Diabetes (glycosuria), theory of (Woop- 


YATT), A., i, 559, 936, 
apparent, caused by glycuronic acid 
_ the urine (ABDERHALDEN), A., i, 
92. 
sugar in blood in (RoLLY and OppPER- 
MANN), A., i, 559. 
effects of sugar on, in the pig (CARLSON 
and DRENNAN), A., i, 217. 
liver, action of antiglycosuric medica- 
ments on (NEUBAUER), A., i, 931. 
pancreatic, combustion of sugar in 
(VERzAR and v. Frsér), A., “i, 
1022, 
sugar in urine in (LANDOLPH), A., i, 
680 


phloridzin, in dogs with Eck’s fistula 
(SwEET and RINGER), A., i, 565. 
in dogs without a spleen (AUSTIN 
and RINGER), A., i, 566. 
influence of pyruvic acid in (MAYER), 
A., i, 564. 
secretion of sugar in (LEPINE and 
Boutup), A., i, 1274. 
Diacetone alcohol. See isoHexan-8-ol- 
B-one. 
1:3-Diacetonylthiolbenzene, 4:6-dichloro- 
(ZinckE and KrtceEr), A., i, 44, 
4:4’-Diacetonylthioldiphenyl (ZINCKE 
and Daum), A., i, 45. 
Diacetoxyacetophenone, hydroxy- (BArR- 
GELLINI), A., i, 461. 
a8-Diacetoxyadipic acid, ethyl ester 
(STEPHEN and WEIZMANN), T., 272. 
1;4-Diacetoxybenzene, 2:6-dinitro- 
(RicuTER), A., i, 1324. 
ad-Diacetoxy-8-methyladipic acid, ethyl 
ester (STEPHEN and WEIZMANN), T., 
273. 
1:1-Diacetoxycyclopentadiene,  2:5-di- 
chloro-, tetrachlorocatechol ether of 
(JACKSON and KELLEY), A,, i, 862. 
2:7-Diacetoxyphenanthraquinone, nitro- 
(MUKERJEE and Watson), P., 268. 
Diacetylanhydrophoronodiamide (MILI- 
KAN), A., i, 25. 
4:4(?)-Diacetyl-1:3-diethoxybenzene, 
4:4(?)-dichloro- (KUNCKELL, ERAs, 
MisLLER, and HILDEBRANDT), A., i, 
454. 

Diacetyldihydrophenazine, nitro- 
(KEHRMANN and Havas), A., i, 299. 
Diacetyldiphenyl ether, 4-p-chloro- 

(KUNCKELL, Eras, MULLER, and 
HILDEBRANDT), A., i, 454. 
1:8-Diacetylhydantoin, 5-amino-, acetyl 
derivative (BrLTz and GIESELER), A., 
i, 1393. 
Diacetylsuccinic acid, dibromo-, ethyl 
ester (WOLFF and JUNKER), A., i, 1085. 
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8:3’. apres -2:4:2’:4’-tetramethyl-aa- 
lethane, ethyl ester (FiscHER 
7 tiaamecenivel, A., i, 1236. 
5: 5’-Diacetyl- 2:4:2’:4’- rorsicbory aa- 
dipyrrylpropylene (FiscHEr and Bar- 


THOLOMAUS), A., i, 1236. 
Diacetylthionine (PUMMERER and 
GassNER), A., i, 992. 

2:4- and 2:6-Diacetyl-1:3:5-triethyl- 
benzenes, 2:4- and 2:6-dichloro- 
(KuNCKELL, Eras, Mi.uier, and 
HILDEBRANDT), A., i, 454. 


Diagrams of state of systems formed by 
benzoic acid with aniline or toluidines 
(Baskov), A., ii, 1016. 

Dialkylacetamides, application of Hof- 
mann’s reaction to (PyYMAN), T., 852; 
e., ae 

a a eens of (LEBEDEV), A., 


Dishiplaminopopionic acid, salts of, 

nitroso- (FRANKLAND and SMiTBR), 
T., 1002; P., 158. 

3:5-Diallylbenzaldehyde, 4-hydroxy- 
(CLAISEN and EIsvEs), A., i, 1179. 

$:5-Diallylbenzoic acid, 4-hydroxy-, and 
its ethyl ester (CLAISEN and EIsLEB), 
A., i, 478. 

Diallylisobutylearbinol (MosKALENKO), 
A., i, 244 

Diallylmenthone (HALLER), A., i, 630. 

Diallyloxamide, preparation of (GLUUD), 
T., 942. 

Diallylphthalide and 
(ORLOV), A., i, 273. 

Diallylpinacolin (HALLER and BAvER), 
A., i, 830. 

2:5-Diallylpyrrole (HxEss), A., i, 1380. 

3:5-Diallylsalicylaldehyde and its semi- 
carbazone (CLAISEN and EIsiEB), A 
i, 1179. 

8:5-Diallylsalicylic acid and its methyl 
ester and acetyl derivative (CLAISEN 
and Ersues), A., i, 1178. 

Dialyser, analytical (KoPaczEwsk)), 
A., ii, 677 

Dialysis, ree for quantitative 
(GoLopETz), A., ii, 304. 

Diamagnetism, additivity of, in com- 
pounds (PascaL), A., ii, 182. 

m-Diamines, aromatic, preparation of 
aminoazo-derivatives of (BADISCHE 
ANILIN- & Sopa-Fasrix), A., i, 
775. 

Diamminedimethylglyoximinecobalt 
chloride, crystals of (ARTEMEEV), A 
i, 1161. 

Diamminedimethylglyoximinerhodium 
salts (TscHUGAEV and LEBEDINSKI), 
A., i, 1161. 

Diamminochromium 
TSCHITSCH), A., ii, 


its bromide 


hydroxide (Jovi- 
223. 
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Diamond, heat of combustion of (Rorn 
and WALLAscH), A «) li, 384, 
lecture experiments on the (PRANDTL), 


A., ii, 206. 
Diisoamylammonium platinibromide 
(GuTBIER and Ravsew), A., i, 
1157. 


2:5-Diamyl-p-benzoquinone, 3:6-dihydr- 
oxy-, and its — (FicHTEr, 
JetTzER, and LEEPIN), A., i, 279. 

s-Di-y-amylcarbamide ( Pyman), T., 857. 

Diamylose, salts of (PRINGSHEIM and 
ErssuEr), A., i, 1156. 

isoDiamylose and its hexa-acetate 
(PRINGSHEIM and EISSLER), 
1156. 

Dianhydrotrisdibenzylsilicanediol 
(Ropison and Krppine), P., 348. 

Dianhydrotrisdibenzylstannanediol 
(SmirH and Kipprne), T., 2040. 

an-Dianilinoazelaic acid (LE Surur), T., 
1124. 

4:5-Dianilino-o-beazoquinone (KEHR- 
MANN and Cornon®), A., i, 1396. 

Dianilino-p-benzoquinoneanil, action of 
nitrous acid on (IsrrAtTI and MIHaI- 
LEscU), A., i, 493. 

Dianilino-p-benzoquinonecarboxylic 
acid, ower and methyl esters (BruN- 
NER), A., i, 863. 

2:3- -Dianilinophenazine and its hydro- 
rere” (KEHRMANN and CorpDOoNg), 

, 1, 1896. 

et tlaniieaniend acid (LE Svevr), 
T., 1120. 

Di-p-anisylbisdiphenylene-ethane 
(ScHLENK and Matk), A., i, 36. 

Di-o-anisyldicyanodiamide (Fromm, 
HEYDER, JUNG, and Srurm), A., i, 
205. 

Di-o-anisylguanidothiocarbamide 


Ay 1; 


hydrochloride (Fromm, HeEypEr, 
June, and Sturm), A., i, 205. 
Dianisylidenepicolide (ScuoLttz and 


FRAUDB), A., i, 515. 
Dianthraquinone-2:l-acridone (BRAss), 
A., i, 1232. 
1;1’-Dianthraquinonyl,  3:3’-dibromo- 
2:2’-diamino-, 2:2’-dibenzylidene deri- 
vative (ULLMANN and JUNGHANS), 
B.. 1, 1072. 
2:2’-Dianthraquinonylacetylene and its 
dibromide (ULLMANN and KLINGEN- 
BERG), A., i, 375. 
Dianthraquinonylindanthren 
WERKE VORM. MEISTER, 
Brinine), A., i, 105. 
2-Dianthraquinonyl sulphide 
MANN-GOLDBERG), A., i, 495. 
aa-, a8-, and B8-Dianthraquinony] thio- 
ethers (FARBENFABRIKEN Vor. F. 
BAYER & Co.), A., i, 373. 


(FARB- 
Lucius, & 


(ULL- 


1:1’-Dianthrimide, preparation of 
re vorM.MEISTER, Lucius, 
& Brinine), A., i, 634. 

1:1’-Dianthrimide, dinitro-, preparation 
of (FARBWERKE ORM. MEISTER, 
Lucius, & Brunine), A., i, 401. 


Dianthrone (MryER, Bonny, and 
Eckert), A., i, 62. 

Dianthrone, 9-bromo- (MEYER and 
SANDER), A., i, 490. 

Diaspirin, salts of, with quinine and 
quinaphenine (ANGELONI), &, i 
1377. 


Diastase, new, in almonds (BERTRAND 

and Compton), A., i, 1426. 

in infants’ urine (MAYER), A., i, 558. 

nature of (VAN LAER), A., i, 918, 

influence of acids and alkalis on the 
regeneration of (GRAMENITZKI), A., 
i, 1256. 

action of ammonia gas on (PANZER),. 
A., i, 541, 1119. 

action of hydrogen chloride on (PAN- 
ZER), A., i, 113, 1007. 

action of hydrochloric acid and am- 
monia on (PANZER), A., i, 1119. 

action of hydrogen chloride and am- 
monia and of nitrous oxide on (PAN- 
ZER), A., i, 780. 

action of potassium phosphates on 
(Heyt), A., i, 114. 

Diastases (BANG), A., i, 552, 553. 

Diazoacetic acid, esters, decomposition 
of (MILLAR), A., ii, 1041; (BRauNs), 
A., ii, 1042. 

ethyl ester, action of, on cy ag 
(BucHNER and WEIGAND), A., i, 
887. 
action of organo-magnesivm com- 
pounds on (ZERNER), A., i, 1312, 
1387. 
action of, on dl-pinene (BUCHNER 
and Rrenorst), A., i, 1209. 
5-Diazoamino-1-phenyl-3-methylpyraz- 
ole (MICHAELIS and ScHAFER), A., i, 
525. 

Diazoanthraquinone selenocyanate 
ae ay vorM F. BAYER & 
Co.), A., i, 495. 

Diazo-compounds, optical investigations 
of (Carin), A., ii, 169 ; (HANTzscH 
and Lirscnitz), A., ii, 264. 

aliphatic, constitution of (FoRsTER 
and CARDWELL), T., 861; P., 
150. 
action of nitrogen peroxide on (WIk- 
LAND and REISENEGGER), A., i, 
1399. 

o-Diazoimines, ——are of (MorGAN 
and Mickiernwalt), T., 71, 1391; 
a 232 ; (MorGANn and ScHarrr), P., 
374. 
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Diazomethane, action of organo- ay ware 
ium compounds on (ZERNER), A., i, 
1812, 1387. 

o-Diazomethylbenzoic acid, methyl ester 


(Orpr), A.,i, 535. 
Diazonium salts, non-aromatic (MoRGAN 
and REILLY), T., 808, 1494; P., 133, 


247, 379. 

ad- Dibenzenesulphonyldiaminovaleric 
acid. See di-Dibenzenesulphonylor- 
nithine. 

dl- ‘Dibenzenesulphonyl- dimethylornith- 
ine and -ornithine (FiscHER and 
BERGMANN), A,, i, 711. 

$:5-Dibenzo-A3:5-cycloheptadiene, ureth- 
ane of, and l-amino- and its deriva- 
tives (KENNER), T., 623; P., 105. 

3:5-Dibenzo-A3:5-cycloheptadiene-1- 
carboxylic acid and its derivatives 
and fetrabromo- (KENNER), T., 621 ; 
P., 105. 

$:5-Dibenzo-A°:5-cycloheptadiene-1:1-di- 
carboxylic acid and its derivatives 
(KENNER), T., 620. 

3:5-Dibenzo-A3:5 -cycloheptadien-1-one- 
2-carboxylic acid, ethyl ester, and its 
copper salt (KENNER), T., #263 F., 
106. 

$:5-Dibenzo-A1:3:5-cycloheptatriene and 
its picrate (Kenner), T., 625; P., 
106. 

4:5:6:7-Dibenzo-A1:4:6-cycloheptatriene- 
l-aldehyde and its dibromide (WEITz- 
ENBOCK), A., i, 260. 

Dibenzoylacetyl-0- ghanghnetinntnn 
(WoLFr, Grin, and Kotastvs), A., i, 
1102. 

1:3-Dibenzoylbenziminazol-2-0l and its 
ethyl and propyl ethers (GERNGROSS), 
A., i, 900. 

4:4’. -Dibenzoyldiphenyl, 3:3’-dihydr- 
oxy- (MupRové16), A., i, 1350. 

Dibenzoylformyl-o- -phenylenediamine 
(WotFrr, Grin, and Ko.asius), A., 
i, 1101. 

65-Dibenzoylheptane (FREUND, FLEIs- 
CHER, and RorHscuHILp), A., i, 1076. 

Dibenzoylhydrazicarbonyl (SroLLé and 
Kravcnh), A., i, 97. 

s-Dibeazoylhydrazide (DIELS and Oxa- 
DA), A., i, 898. 

3:4-Dibenzoyloxybenzaldehyde (RosEn- 
MUND), A., i, 464. 


8:4-Dibenzoyloxyphenylethyl alcohol, 
B-uitro- (RoSENMUND), A., i, 464. 
3:4-Dibenzoyloxystyrene, B-nitro- 


(RosENMUND), A., i, 464. 
2:3-Dibenzoyl-A**-cyclopentadiene, 5- 
nitro-, and its salts and derivatives 
(HALE and THorp), A., i, 184. 
5-nitro-2:3-di-p-bromo- (HALE and 
Tuorp), A., i, 370. 
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Dibenzoylpropionyl-o-phenylenediamine 
(WotFr, Grtn, and Koxastus), A., i, 
1102. 

3:8-Dibenzoylpyrene (SCHOLL, 
and v. SEYBEL), A., i, 58. 

5:6:5’:6’- and 7:8:7’:8’-Dibenzpyranthr- 
ones (SCHOLL, SEER, and v. SEYBEL), 
A., i, 58. 

Dibenzyl. See Diphenylethane. 

Dibenzyl ethylene selenide (Fromm and 

Martin), A., i, 1324. 
selenide di-bromide and __ -iodide 
(Fromm and Martin), A., i, 1324. 
diselenide tetra-bromide and -iodide 
(FromM and Martin), A., i, 1323. 
sulphide, dichloride and di-iodide of 
(FromM, ScHAFER, ForsTER, and 
v. SCHERSCHEWITZK]), A., i, 358. 
sulphoxide hydrochloride (Fromm, 
ScHAFER, Forster, and v. ScHER- 
SCHWITZKI), A., i, 359. 

Dibenzylacetic acid, anhydrides and 
chloride of (LEucus, Wurke8, and 
GIESELER), A., i, 855. 

Dibenzylacetoacetic acid, menthy! ester 
(Rupe and LENZINGER), A., i, 267. 

1-Dibenzylacetoxy-2-benzylindene 
(LrucHs, WUTKE, and GIESELER), 
A., i, 857. 

1:5-Dibenzylaminoanthraquinone, 


SEER, 


benzoyl derivatives, action of sodium | 


hyposulphite with (SEER), A., i, 633. 
SS 2:4- dicarboxylic 
acid (ParLipP!), A., i, 628. 


5:5-Dibenzyl-1-y- +.’ ‘wren | 


acid (MEREK), A., i, 1389 

Dibenzyl-4-carboxylic acid and its 
nitrile (Vv. BRAUN, 
Koscretsk1), A., i, 770. 

Dibenzylethylearbinol (SABATIER and 
Murat), A., i, 845. 

Be-Dibenzylhexane (Vv. 
BOWSKI, and KIRscHBAUM), 
614, 

Dibenzylideneacetophenone disulphide 
(Fromm and HupseErrt), A., i, 185. 

Dibenzylmalonic acid, di-p-nitro-, ethy] 
ester (RADULESCU), A., i, 39. 

Di-p-benzyloxydiphenylformamidine and 
its salts (Dains, MALLeIs, and 
MeEyERs), A., i, 1096. 

Dibenzyl-silicols and -silicones (MAr- 
TIN), T., 119. 

Dibenzylstannic oxide and its benzyl 
acetate derivative (SmMirH and Kipp- 
1NnG), T., 2045. 

Dibenzylthiolacetylene (Fromm, BrEn- 
ZINGER, and SCHAFER), A., i, 174. 

1:3-Dibenzylthiolbenzene (ZINCKE and 
Krieger), A., i, 45. 

4:4'-Dibenzylthioldiphenyl (ZINCKE and 
Daum), A.. i, 46. 


BRAUN, GRA- 
Ruy i, 


di- | 


DevuTscH, and | 
| 1:3-Ditrichloromethylthiolbenzene 
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s-Dibenzylthiolethane and its deriva- 
tives (FroMM, BENZINGER, and 
ScHAFEr), A., i, 174. 
haloid derivatives of (Fromm, Scui- 
FER, ForsTER, and v. SCHERSCHE- 
WITZKI), A., i, 358. 
s-Dibenzylthiolethylene and its di- 
bromide (FRoMM, BENZINGER, and 
ScuArer), A., i, 174. 
Di-d-bornylene-3-carboxylic hydrazide 
(Brept and Perkin), T., 2201. 
Ditsobutylammonium and _nitroso., 
platinibromides (GuTBIER and Rav- 
scH), A., i, 1157. 
Di-(tert, ?)-butylbenzene (KUNCKELL and 
Uxex), A., i, 350. 
2:5-Diisobutyl-p-benzoquinone, 3:6-///- 
hydroxy-, and its diacetate (FIcHrrk, 
JETZER, and LEEPIN), A., i, 279. 
Ditsobutylphosphorous acid and _ its 
« silver salt (ArBUzoV and Ivanov), 
A., i, 1051. 
Dibutyl-3:3’-rubazonic acid (WAHL and 
Dott), A., i, 766 
ad-Dicarbamidoadipic acid, By-dzamino-, 
dilactam of (TRAUBE and Lazar), A., 
i, 1307. 
Dicarbethoxydimethylcyc/opropane- 
malonic acid, ethyl ester, structure of 
lactones from (PERKIN and THorRPE), 
T., 1760 ; P., 259. 
Dicarbon dioxide. See under Carbon. 
Dicarboxyglutaconic acid, ethyl ester, 
action of amino-acid esters on (LEvy), 
P., 353. 
Dicarboxylic acids. Sce under Acids. 
Di-(8-trichloro-a-hydroxyethyl) carbam- 
ide (CopriIN and TITHERLEY), P., 352. 


(ZINCKE and Krierr), A., i, 45. 


| 4:4’-Ditrichloromethylthioldiphenyl 


(ZINcKE and Daum), A., i, 46. 

Dicinnamoylacetone (LAMPE and MILo- 

BENDZKI), A., i, 876. 

Dicinnamoylmethane (LAMPE and M11o- 

BENDZKI), A., i, 876. 
Dicoma anomala, constituents of (TUTIN 
and Naunton), A., i, 689. 
Di-o-cresoldimethylmethane. See £f- 
Di-m-tolylpropane, 6:6’-dihydroxy.-. 

Diisocrotyl. See Se-Dimethy]-Afé-hexa- 

diene. 

Dicyanodiamide (cyanoguanidine), action 
of hydrazine suey on (STOLLE 
and Kraucn), A., i, 1050. 

action of sulphuric ‘acid. on (Lip- 
HOLM), A., i, 252, 451. 
Di-p-dimethylaminodiphenylformami- 
dine and its salts (DAINsS, MALLEIS, 
and Meyers), A., i, 1096. 
Didymium, separation of, from tungsten 
(WounpeEr and Scnaprra), A., ii, 797. 
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Dielectric constants of dissolved salts 

(WALDEN), A., ii, 98. 
of vapours (PoHRT), A., ii, 1012. 

Diet, influence of, on growth (HoPpKINS 
and NEvILLE), A., i, 312; (Os- 
BORNE, MENDEL, Ferry, and 
WAKEMAN), A., i, 1128. 

effect of, on metabolism (Lusk and 
RicHe), A., i, 124. 

Diethoxyacetylmorphine and its hydro- 
chloride (CHEMISCHE FABRIK VON 
HEYDEN), A., i, 385. 

1:4-Diethoxycyclopentadiene, dichloro- 
1-hydroxy-, tetrachlorocatechol hemi- 
ether of (JAcKsoNn and KELLEY), A., i, 
862. 

2:3- Fae. er” eran 
(Terres), A., i, 738 

Di-p- ethoxyviridine, derivatives of 
(STRAUS and ZEIMe), A., i, 994. 

ao-Diethyladipic acid (MEERWEIN and 
Propsst), A., i, 485. 

5:5-Diethyl-1-allylbarbituric 
(Merck), A., i, 656, 1389. 

5-p-Diethylaminoanils-3:4-diphenyl- 
A*:4-cyclopentene-1:2-dione (RUHE- 
MANN and Levy), T., 561. 

Diethylaminoformic acid, phenyl ester 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 458. 

4-Diethylamino-3-methylbenzyl alcohol 
and its salts (v. BRAUN and KruBER), 
A., i, 1881. 

e-Diethylamino-8-methyl-A¢-nonen-7- 
one (ANDRE), A., i, 1065. 

Diethylammonium platini-iodide 

(Datta), T., 428; P., 79. 
nitroso-, platinibromide (GUTBIER and 
Rausca), A., i, 1157. 

Diethylaniline picrate (Komatsu), A 
i, 40. 

NN- and 4 seuaueiansianindinen 
and derivatives (FRERICHS and 
HO.iER), A., i, 909. 

5:5-Diethy1-8-y8’y’-tetrabromo-1:1-dipro- 
pylbarbituric acid (MERCK), A., i, 1389. 

5:5-Diethyl-1-8-dibromopropylbarbi- 
turic acid (Merck), A., i, 1389. 

5:5-Diethyl-1-y-bromo- and -1-By-di- 
bromo-propylbarbituricacids(MErck), 
A., i, 1389. 

3:4-Diethylcarbonatobenzaldehyde 
(ROSENMUND), A., i, 464 

Diethylcarbonato-orsellinic 
(Hoxscu), A., i, 474. 

Diethylcarbonato-orcylaldehyde 
(Hoxscn), A., i, 474. 

a-3:4-Diethylearbonatophenylethyl 
alcohol, 8-nitro- (ROSENMUND), A., i, 
464. 

3:4-Diethylcarbonatostyrene, 
(RosENMuUND), A., i, 464. 


acid 


acid 


B-nitro- 
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5:5-Diethyl-1-8y-dichloropropylbarbi- 
turic acid (Merck), A., i, 1389. 

5:5-Diethy]-1:3-diallylbarbituric 
(Merck), A., i, 656. 

Diethyl ethylene ether, cryoscopy of 
aqueous solutions of (UNKOVSKAJA), 
A., i, 921. 

Diethylheptacosylearbinol (Ryan and 
ALGAR), A., i, 336. 

Diethylheptadecylearbinol 
acetate (RYAN and DILton), 
583. 

75-Diethylhexane-y5-diol err ae 
RIKEN VorRM. F. BAYER & Co.), A., i, 
2. 


acid 


and its 
a, % 


1:1-Diethylcyc/lohexan-2-one and _ its 
semicarbazone (MEERWEIN and 
Prosst), A., i, 485. 

— anhydride (Orr), A., i, 

303. 

Diethylmalonic diphenylacetic anhydr- 
ide (SrAUDINGER, ANTHEs, and 
ScHNEIDER), A., i, 1340. 

9-Diethylmethylfiuorenol, 9-hydroxy- 
(MEERWEIN, KrRemeErs, and SPLITTE- 
GARB), A., i, 486. 

Diethylpentadecylearbinol (RYAN and 
DILLon), A., i, 583. 

Di-p-ethylphenylbutadi-inene (Kunc- 
KELL, Eras, MULLER, and HILpr- 
BRANDT), A., i, 453. 

Diethylisopropylbenzene(KUNCKELL and 
UEx), A., i, 3 

Diethylpyrrolonebenzoic acid and its 
ee (PFAEHLER), A., i, 

53 

1:8-Diethylthiolbenzene, and 4:6-di- 
bromo-, and its tetrabromide (ZINCKE 
and KrijcEr), A., i, 44. 

4:4’-Diethylthioldiphenyl tetrabromide 
and hexaiodide (ZiNcKE and Daum), 
A., i, 46. 

#-Disthyithiolethylene (Frown, BENZIN- 
GER, and ScHAFer), A., i, 174. 

2:5- -Diethylurethylpyridine (Myer and 
STaFFEnN), A., i, 531. 

Diffusion (ARMSTRONG), A , ii, 578. 
Telation of, to the Niscosity of the 

solvent (Onoum), A , li, 564. 
through rubber membranes (GIEs, 
ROSENBLOOM, WELKER, BEAL, and 
GEIGER), A., ii, 193. 
of organic compounds in — and in 
— alcohol (OHoLM), A., ii, 564, 
565 


in solids (DEscn), A., ii, 563. 
use of Toepler’s manometer in experi- 
ments on (Focn), A., ii, 839. 
3:6-Difluorenyldihydrotetrazine(SToLLt, 
MUinzEL, and WoxF), A., i, 998. 
3:6- ‘Difluorenyltetrazine (StoL Li, Min- 
ZEL, and WOLF), A., i, 998. 
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2:5-Difluorenyl-1:3:4-triazole, and 1- 
amino- (STOLLK, MiinzEL, and WoLF), 
A., i, 998. 

9:9’-Difluoryl-9:9’-dicarboxylic acid 
(bisdiphenyleneswccinic acid), chloride 
and anilide of (StoLL& and Wo cr), 
A., i, 858. 

Difiuoryl-9:9’-dicarboxylonitrile = (/is- 
Pmt ape maga (STOLLE, 
Miwnzz1, and Wo tr), A., i, 997. 

Diformamide, potassium and sodium 
derivatives (RAKsuHIT), T., 1557; P., 
195. 

m-Digallic acid, penta-acetyl derivative 
(FISCHER and FREUDENBERG), A., i, 
480. 


Digestion, physiology of (ALEXANDKO- | 
| Dihomopiperonylamine and its hydr- 


wicz), A., i, 419. 

in the chick (SHAW), A., i, ae 

and absorption (Lonpon), A., i, 1261. 

action of sucrose on (THOMS age wg Sb 
669. 

of proteins. See Proteins. 

pancreatic (Bostock), A., i, 924. 

peptic and —< influence of heating 
on (Bizarro), A., i, 924. 


Digitalin, influence of, on the heart | 
3:4-Dihydro-2:4-benzoxaz-1-one, 5:6:7:8- 


HoustTE), A., i, 216. 


Digitalis, mechanism of the action of 


heart poisons like (WEIZSACKER), A., 
i, 939 


Digitalis substances, behaviour of, in | 
the animal organism (OPPENHEIMER), | 


A., i, 1277. 
Digitonin, detection 
A., ii, 354, 


Digitoxin, fixation of, in the organism | 
| Dihydro-2-cinnamoylpyrrole (BARGEL- 


(LHoTAK VON Luor A), A., i, 225. 
absorption and excretion of, ie the 
toad (LHOTAK VON Luora), a.74, 
939. 
reactions of (REICHARD), A., ii, 738. 
Diglyceryl alcohol, preparation of, and 
its tetra-acetyl derivative (Niviire), 
A., i, 697. 
8-Diglycerylphosphoric acid, calcium 
salt, true nature of the so-called 
(TuTtn), P., 228. 


Diglycylglycine, compound of, with cal- | 
(PFEIFFER and Vv. | 


cium chloride 
MopvEtsk1), A., i, 710. 
anide, amino-, and its benzylidene 
erivative (SToL Li and Kraucn), A., 
i, 1050. 
2:5-Diheptyl-p-benzoquinone, 3:6-di- 
hydroxy-, and its diacetate (FicuTER, 
JETzER, and Leepin), A., i, 279. 
8-Di-5-heptylcarbamide (PyMAN), T.; 
856 ; P., 126. 
2:5- -Dihexyl-p- benzoquinone, 


Di 


3:6-di- 


hydroxy-, and its diacetate (Ficuter, 


JETzeR, and LEgptn), A., i, 279. 


of (REICHARD), | 
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aa-, aB-, and ad-Dicyclohexylbutanes 
(SABATIER and Murat), A., i, 717. 

8-Di-y-hexylcarbamide (PyMAN), T’. ,857. 

s-Di-n-hexylethyleneglycol. See n- 
Tetradecane-76-diol. 

ay-Dicyclohexyl-8-ethylpropane (SAza- 
TIER and Murat), A., i, 845. 

2-Dicyclohexyl-3-cyclohexanol (GUER- 
BET), A., 1, 43. 

aa-Dicyclohexyl-y-methylbutane (Sana- 
TIER and Murat), A., i, 845 

aa-and pA We a 
(SABATIER and Murat), A., i, 717. 

ae- Dicyclohexylpentane (SABATIER and 
Murat), A., i, 845. 

Dihexy]-3:3’ -rubazonic acid (WauL and 
Dou), A., i, 766. 


iodide (DEcKER and BECKER), A., i, 
291. 


| Dihydroaliantoxanic acid and its salts 


and esters (BILTz and GIESLER), A., 
i, 1393. 
Dihydro-1:9-benzanthrone, 2-hydroxy- 
(ScHOLL and SEER), A., i, 57. 
Dihydro-1:2:4-benzotriazine, 3-amino-, 
and its nitrate (ARNDT), A., i, 1395. 


tetrachloro-, acetyl derivative (OrN- 
DORFF and NIcHOLs), A., i, 99. 

Dihydro-1:2-benzthiopyrone (¢hiohydro- 
coumarin) (CHMELEWSKI and FRIED- 
LANDER), A., i, 861. 

Dihydrocarveol d-glucoside and its acetyl 
derivative (HAMALAINEN), A., i, 498. 

Dihydrocinchonidine and _ its salts 
(Sk1Ta and Norp), A., i, 64. 


LINI and MARTEGIANI), A., i, 91. 
Dihydrotsocoumarin-1-hydrindone-3:2- 
spiran and its /-isomeride (LEuUCHs), 
A., i, 974. 
Dihydroeudesmene 
TosiAs), A., i, 886. 
Dihydroeudesmol and its acetate (S—EmM- 
LER and TostAs), A., i, 885. 
Dihydrofarnesic acid, hydroxy-, methyl 
ester (KERSCHBAUM), A., i, 740. 
Dihydro-2-furfurylideneacetylpyrrole 
(BARGELLINI and MARTEGIANI), A., 
i, 91. 
Dihydrofurfurylidenepaenol (BARGEL- 
LINI and MARTEGIANI), A., i, 91. 
Dihydroionones (SKITA, Mrygr, and v. 
BERGEN), A., i, 64. 

Dihydro-2-mp-methylenedioxycinnam- 
oylpyrrole (BARGELLINI and MARTE- 
GIANI), A., i, 91. 

Dihydro-2-methylindole, 6-nitro-, and 
hydrochloride and derivatives (v. 
BRAUN, GRABOWSKI, and Rawicz), 
A., i, 1882. 


(SEMMLER and 
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Dihydromorphine, diacetyl derivative, 
and its hydrochloride (SkiTra and 
Meyer), A., i, 54. 

Dihydronaphthalene, ae and 
hydrogenation of (WILLSTATTER and 
Kine), A., i, 353. 

A}-Dihydronaphthalene and its deriva- 
tives (Straus and LEMMEL), A., i, 
257. 

A'- = and Ate wate 

(Straus), A., i, 455. 
physical constants of (v. AUWERs), 
A., i, 1319. 

2:3- -Dihydro- -1:3:7-naphthaisotriazine- 
4-one and its derivatives (BoGERT and 
FIsHER), A., i, 106. 

Dihydronorhydrastinine and its salts 
(DECKER and BECKER), A., i, 292. 

3:4-Dihydro-1:4-oxazine-3-one, prepara- 
tion of compounds containing the ring 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), A., i, 777. 

a-Dihydropicrotoxininie acid (Horr- 
MANN), A., i, 1214. 

Dihydropimaric acid and its salts 
(TsCHUGAEV and TEEARU), A., i, 726. 

Dihydroquinidine and its salts (SkKITA 
and Norp), A., i, 64. 

3:4-Dihydrotsoquinolyl-1-carboxy-8- 
phenylethylamide and its salts 
(DecKER, Kropp, Hover, and BEck- 
Ek), A., i, 289. 

Dihydroresorcins, substituted (GILLING), 
T., 2029; P., 286 

Dihydrosantonin (CusMANO), A., i, 864, 

1195. 
and its semicarbazone (BARGELLIN1), 
A., i, 628. 

Dihydroseatole, 6-nitro-, and its hydro- 
chloride and benzoyl derivative (v. 
Braun, GRABOWSKI, and Rawicz), 
A., i, 1382. 

Dihydroselinenol (SEMMLER and Risse), 
A., i, 66. 

Dihydro-d-verbenol and its ee a 
(BLUMANN and ZEITSCHEL), A., i, 
496. 

Dihydro-d-verbenone and its oe 
(BLUMANN and ZeEITscHEL), A., i, 
497. 

Dihydroxylene. See Dimethyleyc/o- 
hexadiene. 

Dihydrozingiberene (SEMMLER and 
Becker), A., i, 743. 

Di-indole, hydrobromide (ScHoxtz), A., 

i, 520. 
ee and benzoyl derivative 
(KELLER), A., i, 403. 

2:4-Diketo-1- -benzoyi- §:5-dimethyl- 

pyrrolidine-3-carboxylic acid, ethyl 

and methy] esters a CoLMAN, 

and BérrcHeER), A., i, 627. 


SUBJECTS. 
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2:4-Diketo-1-benzoyl-5:5-dimethyl- 
pyrrolidine-o-3-dicarboxylic acid, 
esters, and their derivatives (GABRIEL, 
CoL_MAN, and BoérrcHEr), A., i, 623. 

3:5-Diketo-1-benzoyl-2-methyl-2-ethyl- 
pyrrolidine-o-carboxylic acid, esters, 
and their derivatives (PFAEHLER), A., 
i, 753. 

1:2-Diketo-3-benzoyl-3-methylhydrin- 
dene (v. BRAUN and KrrscHBauM), 
A., i, 1368. 

2:5-Diketo-1:4-dibenzoylpiperazine 
(SCHEIBER and RECKLEBEN), A., i, 
969. 

2:6-Diketo-4:4-dimethylpiperidine, 3:5- 
dicyano- (THORPE and Woop), T., 
1592. 

Diketohydrindene-2-aldehyde and -2- 
aldehydeanil, and their metallic salts 
and derivatives (WoLFF and HeEr- 
CHER), A., i, 1107. 

1:3-Diketohydrindene-1-ethoxyindan- 
2:2-spiran (RADULESCU), A., i, 38. 

ay-Diketo-e-»-methoxyphenyl-A‘-hex- 
enoic acid, methyl ester (RYAN and 
ALGAR), A., i, 1069. 

ay-Diketo-c-p-methoxyphenylhexoic 
acid, de-dibromo-, and its methyl 
ester (RYAN and AteaR), A., i, 
1069. 

2:6-Diketo-4-methyl-4-ethylpiperidine, 
3:5-dicyano- (THoRrE and Woop), T., 
1592. 

1:2-Diketo-3-methylhydrindene and its 
derivatives (v. BrauN and Krrscu- 
BAUM), A., i, 1863; (v. BRAuN), A., 
i, 1364. 

2:4-Diketo-5-methyltetrahydro-oxazole 
(TRAUBE and AscHER), A., i, 901. 

Diketone, C,;H,,0., from oxidation of 
the trimeride of as-dimethylallene, 
and its semicarbazone (LEBEDEV), A., 
i, 1291. 

Diketones, interaction of, with acid 
amides (FRIEDBURG), A., i, 985. 

aB8-Diketones, unsaturated (Diets and 
SHARKOFF), A., i, 875. 

B-Diketones, unsaturated (RyAN and 
DvcnieEA), A., i, 1067; (RYAN and 
AGAR), A., i, 1068. 

aB-Diketonic esters, preparation of 

(WauL and Dott), A., i, 478. 
reactions of (WAHL and Dott), A., i, 
765. 
4:9-Diketo-1-phenyldihydro-88-naph- 
thaisotriazole and its oxime (WOLFF 
and HercHer), A., i, 1107. 
ay-Diketo-e-phenyl-A‘-hexenoic acid 
and its esters and dSe-dibromo- (RYAN 
and ALGAR), A., i, 1068. 
1:3-Diketo-2- -phenylperinaphthindene 
(CEsARIs), A., 1, 60, 
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2:4-Diketo-5-phenyltetrahydro-oxazole 
(TRAUBE and AsScHER), A., i, 902. 
ay-Diketopropane-aSfy-tetracarboxylic 
acid. See Dioxalomalonic acid. 
wes gy ee 
and ASCHER), A., i, 901. 
2:5- -Diketotetrahydro. 1:3:4-triazole, 
hydrazine salt of (SToLLE 
Kraven), A., i, 1051. 


gy and its derivatives | 


(v. Braun), A., i, 721. 


Dilatometer and ‘specific gravity bottle, | 


combined (Browns), A., ii, 832. 
Dilution law, colorimetric (Hantzscn), 
A., ii, 651. 
4:5-Dimethoxyaniline, 2(!)-chloro-, and 
its a (SEER and EHREN- 
REICH), A., i, 635. 
1:2-Dimethoxyanthraquinone, 4-amino-, 


4-iodo-, and 4-nitro-(SzERand EHREN- | 
3:4-Dimethoxy-3’:4’-methylenedioxy-2- 


REICH), A., i, 634. 

4:5-Dimethoxybenzene, 2(!)-chloro-1- 
iodo- (SEER and EHRENREICH), A., i, 
635. 

2:3-Dimethoxybenzoic acid, 5- and 6- 
nitro- (CAIN and Simonsen), P., 
380. 

2:5-Dimethoxybenzoic acid, amide and 
anilide of (MAUTHNER), Aes 4, 
632. 


2:5-Dimethoxybenzoic acid, 3-nitro-, 


and its methyl ester (KLEMENC), A., 
i, 49. 

3: 4-Dimethoxybenzophenone, 
hydroxy- (SEN-GurTa and Watson), 
P., 270. 

¢-3:4-Dimethoxybenzoylamylamine. See | 
Veratryl e-aminoamy] ketone. 


2:2’-di- 


m- 
benzoic —— methyl esters (MAUTH- 
NER), A., i, 629. 

m-8:5- -Dimethoxybenzoyloxy-p-meth- 
oxybenzoic acid, methy! ester (MAuTH- 
NER), A., i, 629. 

2-(3’:5’)-Dimethoxybenzoyloxy-3-naph- 
thoic acid, methyl ester (MAUTHNER), 
A., i, 629. 

2- -mp- Dimethoxy-o- benzylbenzylhydras- 
tinine and its hydriodide (FReuND 
and Zorn), A., i, 512. 

4-mp-Dimethoxybenzylhydantoin and 2- 
thio- (JoHNSON and BeENaIs), A., i, 
1238. 

3:5- Sang hee eae ge 
one, 4-hydroxy- (MAUTHNER), A., i, 
278. 

4-mp-Dimethoxybenzylidenehydantoin, 
2-thio- (JOHNSON and BENGis), A., i, 
1238. 

1-a-p-Dimethoxybenzyl-2-naphthol-3- 
carboxylic acid, methyl] ester (WEIs- 
HuUT), A., i, 1348, 


(TRAUBE | 


and } 
| $:3’-Dimethoxydiphenyl-4:4’-dicarb- 


and p-3:5-Dimethoxybenzoyloxy- | 


SUBJECTS. 


3:3’-Dimethoxy-1:1’-dianthraquinony]l, 
a (SEER and EnREN- 
REICH), A., i, 634. 

3:37- Dimethoxy- “4: rive’ ids 
(Muprovéic), A., i, 1350. 

Dimethoxydihydrohematerindicarb- 
oxylic acid, ve 4 ester (KUsTER 
and DEIHLE), A., i, 1005. 


oxylic acid and its salts and methyl 
ester (Muprovéi¢c), A., i, 1849. 

3:6-Dimethoxy-2:5-diisopropyl-p-benzo- 
quinone (FicHTER, JETZER, and 
LEEPIN), A., i, 279. 

4:4’-Dimethoxyhydrochalkone, 2’-hydr- 
oxy- (BARGELLINI and FINKELSTEIN), 
A, 6: @. 

p-Dimethoxyleucomalachite-green 
(Vorockk and KOHLER), A., i, 
761. 


propenyl-6’-vinylstilbene (FREUND 
and COMMESSMANN), A., i, 506. 
3:4-Dimethoxy-3’:4'-methylenedioxy-2- 
styryl-6-vinylstilbene (FREUND and 
FLEISCHER), A., i, 503. 
1:4-Dimethoxycyclopentadiene, dichloro- 
1-hydroxy-, tetrachlorocatechol hemi- 
ether of (JACKSON and KELLEY), A., 
i, 862. 
3:4-Dimethoxyphenylacetic acid, ethyl 
ester (CAIN, SIMONSEN, and SMITH), 
T., 1038. 
3:4-Dimethoxyphenylalanine (JOHNSON 
and BENGIs), A., i, 1238. 
2:5-Dimethoxyphenyl e-aminoamy]| 
ketone, salts and derivatives of (BorT- 
CHER), A., i, 1361. 
2:4-Dimethoxyphenyl chloromethyl] 
ketone (KUNCKELL, ErAs, MULLER, 
and HILDEBRANDT), A., i, 454. 


| a-8:4-Dimethoxyphenylethyl alcohol, 8- 


nitro-, sodium salt (ROSENMUND), A 
i, 465. 
8-3:4-Dimethoxyphenylethylamine, B- 
hydroxy-, and its hydrochloride 
(RosENMUND), A., i, 465. 
3:4-Dimethoxy-2-8-phenylethylbenzyl- 
alcohol (FREUND and FLEISCHER), A 
i, 503. 
B-3:4-Dimethoxyphenylethyl 
ether, 8-nitro- (RosENMUND), 
465, 
3:5-Dimethoxyphenylglyoxylic acid, 4- 
hydroxy-, and its p- “nitrophenyl- 
hydrazone (MAUTHNER), A., i, 
278. 
Di-m-methoxyphenyl-S-naphthacinch- 
onic acid, a-p-hydroxy- (MAUTHNER), 
A., i, 278 
ay-Dimethoxy-a-phenylpropane (STRAUS 
and BERKOw), A., 1, 1318, 


methyl 


Ay. 1, 


INDEX OF SUBJECTS, 


3:4-Dimethoxyphenyl-a-propanolamine 
and its hydrochloride (FARBENFABRI- 
KEN VorM. F. Bayer & Co.), A., 1,361. 

ay-Dimethoxy-a-pheny]-A-propene 
(Straus and BEeRKow), A., i, 1318. 

3:5-Dimethoxyphenyltartronic acid, 4- 
hydroxy-, ethyl] ester (MAUTHNER), 
A., 4, 377. 

2:4-Dimethoxystyrene, aB-dichloro- 
(KUNCKELL, Eras, MULLER, and 
HILDEBRANDT), A., i, 454. 

3:4: Dimethoxy-2-styrylbenzaldehyde 
and its derivatives (FREUND and 
FLEISCHER), A., i, 503. 


2:3-Dimethoxytoluene and 5- and 6- | 


nitro- (CAIN and SrmonsEn), P., 380. 
5:6-Dimethoxy-m-toluidine, 2-nitro- 


(Carn and Simonsen), P., 380. 
Dimethoxyvalerolactone (GiLMouR), P., 
363 


Di-y-methoxyviridine, derivatives of 
(Straus and Zerg), A., i, 994. 

Dimethylacenaphthindandiones, 
meric (FREUND, FLEISCHER, 
Deckert), A., i, 1075. 

Dimethylacetylene. See Crotonylene. 

s-Dimethylallene. See Afy-Pentadiene. 

as-‘Dimethylallene. See +-Methyl-Aé- 
butadiene. 

Dimethylalloxan alcoholates, p-cresolate 
and sulphite (Birrz, Topp, and 
KArRTTE), A., i, 166. 


iso- 
and 


Dimethylalloxan anhydride (Binz), A., | 


i, 166. 
2:6-Dimethyl-4-allylpyridine-3:5-di- 
carboxylic acid and its ethyl ester and 
their derivatives (GRISCHKEVITSCH- 
TROCHIMOVSKI and PAVLOVSKAJA), 
A.; i, 1227. 
Dimethylamino-S-acetylallylene (Far- 
BENFABRIKEN VORM. F, BAyErR & 
Co.), A., i, 342. 
3-Dimethylaminoacetyl-2-methylindole 
and its hydrochloride (SALway), T., 
355; P., 59. 
5-Dimethylamino-A«-isoamylene (FAr- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 342. 
B-p-Dimethylaminoanilinoacrylic acid, 


—— ethyl ester (DAINS,MALLEIS, | 
an 


Meyers), A., i, 1096. 
Dimethylaminoanilinomethyleneaceto- 
acetic acid, ethyl ester (DAINS, MAL- 
LEIs, and Meyers), A., i, 1097. 
p-Dimethylaminoanilinomethylene- 
aceto-aceto-p-dimethylaminoanilide 
(Dains, MALLEIS,and MEyErs), A., i, 
1097. 
p-Dimethylaminoanilinomethylenema- 
lonic acid, ethyl ester, dimethyl- 


aminoanilide of (DAINs, MALLEISs, and | 


Meyers), A., i, 1096. 


| 
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Dimethylaminobenzeneazotetrachloro- 
benzene-v-carboxylic acid (ORNDORFF 
and NicHo.s), A., i, 99. 

p-Dimethylaminobenzil 
and Heng), A., i, 1354. 

2-Dimethylaminobenzoic acid, 5-bromo- 
and 5-chloro- and its salts (v. BRAUN 
and Kruser), A., i, 1332. 

p-Dimethylaminobenzoin and p’-chloro- 
(STAUDINGER and HeEnp), A., i, 1354. 

2-Dimethylaminobenzyl alcohol, 5- 
bromo- and 5-chloro- (v. BRAUN and 
KrvuBeEr), A., i, 1332. 

4-Dimethylaminobenzyl alcohol, 2- and 
8-chloro-, and their derivatives (v. 
Braun and Kruser), A., i, 1331, 
1332. 

p-Dimethylaminobenzyl ethyl ether and 
its methiodide (ScuEpss), A., i, 1155. 

p-Dimethylaminobenzylideneanthranilic 
acid (EKELEY and CLINTON), A., i, 
396. 


(STAUDINGER 


| 5-Dimethylamino-Ac-butylene (FARBEN- 


FABRIKEN VORM. F. BAYER & Co.), 
A., i, 342. 

5-Dimethylamiao-y-dimethylbutan-f-ol, 
preparation of (FARBENFABRIKEN 
vor. F. BAYER & Co.), A., i, 342. 

3:3’-Dimethylaminodiphenyl disulphide 
and _ 6:6’-dinitroso- (ZINCKE and 
Mi.uER), A., i, 357. 

p-Dimethylaminodiphenylpropane (v. 
Braun, DeutscH, and KosciELsk]), 
Ai, 1, 77k 

8-Dimethylamino-a-ethoxy- and  -a- 
methoxy-2-phenylethanes and their 
salts (T'IFFENEAU and FouRNEAU), 
A., i, 1337. 

Dimethylaminoformic acid, csoamyl, B- 
naphthyl, phenyl, and tolyl esters 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 457. 

Dimethylaminoglucose (IRVINE, THOM- 
SON, and GARRETT), T., 249; P., 7. 

o-4-Dimethylamino-2-hydroxybenzoyl- 
tetrachlorobenzoic acid (BLocn), A.., i, 
648. 

4-Dimethylamino-4’-hydroxydiphenyl- 
amine, dichloro-, hydrochloride (Ba- 
DISCHE ANILIN- & SopA-FABRrik), A., 
i, 1100. 

2-a-Dimethylamino-y-hydroxypropyl- 
indole and its salts (SALway), T., 
360; P., 59. 

-Dimethylamino-a-o-iodophenoxypro- 
panol (BRENANS), A., i, 722. 

2-Dimethylamino-4-methylbenzyl alco- 
hol, 5-bromo-, and its derivatives (v. 
Braun and Kruse), A., i, 1332. 

4-Dimethylamino-3-methylbenzyl alco- 
hol and its salts and derivatives (v. 
Braun and Kruprr), A., i, 1381. 
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4-and 6-Dimethylamino-3-methylbenzy) 
alcohols and their derivatives (v. 
Braun, Kruser, and Aust), A., i, 
1328. 

y-Dimethylamino-5-nitro-2-propylani- 
line and its salts (v. BRAUN, GRA- 
BOWSKI, and Rawicz), A., i, 1381. 

y-Dimethylamino-a-2-nitro-p-tolyloxy- 
propanol (BRENANS), A., i, 722. 


2-(or 8-)-Dimethylaminophenazine-7- | 


and -8-arsinic acids (KARRER), A., i, 
413. 

2-Dimethylamino-p-phenetidine, 3:5-di- 
nitro- (REVERDIN and FiiksTENBERG), 
A., i, 851. 

a-Dimethylamino-y-phenoxybutyric 
acid and its derivatives (SALWAY), T., 
357. 

a-Dimethylamino-y-phenoxybutyro-o- 
toluidide and its salts (SaLway), T., 
359. 

2-Dimethylaminophenyl mercaptan, 6- 
amino-, and its salts (ZINCKE and 
MULLER), A., i, 357. 


3-Dimethylaminophenyl methyl sulph-_ 
| By-Dimethyl-A-y-butadiene 


ide, and its salts (ZINcCKE and MUL- 
LER), A., i, 356. 
a-Dimethylaminophenylacetic acid, 
ethyl ester (TIFFENEAU and Four- 
NEAU), A., i, 1338. 
4-Dimethylaminophenylarsinie acid, 3- 
nitro- (KARRER), A., i, 412. 


a- and 8-Dimethylamino-a-phenyleth- | 


anols and their derivatives (TiIFFEN- 
EAU and FourNEAUv), A., i, 1337. 
2-Dimethylaminophenylquinoline-4- 
carboxylic acid (Luzzaro and Crusa), 
A., i, 1419. 
4-Dimethylaminophenyl-7-tolylmeth- 
ane, 2’-amino-, and its picrate (v. 
BraAuN, KruBer, and Aust), A., i, 
1329, 
6-Dimethylamino-3-isopropylbenzyl al- 
cohol and its salts (v. Braun and 
KRvUBER), A., i, 1332. 
y-Dimethylamino-a-o- and -m-tolyloxy- 
propanols and their derivatives (Bre- 
NANS), A., i, 722. 
4’’-Dimethylaminotriphenylcarbinol, 
2:3:4:2’-tetrahydroxy-, anhydro- 
hydrochloride (SEN-GupTa and 
Watson), P., 269. 
ad-Dimethyldiaminovaleric acid. See 
N-Dimethylornithine. 
$-Dimethylamino-o-xylene, 4:6-dinitro- 
(CrossLEY and Pratt), T., 987. 
4-Dimethylamino-o-xylene, 3:5-dinitro- 
(CrossLEY and Pratt), T., 985. 
Dimethylammonium platini-iodide (Dar- 
TA), T., 428; P.; 79. 
nitroso-, platinibromide (GuTBIER and 
Ravscnh), A., i, 1157. 


INDEX OF 


| 63-Dimethyl-As-amylene 


SUBJECTS. 


Dimethyl-n- and -iso-amylamines and 
their picrates (CLARKE), T., 1697. 
(FAVORSKI, 

IpELSoN, and Umnova), A., i, 13. 


| By-Dimethylamylene fy-glycol (MErr- 


WEIN and SPLITTEGARB), A., i, 487. 


| Dimethylaniline, compounds of, with 


mercuric chloride and picric acid (Ko- 
MATSU), A., i, 39. 
Dimethylanilineazobenzoic acid, ethy] 
ester (HANTzscH), A., i, 777 
2:2-Dimethylanthraceneindandione 
(FREUND, FLEISCHER, and DECKERT), 
A., i, 1075. 
2:2-Dimethylanthraquinoneindandione 
(FrEUND, FLEISCHER, and DECKERT), 
A., 4 1076. 
2:4-Dimethylbenzoic acid, 6-hydroxy- 
(FARBENFABRIKEN VORM. F. Bayer 
& Co.), A., i, 366. 
Dimethylbilirubin 
DEIHLE), A., i, 211. 
NN- and 4:4’-Dimethylbisthiohydan- 
toins and derivatives (FRERICHS and 
HO6uier), A., i, 909. 


(KUsTER and 


(diisopro- 
penyl), preparation of (BADISCHE 
ANILIN- & SopA-FABRIK), A., i, 
438, 

dimeride and polymeride of (LEbE- 
DEV), A., i, 1286 
polymerisation products of, and their 
ozonides (HARRIES and HAGEDORN), 
A, 3, 267. 
yy-Dimethylbutane, §8-dibromo- (Fa- 
VORSKI and VELITSCHKOVSKI), A.,, i, 
14, 
ABy-Dimethylbutan-a-ol and its urethane 
(GorskI), A., i, 439. 
1:1-Dimethy]-2-zsobutenylcyc/opropane 
and its oxidation products (KISHNER), 
A., i, 1308: 
Dimethylbutylamine and its picrate 
(CLARKE), T., 1696. 
Ay-Dimethyl-A-butylene, preparation 
of (FomMIN and SocHANskKi), A., i, 
438. 
vyy-Dimethyl-A+-butylene (Fomin and 
SocHAnsK]!), A., i, 331. 
yy-Dimethyl-Af-butylene (tert.-buty/l- 
ethylene), preparation of (FomMIN and 
SocHANSsK]), A., i, 438. 
a8-Dimethylbutyric acid, ethyl ester 
(Gorsk1), A., i, 439. 
AB-Dimethylbutyrolactone-y-carboxylic 
acid, methyl ester (BaRBIER and 
Locaqurn), A., i, 337. 
Dimethylcarbamide 


hydrochloride 
(Brirz and Topp), A., i, 601. 

3:5-Dimethylearbonatobenzoic acid and 
its chloride (E. and H. O. 1, FiscHER), 
A., i, 478. 


INDEX OF SUBJECTS. 


Dimethylcarbonato-orcylaldehyde 
(Hoxscu), A., i, 474 

Dimethylcarbonato-orsellinic acid, ethyl 
ester and chloride of (E. and H. O. L. 
FiscHER), A., i, 477. 

Dimethylcarbonato-orsellinoylorsellinic 
acid (E. and H. O. L. Fiscusr), A., 
i, 478. 

2:3-Dimethylchromone and its deriva- 
tives, and 7(?)-chloro-6-amino-, and 
6-nitro- (PETSCHEK and SIMONIs), A., 
i, 890. 

2:3-Dimethylcoumaran, 2-bromo-4- 
nitroso- (PETSCHEK and Simonis), A., 
i, 890. 

3:4-Dimethylcoumarin, 6-nitro- (PET- 
SCHEK and S1monis), A., i, 891. 

1:2-Dimethy1-3:4-diethylcyclobutane 
(LEBEDEV and MERESHKOVSK]), A.,, i, 
1291. 

88-Dimethyl-55-diethylhexan-y-ol and 
its phenylurethane (HALLER and 
BAvER), A., i, 830. 

BB-Dimethy]-55-diethylhexan-y-one 
(HALLER and BAvER), A., i, 830. 

1:2-Dimethy]-3:4-diethylidenecyclobut- 
ane (LEBEDEV and MEREsHKOVSK)), 
A., i, 1291. 

5¢-Dimethyl-yn-diethyl- 47$-nonadien-e- 
one (HALLER and BAUER), A., i, 830. 

2:6-Dimethy]-2:3-dihydro-1:4-pyran and 
its 5-carboxylic acid and ethyl ester 
(FARGHER and PERKIN), P., 72. 

3:4-Dimethy1-2:3-dihydro-2-pyrimidone, 
5:6-diamino-, and 5-nitro-6-amino- 
(JouNs and BAUMANN), A., i, 1897. 

Dimethyldihydroresorcin, bromoxylen- 
ols from (CROssLEY and RENOUF), P., 
869. 

Dimethyldihydroresorcinol, 
See Dimethylviolanic acid. 

Dimethyl diketone disemicarbazone 
(BuAIsE), A., i, 706. 

1:8-Dimethy1-4-mp-dimethoxybenzyl- 
idenehydantoin (JoHNsON and BEN- 
Gis), A., i, 1238. 

4:6-Dimethyldipentene. See 4:6-Di- 
methyl-A®:*(*)-menthadiene. 

2:2’-Dimethyldiphenyl  (2:2’-ditoly/), 
formation of cyclic compounds from 
derivatives of (KENNER), T., 613; P., 
105. 

2:2'-Dimethyldiphenyl, ww’-diamiuo., 

dihydrochloride (KENNER), T., 627. 
5:5’-dicyano- (KENNER and WITHAM), 
T;,;'206.;. P., 26: 

2:2’-Dimethyldipheny1-5:5’-dicarboxylic 
acid and its esters (KENNER and 
Wirnaw), T., 236; P., 10. 

2 2’-Dimethyldiphenyl-ww’-dicarboxylic 
acid, diethyl ester (KENNER), T., 625 ; 
P., 106. 


CIV. il. 


oximino-. 
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1:2-Dimethy]-3:5-dicsopropylidenecyclo- 
butane (LEBEDEV and MERESHKOV- 
SKI), A., i, 1291. 

1-Dimethyl-2:3-diisopropyl-A!- and -A?- 
cyclopentenes(GopcHOT and TABOURY), 
A., i, 348. 

5:5’-Dimethyl1-2:3’-dipyrrole-4:4’-dicarb- 
oxylic acid, 3-hydroxy-, ethyl ester 
(BENARY and SILBERMANN), A., i, 
652. 

1:2-Dimethylenecyclobutane (LEBEDEV), 
A., i, 1292. 

aa-Dimethylerythrene (FARBENFABRI- 
KEN vorM. F. Bayer & Co.), A., i, 
1145. 

By-Dimethylerythrene, preparation of 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 1. 

1:3-Dimethy1-3-etheny]l-A°-cyclohexene 
and its tetrabromide, oxides, and 
ozonide (LEBEDEV), A., i, 1288. 

1:3-Dimethyl-5-ethylbenzene(KUNCKELL 
and ULEx), A., i, 350. 

1:4-Dimethy1-2-ethylbenzene(KUNCKELL 
and ULex), A., i, 350. 

Dimethylethylcarbinol, chloroformyl 
ester, preparation of urethanes from 
(Merck), A., i, 343. 

1:8-Dimethy]-3-ethylcyclohexane and its 
ozonide (LEBEDEV), A., i, 1288. 

BB-Dimethyl-5-ethylhexan-y-ol and its 
phenylurethane (HALLER and BAvER), 
A., i, 830. 

BB-Dimethyl-6-ethylhexan-y-one (HAtL- 
LER and BAvER), A., i, 829. 

2:3-Dimethyl-l-ethylpyrrole and _ its 
4-carboxylic acid (PiLoty and 
WILKE), A., i, 768. 

3:4-Dimethyl-2-ethylpyrrole and _ its 
picrate (Pitory and Hirscn), A., i, 
292. 

Dimethylgallocyanin and its platini- 
chloride (KEHRMANN and BEYER), 
A., i, 94. 

ay-Dimethylglutaconic cid, labile 

_— and Woop), T., 279; 
~ 
ethyl ester (THorPE and Woop), T., 
1757. 
By-Dimethyl glucose, preparation of 
(MACDONALD), T., 1904; P., 261. 
phenylhydrazone of (IRVINE and 
Scott), T., 585. 

By-Dimethyl a- and 8-glucose (IRVINE 
and Scort), T., 583; P., 71. 

A8-Dimethylglyceric acid, isobutyl ester 
(FAVORSKI and VANSCHEJDT), A., i, 
14. 

Dimethylheptacosylearbinol (RYAN and 
ALGAR), A., i, 336 

Dimethylheptadecylcarbinol (RYAN and 
Dion), A., i, 583. 

89 
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A¢-Dimethyl-A45-heptadiene (K ISHNER), | 
A., i, 1164. 
A¢-Dimethylheptane, 5¢-dibromo- (Kusn- | 


NER), A., i, 1164 
1:1-Dimethyleycloheptan-2-one and its 
semicarbazone (MEERWEIN and 
KreEMERs), A., i, 486. 
and its derivatives (TARBOURIECH), 
A., i, 182. 


Dimethyl- m- and -iso-heptylamines and 
their picrates (CLARKE), T., 1697. 
Be-Dimethyl-Af5-hexadiene (diisocrot yt), 
polymerisation of (LEBEDEY), A., i, 
1289. 
1:2-Dimethyl-A**-cyclohexadiene 
worTH), T., 1246; P., 193. 
1:3-Dimethyl-A!*-cyclohexadiene and its 
derivatives (HAworTH), T., 1248. 


Dimethyleyclohexadienes, constitution of | 


(v. AUWERs), A., i, 1320. 

2:4-Dimethyl-A*-cyclohexadien-4-ol-1- 
one (2:4-dimethylquinol), action of 
hydrobromic and hydrochloric acids 
on (BAMBERGER and REBER), 
370. 

Be-Dimethylhexane, §e-dibromo-, pre- 
paration of, from tribromoisobutane 
(KREsTINSKI and Krivororko), A., 
i, 1145. 


(Ha- | 
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| 1:8- rr re ee 4-one, formation 
of (HALLER), A., i, 1357. 
oxime and semicarbazone (WALLACH 
and Fry), A., i, 279. 

1:3-Dimethylcyclohexan-4-one, tetra- 
bromo- (Boproux and Taxoury), A 
i, 873. 

1:4-Dimethylcyclohexan-2-one and _ its 
oxime (K61z, BLENDERMANN, and 
Meyer), A., i, 179. 

1:4-Dimethylcyclohexan-3-one, 2-chloro- 
(K61z, BLENDERMANN, KArpATI, and 
RosENBuUSCB), A., i, 1200. 

| 1:2- Dimethylcyc/ohexan-3-one-6-carb- 
oxylic acid, ethyl ester and its semi- 
carbazone (Ko6rz, at 
MAHNERT, and RosEnsuscn), A., i, 
1202. 

1:2-Dimethyl-A1-cyclohexene, derivatives 
of (WALLACH), A., i, 452. 


"? 


| 1:3-Dimethyl-A*-cyclohexene and their 


y oo a 


1:1-Dimethylcyc/ohexane, om gE of | 


(ZELINSKI and LEPESCHKIN), A., 
840. 

1:1-Dimethylcyc/ohexane, 
(ZELINSKI and USPENSKI), 
608. 


i, 


3-5-dibromo- 
| a * 


3:3-Dimethyl-[0, 1, 3]-bicyclohexane (ZE- | 


LINSKI and USPENSKI1), A., i, 608. 
y5-Dimethylhexane-y3-diol (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 


A., i, & 
1:1-Dimethylcycichexane-3:5-diol (ZE- 
LINSKI and UspPEnskI), A., i, 608. 


1:3-Dimethylcyclohexane-3:4-diol (WAL- | 
| MAHNERT, and RosENBUSCH), 


LACH and Fry), A., i, 279. 
1:4-Dimethylcyc/ohexane-1:2-diol (W AL- 
LACH), A., i, 452. 
88-Dimethylhexan-y-ol and its phenyl- 
urethane (HALLER and BAvER), A., i, 
829. 
1:1-Dimethylcyclohexan-5-0l (ZELINSKI 
and LEPESCHKIN), A., i, 840. 
1:5-Dimethylcyc/ohexan-6-0l (HALLER), 
A., i, 985. 
1:4-Dimethylcyc/ohexan-2-0l-3-one and 
its benzoyl derivative (Kérz, BLENDER- 
MANN, ROSENBUSCH, and SIkRING- 
HAUs), A., i, 1201. 
88-Dimethylhexan-y-one and its oxime 
(HALLER and BaveEr), A., i, 829. 


1:2-Dimethyleyc/ohexan-3-one (Kérz, 
BLENDERMANN, ROoSENBUSCH, and 
SIRRINGHAUS), A., i, 1291. 


derivatives (WALLACH), A., i, 452. 
1:4-Dimethyl-A!-cyclohexene, derivatives 
of (WALLACR), A., i, 452. 
1;2-Dimethyl-A°-cyclohexen-2-ol 
(Haworts), T., 1247. 
1:3-Dimethyl-A?-cyclohexen-3-ol (Vv. 
AUwWERS), A., i, 1320. 
3:6-Dimethyl-A?-cyclohexen-2-0l-1-gly- 
oxylolactone (Kérz and MEYER), A., 
i, 1066. 
1;2- and 1:4-Dimethyl-A!-cyclohexen-3- 


one and their derivatives (K6rz, 

BLENDERMANN, MAHNERT, and 

RosEnBuscH#), A., i, 1202. 
1:4-Dimethyl-A®-cyclohexen-2-one and 


its oxime and semicarbazone (WAL- 
LACH), A., i, 483. 
1:3-Dimethyl-A’-cyclohexen-4-one and 
its derivatives (WALLACH), A., i, 484. 
1:2-Dimethyl-A!-cyclohexen-3-one-6- 
carboxylic acid, ethyl ester and its 
derivatives (K6rTz, BLENDERMANN, 
A, 3, 
1202. 
| a8-Dimethylhexoic acid and its deriva- 
| tives (BARBIER and LocguIn), A.,, i, 
7¢1, 
| Dimethyl-n- and -iso-hexylamines and 
their picrates (CLARKE), T., 1697. 
2:2-Dimethylindandione-4:5-dicarb- 
oxylic acid (FREUND, FLEISCHER, and 
Deckert), A., i, 1074. 
1:3-Dimethylindene and its picrate 
(v. Braun and KrrscHBAauM), A 
1364, 
a-2:4-Dimethylindyl-e-2:4-dimethyl- 
indolidene-A«y-pentadiene, derivatives 
of (KONIG and SCHRECKENBACH), A., 
i, 400. 
Dimethylmalonanilide 
FLEISCHER, and DECKERT), 


oi, 


(FREUND, 
A., i, 1073. 
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Dimethylmalonic anhydride, preparation 
of (Orr), A., i, 1303. 

Dimethylmalonic diphenylacetic anhydr- 
ide (STAUDINGER, ANTHES, and 
ScHNEIDER), A., i, 1340. 

4:6-Dimethyl-A**)-menthadiene (4:6- 
dimethyldipentene), and its oxides 
and ozonide, and action of hydrogen 
chloride on (LEBEDEV), A., i, 1286. 

Dimethylmenthone and its derivatives 
(HALLER), A., i, 630. 

By-Dimethyl methylglucoside 
DONALD), T., 1903; P., 261. 

By-Dimethyl] a-  methylglucoside and its 
e¢-l- we ree es (IRVINE 
and Scorr), T., 581; P.; 71. 

By-Dimethyl clicaninihianddiee 
acetone (MACDONALD), T., 1903; P., 
261. 

a- and 8-Dimethylmorphimethine meth- 
iodide (RIEDEL), A., i, 1224. 

2:2-Dimethyl-1:2-, -1:8-, and -2:3-naph- 
thindandiones and their derivatives 
(FREUND, FLEISCHER, and DECKERT), 
A., i, 1074. 

2:2-Dimethy1-1:8-naphthindandione-4:5- 
dicarboxylic acid and its anhydride 
(FREUND, FLEISCHER, and DECKERT), 
A., i, 1075. 

2:2-Dimethylnorcamphane-3-spiroamino- 
cyclopropane and its salts (BUCHNER 
and WEIGAND), A., i, 377. 

2:2- Dimethylnorcamphane- 8-spirocyclo- 
propanecarboxylic acid and its salts 
and derivatives (BUCHNER and WEIG- 
AND), A., i, 377. 

2:2- -Dimethylnorcamphane- 8-spirocyclo- 
propanemethylol and its phenyl- 
urethane (BUCHNER and WEIGAND), 
A., i, 377. 

B¢- Dimethyl- Afs-octadiene, 

See Geranylamine. 
6-chloro-. See Geranyl chloride. 
de-Dimethyloctane-5e-diol (FARBEN- 
FABRIKEN vorM. F. Bayer & Co.), 
A., i, 2. 

Dimethyl-n- and -iso-octylamines and 
their picrates (CLARKE), T., 1698. 

1:1-Dimethylolcyc/obutane ’ (ZELIN SKI 
and Usrptnov), A., i, 466. 

Dimethylolcyclopropane, 
(ZELINSKI and KraveEc), A., i, 254. 

N-Dimethylornithine and its _ salts 
a and PERGMANN), A., i, 

11. 


(Mac- 


6-amino-. 


diacetate of | 


Dimethylpentadecylearbinol and _ its | 
acetate (RYAN and Ditton), A., i, | 


583. 

85-Dimethylpentane, y-bromo- (KIsH- 
NER), A., i, 1165. 

55-Dimethylpentoic acid, 5-cyano- (TAR- 
BOURIECH), A., i, 182. 


ii. 1347 


Dimethylphenanthraquinoneindandione 
(FREUND, FLEtscuEr, and DECKER?), 
A., i, 1076. 

Dimethylphenanthreneindandione 
(FREUND, FLEISCHER, and DECKERT), 
A., i, 1076. 

3:4-Dimethylphenylthiolstyrene (RUHE- 
MANN), A., i, 1375. 

cis-2:6-Dimethylpiperazine (Pore and 
READ), P., 382. 

2- and 3-Dimethylpiperazines, and their 
1:4-dibenzoyl derivatives, absorption 
spectra of (Purvis), T., 2287. 

Dimethylcyclopropane, dibromo- (ZE- 
LINSKI and Kravec), A., i, 255. 

1:1-Dimethylcyc/opropane-2-carboxylic 
acid (KISHNER), A., i, 1163. 

BB-Dimethylpropanedicarboxylic acid, 
a-cyano-, ethyl ester (THORPE and 
Woop), T., 1583. 

B8-Dimethylpropanetricarboxylic acid, 
and its derivatives and a-cyano-, 
ethyl ester (THORPE and Woop), T., 
1583; P., 255. 

1:2-Dimethyl-3-csopropylidenecyclo- 
butan-4-one and its semicarbazone 
(LEBEDEV and MERESHKOVSK]), A., 
i, 1291. 

1: 2- -Dimethy1-3-isopropylc “8 wee 
(GopcuotT and Tasoury), A., i, 348. 
1:2-Dimethy1-3-/sopropyl-a'- and -A2- 
cyclopentenes (GopcHoT and Ta- 
BoURY), A., i, 348. 

2:3-Dimethylpyrazine-5:6-dicarboxylic 
acid, methy] ester and diamide (Boérr- 
CHER), A., i, 1390. 

$:5-Dimethylpyrazole, compound of 
styphnic acid and (AGOSTINELLI), A 
i, 459. 

3:5-Dimethylpyrazole, 4-amino-, salts of 
(MoreGAn and REILLY), P., 379. 

3:5-Dimethylpyrazole-4-azo-8-naphthol 
(MorGAN and REILLY), P., 379. 


| $:5-Dimethylpyrazole-4-azo-8-naphthyl- 


amine (MorcaN and Rely), P., 
379. 

Dimethylpyridinium platinibromide 
(GurBieR and Ravscn), A., i, 1158. 
2:3-Dimethylpyrrole and its picrate 

(Prtory and Hirscn), A., i, 293. 
1:2-Dimethylpyrrole-8-carboxylic acid, 
4-hydroxy-, nitroimino-, and iso- 
nitroso- (BENARY and SILBERMANN), 
A., i, 653. 
2:3-Dimethylpyrrole-4:5-dicarboxylic 
acid and its ethyl hydrogen ester 
(PrLoty and Hrrscn), A., i, 293. 
esters of, and their picrates (PILOTY 
and WILKR), A., i, 768. 


| 2:3-Dimethylpyrryl-4-ethanoneoxalic 


| 


acid, ethyl ester (PrLoTy and Witt), 
A., i, 1226. 
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2:4-Dimethylpyrryl-3-ethanoneoxalic 
acid and its ethyl ester and its deriva- 
tives (PrLoTty and WILL), A., i, 1226. 

2:4-Dimethylquinol. See 2:4- Dimethy 1- 


A2:5.cyclohexadien-4-ol-1-one. 
4:7-Dimethylquinoline and its picrate 
(Ewins and Kine), T., 109. 
4:8-Dimethylquinoline and its salts and 
2-hydroxy- (Ewins and Krne), T., 
107. 


6: * Dimethylquinoline. Sve 8-Cytisoli- 

ine. 

Di-2-methylquinolinecarbamide and its 
hydrochloride (Stark and Horr- 
MANN), A., i, 1235. 

Dimethylsuccinic acid, optical resolution 


of (WERNER and Basyarin),A., i, 1302.- 


Dimethylsuccinonitrile, s-diamino-, and 
its derivatives (Diets and OrTsvukI), 
A., i, 836. 

Dimethylsulphone, ¢e¢vabromo- (FrRomMM 
and ScHOMER), A., i, 1058. 

2:6-Dimethy]-2:3:5:6-tetrahydro-1:4- 

yran (FARGHER and PERKIN), P., 73. 
3:4-Dimethyl-1:2:3:6-tetrahydropyr- 
imid-2:6-dione, 5-nitro- (a-nitrodi- 
methyluracil) (JOHNS and BAUMANN), 
A., i, 1397. 
4:5-Dimethyltetrahydropyrimid-2:6- 
dione, 4-chloro-, and its acetyl deriva- 
tive and 4-hydroxy- (JouNson and 
CHERNOFF), A., i, 657. 
4:8-Dimethyl-1:2:3:4-tetrahydroquino- 
line and its derivatives (Ewins and 
Kina), T., 108. 
6:8-Dimethyl-1:2:3:4-tetrahydroquino- 
line. See a-Cytisolidine. 
4:6- 


derivatives (Ewins and Kina), T., 
110. 
1:3-Dimethylthiolbenzene, and 4:6-di- 


bromo-, and its dibromide, and 4:6- | 


dichloro-, and 4-nitro- (ZiINCKE and 
KnrtGEr), A., i, 44. 
4:4’-Dimethylthioldiphenyl tetra- and 
hexa-bromides and hexaiodide (ZINCKE 
and Daum), A., i, 46. 
Dimethyl-m-toluidine, 
Bravn and KRvuBEr), 
Dimethyluracil, a-nitro-. See 
Dimethy]-1:2:3:6-tetrahydropyrimid- 
2:6-dione, 5-nitro-. 
2:5- trey a Or ie 
and STAFFEN), A., i, 531. 
2:6-Dimethyl-4-vinyldihydropyridine- 
$:5-dicarboxylic acid, ethyl ester 
(GRISCHKEVITSCH-TROCHIMOVSKI and 
PAVLOovsKAJA), A., i, 1227. 
Dimethylviolanic acid (oximinodimethy!- 
dihydroresorcinol) and its salts and 
methyl ester (Lirscuitz), A., i, 1361. 


p-broms- (Vv. 
A., i, 1382. 


(MEYER 


and 4:7-Dimethyl-1:2:3:4-tetra- | 
hydroquinolines and their salts and 


| 2:5-Dioctyl-p-benzoquinone, 


3:4- | 
| Dionine. 
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Di-p-methylviridine, derivatives of 
(Srraus and ZEIMg), A., i, 994. 

Dinaphthanthracene derivatives, syn- 
thesis of (W. H. and M. Mixs), P., 
126. 

o-, m-, and p-Di-a- ee et ga eg 
(SeER and DiscHENDORFER), A., i, 
1365. 

3:8- and 3:10-Di-a- and -8-naphthoyl- 
pyrenes (ScHOLL, Seer, and y. Sry- 
BEL), A, 1, 98. 

a:a ’Dinaphthyl, 5:5’-dibenzoyl deriva- 
tive and 4:4’-dicyano- (SkER and 
ScHo.1), A., i, 734. 

aa-Dinaphthyl, 2:4:2’:4’-tetranitro- 
(RinDz), T., 1917. 

a0-Di-1- and. "2. -naphthylaminosebacic 
acids and their ethyl esters (Lr 
SvEur), T., 1122. 

2:5-Di-a-naphthyl-3:4-benzofuran 
(SEER and DIscHENDORFER), A., i, 
1366. 

aa-Dinaphthyl-4:4’- and -5:5’-dicarb- 
oxylic acids and their derivatives 
(SEER and ScHoLt), A., i, 734. 

Di-a-naphthylheptacosylearbinol (RYAN 
and ALGAR), A., i, 336. 

s-Di-1- and -2-naphthyloctamethylene- 
diamines and hydrochloride of the 
latter (LE Suzur), T., 1122. 

y-Dinaphthylpentane, "L:- dihydroxy-, 

anhydride of, and its oxidation (SEN- 
Gupra), P., 382. 

1:4-Di-a-naphthylphthalazine (SEER 
and DISUHENDORFER), A., i, 1366. 

8-Dinaphthylpropane, 1:1-dihydroxy-, 
anhydride of, and its oxidation pro- 
ducts (SEN-GupTA), P., 382. 

Dinitrito(bisethylthiolacetato)-platinoic 
acid, sodium salt (RAMBERG), A., i, 
952. 

Di-2:4-dinitrophenyl diselenide (Fromm 

and Martin), A., i, 1323. 
disulphide (FromMM, BeNzINGER, and 
ScHAFEr), A., i, 175. 

3:6-di- 

(FicHTER, JETZER, and 

og by Ss 


hydroxy- 
LEEPIN), A 


| Diolefines, preparation of (BApDISCHE 


ANILIN- & Sopa-Fasrik), A., i, 
438. 

See Ethylmorphine. 
o-Diorsellinic acid (E. and H. O. L. 


FiscHER), A., i, 733. 


| Diopside and jadeite, attempts to form 


mixed crystals of (ScHUMOFF- 
DELEANO), A., ii, 517. 
white, from Grisons, Switzerland 
(CoRNELIUsS), A., ii, 332. 
Dioxalomalonic acid, ethyl and methyl 
esters (SCHOLL and EGERER), A., i, 
588. 


Dioxime peroxides. See isoOxadiazole 
oxides. 

ae ee (JoHNs), 

., i, 405. 

2:8-Dioxy-1:6-dimethyl]-1:2:8:9-tetra- 
hydropurine (JoHNs and BAUMANN), 
A., i, 1397. 

2:8-Dioxy-6-methyl-9-ethylpurine 
(JoHNS and BAUMANN), A., i, 1000. 

6:8-Dioxy-2-methylthiolpurine (JoHNs 
and BAUMANN), A., i, 774. 

1-Dioxythionaphthen, 3-hydroxy- (LAN- 
FRY), A., i, 193. 

Dipentene from isoprene (LEBEDEV), A., 
i, 1288. 


Diphenacyl sulphide, derivatives of 
(FromM and ScuémEk), A., i, 
1058. 


sulphone and its derivatives (FRomM 
and FLASCHEN), A., i, 186. 
derivatives of YFromM and ScuHo- 
MER), A., i, 1058. 
sulphoxide (FRoMM and FLASCHEN), 
A., i, 186. 
derivatives of (FRoMM and ScHOMER), 
A., i, 1058. 
Diphenacyl, p-bromo- 
Tuorp), A., i, 369. 
a-and B-chloro-. See 3:4-Oxido-3:5- 
diphenyltetrahydrofuran, cis- and 
trans-2-chloro-. 

Diphenacyls, a- and §-halogenated, 
constitution of (WIDMAN and ALMs- 
TROM), A., i, 1219. 

Di-p-phenetyldicyanodiamide (Fromm, 
Hyper, JuNG, and Srurm), A., i, 
205. 

Di-p-phenetylguanidothiocarbamide and 
its hydrochloride (FrommM, HEyDER, 
June, and Sturm), A., i, 205. 

4:4’-Diphenol, 3:3’- and 3:5’-dinitro- 
(Cain, CounTHARD, and MICKLETH- 
walt), T., 2083. 

Diphenols, detection of, colorimetric- 
ally (ScHEWKET), A., ii, 885. 

Diphenoquinonetetraoxime (GREEN and 
Rowe), T., 2027 ; P., 276. 

meri-Diphenoquinonetetraphenyldi- 
imonium picrate (PiccarD), A., i, 
896. 

Diphenoxyacetylmorphine (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 385. 
Diphenoxyethylcyanamide (v. Brawn), 

A., i, 720. 

Diphenoxypropanol, tetraamino-, hydro- 
chloride and tetranitro- (BRENANS), 
A., i, 722. 

Diphenoxypropylcyanamide (Vv. BRAUN), 

“yy, Fa 

Diphenyl disulphide, 3:3’-diamino-, 
and its salts and acetyl derivative 

(ZINCKE and MULLER), A., i, 356. 


(HALE and 
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Diphenyl, 4:4’-dibromo-3:3’- and -3:5’- 
dinitro-, 4:4’-dichloro-8:8’-dinitro-, 
4:4’-diiodo-8:8’- and -3:5’-dinitro-,3:3’- 
dinitro-4:4’-dicyano- and 3:3’-dinitro- 
4:4’-dithiocyano- (CAIN, COULTHARD, 
and MICKLETHWAIT), T., 2080. 

Diphenyl series, studies in the (CAIN, 
Macbeth, and StEwant), T., 586; P., 
77; (Cain, CouLTHARD, and MICKLE- 
THWAIT), T., 2074 ; P., 289. 

Diphenylacetaldehyde,hydroxy-, phenyl- 
hydrazone of (ZERNER), A., i, 1313. 

Diphenylacetic acid, bromo- (MEER- 
WEIN and KrEMERs), A., i, 487. 

Diphenylacetic anhydrides and their 
decomposition (STAUDINGER, ANTHES, 
and ScHNEIDER), A., i, 1339. 

Diphenylacetyl iodide (STAUDINGER 
and ANTHES), A., i, 616. 

Diphenylacetylcarvoxime 
WOLFSLEBEN), A., i, 265. 

3:3’-Diphenylacetylenedibenzospiro- 
pyran (RUHEMANN and LEvy), T.,559. 

Diphenylacetylenedi-8-naphthaspiro- 
pyran (RUHEMANN and Levy), T., 560. 

Diphenylallylethylene glycol. See 5de- 
Diphenyl-Ae-pentene-de-diol. 

Diphenylamine, binary eutectics between 
p-nitroanisole, urethane, and (VAsI- 
LIEV), A., ii, 1037. 

acetylation of (BOESEKEN), A., i, 43. 

mechanism of the blue colour reaction 
of, and colour reactions related to 
the (WIELAND and MULLER), A., i, 
1386. 

Diphenylamine, o-amino-, propiony] de- 
rivative and its o-benzoyl derivative 
(WotFr, Grin, and Kovasiys), 
A., i, 1102. 

thio-. See Phenthiazine. 

6- and 7-Diphenylamino-1-naphthol-3- 
sulphonic acid, 4’-amino- (FARsEN- 
FABRIKEN VorM. F. BAYER & Co.),A., 
i, 398. 

Diphenylarsenious acid, dinitro-(BARt), 
A., i, 415. 

Diphenylbenzidine, formation of (WIE- 
LAND and MULLER), A., i, 1386. 

1:3-Diphenyl-2:1-benzopyran (ScHMID- 
LIN and GARcfA-BAnvts), A., i, 51. 

a5-Diphenyl-8-benzyl-n-butane, d-87-, 
and /-85-dihydroxy- (McKENZIE and 
Martin), T., 116. 

Diphenylbis-1-(azo-2-hydroxy-3-naph- 
thoic acid), sodium salt (SrrcAR and 
Watson), A., i, 913. 

Dipheny]l-4:4’-bisazo-2-naphthol and its 
derivatives (CHARRJER and FERRERI), 
A., i, 1114. 

Diphenyl-4:4’-bisazo-2-naphthol, 3:3’- 
and 3:5’-dinitro- (CAIN, COULTHARD, 
and MICKLETHWAIT), T., 2080. 


(Rupe and 
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Diphenyl-4:4’-bisazophenol, 3:3’- and 
3:5’-dinitro- (CAIN, COULTHARD, and 
MICKLETHWAIT), T., 2079. 

5:5’-Diphenyl-A*”’-bisthiophen-3-one 
(‘‘ bis-5-phenyl-2-thiophenindigo ’’) 
(FRIEDLANDER aud KiIELBASINSKI), 
A., i, 194. 

aa- and et ae (SABATIER 
and Murat), A., i, 717. 

1:3- -Diphenylcyclobutane-2 :4-diatropo- 
nitrile (SToBBE and BARBASCHINOY), 
A., i, 178. 

1:3-Diphenyleyc/obutane-2:4-di-a-cyano- 
acrylic acid, esters of (REIMER 
KELLER), A., i, 1060. 

Dipheny]-tert. -butylearbinyl 
a Racky, and BorNHARD?), 

aa- 3 dana her ee 
and Murat), A., i, 717. 

Diphenyl-a-isobutyryltelluretine — bro- 
mide. See Diphenyltelluricsobutyric 
acid, a-bromo-. 

Diphenylearbamy]- -O-, -M-, 
synaldoximes (BrapDyYy 
T., 1616, 1617. 

Diphenylearbazide, use of, as an indica- 
tor in the titration of iron (BARNE- 
BEY and WItson), A., ii, 248. 


(SABATIER 


and -p-benz- 
and Duny), 


Diphenylisochroman. See 1:3-Diphenyl- | 
| a¢-Diphenyl-8:e-dimethylhexane, (¢etra- 


3:4-dihydro-2:1-benzopyran. 
Diphenylisochromene. See 1:3-Dipheny]- 
2:1-benzopyran. 
ax-Diphenyldecane, 2:4:2':4’-te/ranitro- 
(BorscHE and WoLLEMANN), A.,i,171. 


4:4’-Diphenyldibenzyldisulphone (ZIN- | 
| Diphenyldimethyltrimethylenediamine, 


CKE and Daum), A., i, 46. 
4:4’- -Diphenyldibenzyldisulphoxide(Z IN- 
cKE and Daum), A., i, 46. 
3:4-Diphenyl-2:5-dibenzylidene-A**-cy- 
clopentenone (RUHEMANN and LEvy), 
Diphenyldi-iert.-butylethane (SCHLENK, 
Racky, and BorRNHARDT?), A., i, 36. 


oxy-, and its salts and methyl ester 
and the acetate of the latter, and 
3:3’dihydroxy- and its methyl ester 
and the diacetate of the latter (Mu- 
provti¢), A., i, 1350. 
3:4-Dipheny]-2:5-dicinnamylidene-A’:‘- 
cyclopentenone (RUHEMANN and 
LEvy), T., 558. 
aa-Diphenyi-88-diethylbutan-a-ol 
(RaMART-LucAs), A., i, 1326 
ap ot, went dar le are 
cKE and Daum), A., i, 46. 
pan oe (ZIN- 
CKE and Danm), A., i, 46. 
Diphenyldiethylethylenediamine and its 
dipicrate (TuorPe and Woop), T., 
1608. 
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Diphenyldiethyltetrazen, pp’-dinitro- 
(WIELAND and REISENEGGER), A 
1399. 

Diphenyldiethyltrimethylenediamine 
picrate (THORPE and Woop), 'I., 1611. 


vp & 


1:3-Dipheny1-3:4-dihydro-2:1-benzo- 
pyran — IN 
Bants), A., i, 51. 

4:5- hhengttibehmateendiee, oxida- 
tion and rearrangement of, to 5:5-di- 
we dantoin (BIL 1z and SEYDEL ), 


and Garcfa- 


din 


, 298. 
| 2:3. Diphenyl- -2:3-dihydro-1:3:4-naphtha. 


isotriazine, resolution of, into its op- 
tically active components and its salts 
(Pork and Taytonr), T., 1763 ; P., 259 


(McComBiz and Scarzorovucn), T., 
58. 


| 2:3-Diphenyl-2:3-dihydro-1:2:4-triazine 


(Wirt), A., i, 1248. 

«8-Diphenyl-yy-dimethyl-A«-butene ar 
its oxidation (RAMART-LucAs), A 
1326. 

4:4’ yo a a ee (ZIN- 
CKE and Daum), A., i, 46. 

4:4’. -Diphenyldimethyldisulphoxide 
(ZINCKE and Daum), A., i, 46. 

Diphenyldimethylethylenediamine pic- 
rate (THORPE and Woop), T., 1609. 


“? 1, 


nitro- (v. Braun, Dervutscn, and 
KoscigEusk!), A., i, 772. 

aa-Diphenyl-7y-dimethylpropan-ca-ol, 
dehydration of (RAMART-LucAs), A., 
i, 1326. 


preparation of, and its salts (THORPE 
and Woop), T., 1611. 

Diphenyldiselenide-di-o-dicarboxylic 
acid, ethyl and methyl esters and their 
hydrochlorides (LEssER and WEIss), 
A., i, 1184. 


| Diphenyldiselenide- -di-p- —— acid 
Dipheny1-4:4’-dicarboxylic acid, 3-hydr- | 


(Lesser and Weiss), A., i, 1186. 
2:5-Diphenyl-1:4-dithien (J 1d Prov Mo- 
RAN, and KoHMANN), A., i, 642. 
Diphenylene, and dibromo-, and di- 
and tetra-nitro- (Doppiz, Fox, and 

GAUGE), T., 36. 

Diphenylene oxide, penta- and hezxa- 
nitro-, non-existence of (MAILHE), A., 
i, 44, 

Di-1:3-phenylene disulphide (ZINCKE 
and Kricer), A., i, 44. 

Diphenyleneacetic acid. Sec Fluorene- 
9-carboxylic acid. 

Diphenyleneacetylhydrazide and _ its 
—— (SToLLk, MinzeEt, and 
Wo tr), A., i, 996. 

4:4’ -Diphenylene- -bis-[bidiphenylylcarb- 
inol] (ScHLENK), A., i, 610. 
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By-Diphenylene-A*-dihydromuconic 
acid, a-bromo-y-hydroxy-, 5- and 7- 
hydroxy-, lactones of, and their deri- 
vatives (Brscuxg, KourEs, and Mar- 
SCHALL), A., i, 868. 

By-Diphenylenemuconic acid and its 
sodium salt and esters (BESCHKE, 
KOHRES, and MARSCHALL), A., i, 869. 

a-Diphenylenepropionic acid. See 9- 
Methylfluorene-9-carboxylic acid. 

aa-Diphenylethane, 888-trichloro-a-bro- 
mo- (SCHLENK, Racky, and Born- 
HARDT), A., i, 36. 

a8-Diphenylethane, 4-amino-, 4-hydr- 
oxy-, and 4-iodo-, and their deriva- 
tives (v. Braun, Drvutscu, and 
KoscrEusk1), A., i, 770. 
s-di-p-iodo- (ELBS and JAROSLAVZEV), 
A., i, 841. 
a8-Diphenylethane-af-bis-2-naphthol-3- 
carboxylic acid, methyl ester (Ros- 
LAV), A., i, 1346. 

Di-8-phenylethylamine and its picrate 
(DeckER, Kroprp, Hoyer, and 
BECKER), A., i, 289. 

Diphenylethylene, leuco- bases and colour- 
ing matters derived from (LEMOULT), 
A., i, 13885. 

ay- Diphenyl- B- —e (SABATIER 
and Murat), A., i, 845. 

ay-Diphenyl-8-ethyl-A*-propylene 
(SABATIER and Murat), A., i, 845. 

Diphenylformamidine, di-p-iodo-, and its 
hydrochloride (DAINs, MALLEIS, and 
MEYERS), A., i, 1097. 

Diphenylheptacosylcarbinol (RYAN and 
AGAR), A., i, 336. 

Diphenylheptadecylearbinol (RYAN and 
Ditton), A., i, 583. 

s-Diphenylheptamethylenediamine and 
its derivatives (Lz SvEuR), T., 1125. 

an-Diphenylheptane (BorscHe and 
WoLLEMANN), A., i, 172. 

an-Diphenylheptan-y-ol (BorscHE and 
WoLLEMANN), A., i, 172. 

an-Diphenyl-A«-hepten-y-one (BoRSCHE 
and WoLLEMANN), A., i, 172. 

Diphenylhexacarboxylic acid, silver salt 
and anhydride (LIEBERMANN and 
Karpos), A., i, 276. 

a¢-Diphenylhexane, derivatives of, and 
pp’-diamino-, 2:4:2’:4’-tetraamino-, 
dinitrodiamino-, trinitroamino-, and 
2:4:2’:4’-tetranitro-, and their deriva- 
tives (v. Braun, DeEvutTscH, and 
KoscrEtsk!), A., i, 771. 

a¢-Diphenylhexane, a(-diamino-, and 
its derivatives (BorscHEand WoLLE- 
MANN), A., i, 171. 

Be-Diphenylhexane (Dupont), A., i, 697. 
1:4-Diphenyleyc/ohexane (THORPE and 

Woop), T., 1573. 
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1:1-Diphenylcyclohexan-2-one and _ its 
semicarbazone (MEERWEIN- and 
Prosst), A., i, 486. 
ae tga ee formation of, 
from 5-diphenyldihydroglyoxalone 
(BILTz one SrYpDEL), A., i, 298. 
Diphenylhydroxylamine, action of sulph- 
uric acid on (WIELAND and MULLER), 
A., i, 1386. 
Diphenyliminodihydrothiodiazole 
(Buscu and Scumipt), A., i, 907. 
3:5-Diphenylimino-1 :4-diphenyltetra- 
hydro-1:2:4-thiodiazole, preparation 
of (Fromm and Bitrericn), A., i, 
204. 
Diphenyliminotetrahydrothiodiazole 
(BuscH and Scumipt), A., i, 907. 
Diphenyl ketimine (MourrEv and 
Micnonac), A., i, 874. 
Diphenylmaleinimide, copper salt (Ley 
and FiscuHEr), A., ii, 170. 
Diphenylmethane, 4:4’-diamino- (FArB- 
WERKE VORM. MEISTER, Lucius, & 
Brinine), A., i, 96. 
1;3-Diphenyl- a 
ole (BAUER and VoGEL), A., i, 1064. 
1:3-Diphenyl-5-m- -methoxyphenylpyraz- 
oline (BAUER and VoGEL), A., i, 1064. 
Diphenylmethylbenziminazole, ’ 2 -hydr- 
oxy- (BISTRZYCKI and PRzEworsk}), 
A., i, 104. 
aa-Diphenyl-y-methylbutane (SABATIER 
and Murat), A., i, 845. 
aa-Diphenyl-y- ‘methylbutanol(SaBATIER 
and Murat), A., i, 845. 
aa-Diphenyl-y-methyl-A«-butene (SABA- 
TIER and MuRArT), A., i, 845. 
aa-Diphenyl-8-methylbutyric acid and 
its nitrile and anhydride (RAMART- 
Lucas), A., i, 1327. 
Diphenylmethylearbamazide (OLIVERI- 
MANDALA and CALDERARO), A., i, 
961. 
2:5-Diphenyl-6-methyl-1:2-dihydropyri- 
done, 3-hydroxy- (THorrE and 
Woop), T., 1577. 
2a-Diphenyl-8-methyl-8-ethylbutan-a-ol 
(RAMART-LUCAs), A., i, 1826. 
aB-Diphenyl-y-methyl-y-ethylpentan-- 
ol (RAMART-LucAs), A., i, 1326, 
a8-Diphenyl-y-methyl-y -ethyl-Aa-pent- 
ene and its oxidation (RAMART- 
Lucas), A., i, 1827. 
aa-Diphenyl- B-methylpropane(SABATIER 
and Murat), A., i, 717. 
aa- and ary-Diphenyl- -8-methylpropylene 
(SABATIER and Murat), A., i, 717 
aa-Diphenyl-8-methylpropyleneglycol 
(MEERWEIN and SPLITTEGARB), A., i, 
487. 
Diphenylmethyltelluronium hydroxide 
and its salts (LEDERER), A., 1, 1182. 
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BaiLEy), A., i, 1104. 
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(Torrey and Brewster), A., i, 649. 
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BIE apd ScarBorovuGH), T., 62. 
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T., 1835. 
Diphenyl-a-naphthylmethane, chloro- 
(ScHLENK and RENNING), A., i, 35. 
Diphenyl-a-naphthylmethyl (ScHLENK 
and RENNING), A., i, 35. 
4:5-Diphenyl-3-8-naphthy]-2:3:4:5- 
tetrahydro-2-oxazolone (CROWTHER 
and McCompig), T., 31. 
3:4-Dipheny]-2:5-di-p-nitrobenzylidene- 
A*4-cyclopentenone (RUHEMANN and 
Levy), T., 558. 
at-Diphenylnonane (BorscHE and WoL- 
LEMANN), A., i, 172. 
at-Diphenylnonan-e-ol (BorscHE 
WOLLEMANN), A., i, 172. 
a-Diphenyl-A‘-nonene (BorscHE and 
WOLLEMANN), A., i, 172. 
Dipheny]-2:4:5:2’:4’:5’:?:?’-octacarb- 
oxylic acid and its salts (LIEBERMANN 
and Karpos), A., i, 276. 
a0-Diphenyl-An-octadiene and its tetra- 
bromide (BorscHE and WoLLEMAN)), 
A. %, 30k 
s-Diphenyloctamethylenediamine and its 
derivatives (Lz Sueur), T., 1121. 
Bn-Diphenyloctane (v. Braun, GRABOW- 
SKI, and KirscHBAumM), A., i, 614. 
Bn-Diphenyloctane, efraamino-, and 
tetranitro- (v. BRAUN, DruTscH, and 
KoscrEtsk1), A., i, 772. 
Diphenylparabanic acid, 4:4’-dibromo- 
(BriTz and Topp), A., i, 602. 
Diphenylpentadecylearbinol (RYAN and 
Diitoy), A., i, 583. 
ae-Diphenylpentane 
Morat), A., i, 845 
ae-Diphenylpentane, éc¢ranitro-(BorscHE 
and WoLLEMANN), A., i, 172. 
ae-Diphenylpentan-a- and -y-ol(PoRscHE 
and WoLLEMANN), A., i, 172. 
ae-Diphenylpentan-y-one (SABATIER and 
Murat), A., i, 845. 
ae-Diphenyl-A-- and -AB-pentene 
— and WoLLEMANN), A., i, 
172. 
de-Diphenyl- A*-pentene-de-diol and ether 
from it (JAKUBOVITSCH), A., i, 264. 
ae-Diphenyl-A-pentene-ye-dione (RYAN 
and Dun.za), A., i, 1068. 
3:4-Diphenyl-A*:*-cyclopentenone-2- 
oxalic acid and its ethyl ester (RUHE- 
MANN and Levy), T., 557. 
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9:9-Diphenylphenanthrone (MEERWEIN, 
KReEMERS, and SPLITTEGARB), A., i, 
486. 

s-Diphenyl-o-phenylenediamine. 
Phenylene-s-diphenyldiamine. 

Diphenylpropane, o- and p-amino-, and 
p-hydroxy-, and their derivatives (v. 

-» Braun, Deutscn, and KoscrEtskxt), 
As 4,708 

Diphenylpropanone 
Murat), A., i, 845 

a8-Diphenylpropionylearvoxime (Rurz 
and WoLFSLEBEN), A., i, 265. 

Di-8-phenylpropionylearvoxime (Rvrr 
and WOLFSLEBEN), A., i, 265. 

Diphenyl-a-propionyltelluretine brom- 
ide. See Diphenyltelluripropionic 
acid, a-bromo-. 

a8-Diphenylpropylamine, 8-hydroxy- 
(McKenziz and Barrow), T., 1335. 

2:3-Diphenylpyrazinoanthraquinone 
(TerREs), A., i, 738 

1:3-Diphenyl-5-pyrazolone-4-glyoxylic 
acid and its salts and derivatives 
(WIsLICENUS, ELVERT, and Kurtz), 
A., i, 1388. 
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their salts and 6-chloro-, and 6-hydr- 
oxy- (ALMsTROM), A., i, 1240. 

3:4- and $:5-Diphenylpyridazin-6-one 
(AtmsTROM), A., i, 1240. 

2:6-Diphenylpyrone, conversion of 
distyryl ketone inte (VORLANDER and 
MEYER), A., i, 56. 

2:3-Diphenylquinoline-4-carboxylic 
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BENFABRIKEN VORM. F. BAYER &Co.), 
A., i, 1229. 

Diphenylselenide-di-o , m-, and -p-carb- 
oxylic acids and their derivatives 
(LEssER and Wess), A., i, 1185. 

Diphenylselenone-di-m-carboxylic acid 
(Lesser and Weiss), A., i, 1185. 

Diphenylselenone-4:4’-dicarboxylic acid 
(DovucHty and ELDER), A., i, 
962. 

Diphenylsilicanediol, condensation pro- 
ducts of (Krppinc and Ropsison), P., 
374. 


See o- 


(SABATIER and 


Diphenylsilicoethylene (SCHLENK and 
Rennineo), A., i, 37. 
Diphenyl-silicols and -silicones (MAr- 


TIN), T., 119. 

Diphenylstannvic oxide, preparation and 
reactions of (SMirH and KIppPiNc), 
T., 2048. 

Diphenylsulphonoxamide (MoLL VAN 
CHARANTE), A., i, 345. 

Diphenylsulphoxyethane, di-o-amino-, 
acetyl derivative (FromM, ScHAFER, 
ForsTER, and Vv. SCHERSCHEWITZKI), 
A., i, 358. 
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(LEDERER), A., i, 616. 
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Diphenyltelluripropionic acid, a-bromo-, 
esters of (LEDERER), A., i, 724. 

Diphenyl-2:5:2’:5’-tetracarboxylic acid 
and its tetramethyl ester (KENNER 
and WITHAM), T., 237; P., 10. 
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enyl-8-phenyl-8-cyanide. See 1:3- 
Diphenyleyc/obutane-2:4-diatroponit- 
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3:5-Diphenyltetrahydrofuran, 2-chloro- 
3-bromo-4-hydroxy-, and 2:3-dichlore- 
4-hydroxy-, and derivatives (WIDMAN 
and ALMsTROM), A., i, 1221. 

Diphenylthiolacetylene, di-o-nitro- 
(FromM, BENZINGER, and SCHAFER), 
A., i, 175. 

s-Diphenylthiolethane, di-o-amino-, di-o- 
and -p-nitro-, and their derivatives 
(FromM, BENZINGER, and ScHAFER), 
A., i, 175. 

s-Diphenylthiolethylene, di-o- and -p- 
amino-, dibromodi-o-nitro-, and di-o- 
and -p-nitro-, and their derivatives 
(Fromm, BENZINGER, and ScHAFER), 
A., i, 175. 

8:4-Diphenyl-1-0-, -mm-, and -p-tolyl-2:3- 
dihydro-2-glyoxalones and _ their 
picrates (McCompize and  Scar- 
BOROUGH), T.,- 61. 

3:4-Diphenyl-1-0-, -m-, and -p-tolyl-2:8- 
dihydro-2-glyoxalthiones (McComBIE 
and ScarBoroucn), T., 62. 

3:5-Diphenyl-1-p-tolylpyrrole, 


4-hydr- 
oxy- (WIpMAN and Aumstnrow), A., i, 
1221. 

4:5-Diphenyl-3-m- and -p-tolyl-2:3:4:5- 


tetrahydro-2-oxazolones (CROWTHER 
and McCompsieg), T., 30. 
Diphenyltriketone-o-phenylenediamine 
(GasraLpI and Currcni), A., i, 767. 
Di-p-phenylviridine, derivatives of 
(Straus and Zere), A., i, 994. 
Diphenylyl ketochloride (ScHLENK, 
Racky, and BORNHARDT), A., i, 37. 
p-Diphenylyl a-naphthyl ketone 
(ScHMIDLIN and Garcfa-BANvs), A., 
i, 833; (Scoot and SEER), A., i, 57. 
a5-Diphthalaminoadipic acid (STEPHEN 
and WEIZMANN), 7T., 274. 
a5-Diphthaliminoadipic acid and _ its 
ethyl ester (STEPHEN and WEIZz- 
MANN), T., 273. 
ww’-Diphthalimino-2:2’-dimethyldi- 
phenyl (Kenner), T., 627. 
4:4’-Diphthalimino-3:8’-dinitrodi- 
phenyl, 3:6-dichloro- (Carin, Covutt- 
HARD, and MICKLETHWAIT), T., 
2079. 
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4:4’ -Diphthalimino-3:5’-dinitrodiphenyl 
and 3:6-dichloro- (CAIN, COULTHARD, 
and MicKLETHwalrt), T., 2078. 

Diphthaloylbenzene, reduction products 
of (Puiiiprt), A., i, 628. 

2:3:6:7-Diphthaloyl-9-ethylcarbazole 
(CASSELLA & Co.), A., i, 1098. 

Diphthaloylphenanthren (FARBWERKE 
vorm. Meister, Lucius, & Brtn- 
ING), A., i, 1078. 

Diphthaloyltolane. 
quinonylacetylene. 

Diphtheria antitoxin (GLENNY), A., i, 
680. 

Dipinene (FRANKFORTER and Poppe), 
A., i, 987. 

Dipiperidyl-y-benzoquinone 
and Siewart), A., i, 654. 

Dipiperidyldichloro-p-benzoquinone 
(ScuMipT and Sicwart), A., i, 655. 

Diplosal, salts of, with quinine and 
quinaphenine (ANGELONT), A., i, 1377. 

Ditsopropenyl. See Ay-Dimethyl-Acy- 
butadiene. 

Dipropionamide, sodium 
(RAKSHIT), T., 1560. 

aB-Dipropylaminopropionic acid, salts 
of, and fetrabromo-, and _nitroso- 
(FRANKLAND and SmiTH), T., 998; 
P., 158. 

Dipropylammonium 

(Datra), A., i, 1047. 
nitroso-, platinibromide (GUTBIER and 
RavscH), A., i, 1157. 

Dipropylisoamylcarbinol and the action 
of nickel carbonate on its chlorohydrin 
(VANIN), A., i, 1296. 

Dipropylcarbamide, 
(Merck), A., i, 1390. 

Dipropylheptadecylearbinol (RYAN and 
Dition), A., i, 583. 

2:2-Dipropylindandione (FREUND, 
FLEISCHER, and RorHscHILD), A., i, 
1076. 

Ditsopropyl ketone, semicarbazone of 
(HALLER and BAvgR), A., i, 830. 

Ditsopropyl ketone, di-a-bromo-, and 

di-a-hydroxy- (FAVORSKI and 
Umnova), A., i, 15. 

action of magnesium methyl haloids 
on (UmnovaA), A., i, 7. 

Dipropyl ketonephenylhydrazone, 
catalytic decomposition of (ARBUZOV 
and VAGNER), A., i, 1098. 

Dipropylmalonyl chloride, derivatives 
of (FREUND, FLEISCHER, and Rorus- 
CHILD), A., i, 1076. 

1:7-Dipropyltetrahydrouric acid 
(FRANKLAND and Smits), T., 1001; 
P., 158. 

Dipyrindoleacetoacetic acid, ethyl ester 
(ScHo.tTz and FrAvuDg), A., i, 516. 
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2- es absorption spectra of (PuR- 
vis), T., 2283. 

5:5’ -Diquinolylmethane, 7:7’-dinitroso- 
8:8’-dihydroxy-, and 8: ton ig § 
and its derivatives (ScHULLER), A., i, 
990. 

Diquinonylpyrindole 
FRAUDE), A., i, 516. 

a acid, potassium and 
rubidium salts (WEINLAND § and 
Herz), A., i, 1189. 

Disease, changes in voluntary muscle in 
(JEWEsBURY and TopLey), A., i, 792. 

Disinfectants svuluble in lipoids (Géss1), 

A., i, 1424. 
standardisation of 
Weiss), A., ii, 84. 


(ScHOLTz and 


relative antiseptic value of (MORGAN | 


and Cooper), A., i, 1028. 
estimation of the value of (KINGzETT 
and Woopcock), A., ii, 740. 
Dispersion, anomalous, towards short 
electric waves (EcKErRT), A., ii, 465. 
of gases (CUTHBERTSON), A., ii, 357; (C, 
and M. a 2 , ii, 358. 
of metals (WHEELER), A., ii, "453. 
rotatory (PLOTNIKOY), A. ii, 265. 
anomalous (Lowry and Dickson), 
P., 185. 
of organic compounds (Lowry), T., 
1322; P., 221; (Lowry, Pick- 
ARD, and Kenyon), P., 348. 
measurement of (Lowry), T., 
1062; P., 171; (Lowry and 
Dickson), T., 1067; P., 171. 
of optically active compounds 
(DEusseEn), A., ii, 88. 
in relation to the analysis of optic- 
ally active compounds (TscHu- 
GAEV), A., ii, 3 
Dispersoid solutions, preparation of 
(v. WEIMARN), A., ii, 307. 
Dispersoidology, law of (v. WEIMARN), 
A., ii, 394. 
Dissociation of strong electrolytes 
(MuLtER and Romany), A., ii, 824. 
of salts of strong acids (vAN LAaR), 
A., ii, 472. 
of a solute in saturated solutions of 
different solvents (WALDEN), A., 
ii, 566. 
thermal, of readily decomposable 
minerals (FRIEDRICH and SMITH), 
A., ii, 28. 
of readily decomposable 
(FriepricR), A., ii, 27. 
Dissociation constants of monobasic 
acids (DHAR and Darra), A., ii, 565. 
of weak acids, calculated from solu- 
bilities (DHAR), A., ii, 565. 
of carbohydrates and very weak acids 
(MICHAELIs and Rona), A., ii, 379. 
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Distearin, phosphoric acid esters of 
(Grin oad Manon, A » 1, 158. 
ab. tena ‘acid, B-chloro- 
ethyl and_ etlyleneglycol esters 
(GruN and Kank), A., i, 159. 
— history of (ScHELENz), 
A., i, 2; (v. LippMANN), A., i, 155, 
244, 
of mixed liquids with steam (Gur- 
wItTscH), A., ii, 295. 


| Distillation in steam, a head for (PoLak), 
A., ii, 945. 

| Distillation apparatus (LENHARD), A., 
ii, 769. 

| Distribution of a suspended powder or 
| of a colloidally dissolved substance 
between two solvents (REINDERs), 


A., ii, 1032. 


Distyryl ketone (dibenzylidencacetone), 


conversion of, into 2:6- oe a gg 
(VorRLANDER and Meyer), A., i, 
56. 

Distyryl ketone, di-o hydroxy-, use of, 
as an indicator (ARON), A., ii, 786. 
3:5-Distyrylisooxazole (LAMPE and 

MILOBENDZKI), A., i, 877. 
4:4’-Disucciniminodiphenyl, 3:3’- and 

3:5’-dinitro- (CAIN, COULTHARD, and 

MICKLETHWaAIT), T., 2078. 

Di(succinylglycyl)-acetylacetone and 
malonic acid, ethyl ester (ScCHEIBER 
and RECKLEBEN), A., i, 968, 969. 

Disulphides, organic, electrical con- 
ductivity of platinum es Og of 
(TscHUGAEV and KoBLJANSkI), A 
1148. 

a-Disulphido-s- gy acid 
(BIILMANN and MapsEn), A., i, 976. 

Disulphonaphthalene-- -azonaphtha- 
lene-a-1-az0-2-hydroxy-3-naphthoic 
acid, sodium salt (SrrcaR and Wat- 
son), A., i, 913. 

Disulphonaphthylaminodichlorobenzo- 
quinones, preparation of (FARBWERKE 
vorM. MEIsTER, Lucius, & BRENING), 
A., i, 633. 

Disulpho-nonoic and -octoic onrny 
methyl] esters (LASAUSSE), A., i, 266. 
Disulphophenylpropionic acid, alkali 
methyl and phenyl esters (LAsavssz), 

A., i, 266. 

Disulphosalicylic acid, morphine narcot- 
ine salts of (BOEHRINGER & SOHNE), 
A., i, 385. 

Dithienylphenylcarbinol (GoMBERG and 
JICKLING), A., i, 641. 

Dithio-ethers, compounds of platinous 
nitrite with (TscHUGAEV and CHLO- 
PIN), A., i, 1148. 

Dithiophenoyldipropylmethane 
(FREUND, FLEISCHER, and RorTHs- 
CHILD), A., i, 1076. 


+s], 
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3:8- and 83:10-Di-a-thiophenoylpyr- 
enes (SCHOLL, SEER, and v. SEYBEL), 
A., i, 59. 

1:5-Di-p-toluoylbenzene-2:4-dicarb- 
oxylic acid and its lactone (PHILIPPI), 
A., i, 628. 
1:4-Di-p- -toluoyi-2:5-benzenedicarb- 
oxylic acid (Puittpp!), A., i, 628. 

2:3-Di-p-toluoyl-A?: :3-eyclopentadiene, 5- 
nitro-, and its derivatives (HALE and 
Tuorp), A., i, 369. 

Ditolyl. See Dimethyldiphenyl. 

Di-m-tolylacetic acid, 4:6:4':6’-tetra- 
nitro-, op ester (BorscHE and 
FIEDLER), A., i, 843. 

1;5-Di-p- tolylbenzene- -2:4-dicarboxylic 
acid (PHiviprr), A., i, 628. 

Di- _-tolylbutadi-inene and its bromides 
(KUNCKELL, — MULierR, and 
HILDEBRANDT), A., i, 453. 

2:5-Ditolyl-1:4-dithien (JOHNSON, 
MorAN, and KoHMANn), A., i, 642. 

Di-o- tolylene oxide, nitro-, and tetra- 
nitro- (MAILHE), A., i, 261. 

a8-Di-o- and -p-tolylethanes, and af8-di- 
hydroxy-, and their diacetyl derivatives 
(WREN and Srit1), T., 1772; P., 262. 

Di-o-tolylformamidine, di-5-iodo-, and 
its hydrochloride (DAaIns, MALLEIs, 
and Meyers), A., i, 1097. 

Di-o-tolylguanidothiocarbamide 
(Fromm, Heyper, JuNG, and Sturm), 
A., i, 205. 

Di-p- ow ee Ce (RYAN and 
ALGAR), A., i, 336 

Di-o- and _ -p-tolylmethyltelluronium 
hydroxides and their salts (LEDERER), 
A., i, 1182. 

8B8-Di-m-tolylpropane, _5:5’-dibromo- 
6:6’-dihydroxy-, and 6:6’-dihydroxy-, 
and their acetyl derivatives (ZINCKR, 
Kempr, and UNVERzAGT), A., i, 1180. 

Di-p-tolylstannane, dichloro- (SMITH 
and Krppine), T., 2049. 

Di-p-tolylstannic oxide (SMITH and 
Kippine), T., 2050; P., 301. 

mp- Ditolylsulphone and amino-, and 
nitro- and its — derivative (WITT 
and Urményt), A,, i, 360. 

aa-Di-p-tolylsulphone-ethane (Fromm, 
Forster, and v. SCHERSCHEWITZKI), 
A. t, 108. 

aa-Di-p-tolylsulphonepropane (Fromm, 
ForsTER, and v. SCHERSCHEWITZKI), 
A., i, 176. 

Di-p-tolylsulphonyl-6-amino-1-naph- 
thol-3-sulphonic acid, 5-bromo- (Far- 
BENFABRIKEN VORM. F. BAYER & Co.), 
A., i, 355. 

Diuretics, action of, in experimental 
— (Boycott and RyYFFEL), A., 

i, 792 


Di-y-valerolactone, ¢rithio- (Fries and 
MENGEL), A., i, 163. 

Divinyldiphenyl ether, di-y-a8-chloro- 
(KUNCKELL, Eras, MULier, and 
HILDEBRANDT), A., i, 454. 

Dixanthodiammineplatinum (RAMBERG), 
A., ii, 608. 

Docosylmalonic acid (MEYER, 
and Sorko), A., i, 1152. 

Dog, pepsin in the (Rakoczy), A., i, 924. 
organism of. See Organism. 

Dogs, depancreatised, effect of pancreatic 
extracts on the glycosuria and re- 
spiratory metabolism of (MuRLIN 
and KraMER), A., i, 1268. 

normal and depancreated (PEARCE), 
A., i, 937. 

young, nutritive value of phosphorus 
to (DurtAcH), A., i, 311. 

Dog-fish, relation of osmotic pressure to 
absorption in the (Scott and DEnNIs), 
A., i, 678. 

Dolomite, artificial formation of (Sran- 

GENBERG), A., ii, 959. 
investigation of (GriNBERG), A., ii, 
516. 
thermal decomposition of normal 
(KALLAUNER), A., ii, 1055. 
ferriferous, from the Simplon tunnel 
(DELGRosso), A., ii, 867. 

Drinking-water. See under Water. 

Dropping apparatus, new (RupoLPH), 
A., ii, 424. 

Drop weights, determination of physical 
constants by means of (MorGAN and 
Woopwarp), A., ii, 853; (LOHN- 
STEIN; MorGAN and Stone), A 
ii, 926; (MorcGan and Bore; 
Morean and McKriraAnAn), A., ii, 
1028. 

Drugs, combined action of (v. IssE- 

kuTz), A., i, 793. 

influence of lecithin on the action of 
(Lavrov), A., i, 1135. 

mechanism of the action of digitalis- 
like (WEIzSACKER), A., i, 939. 

action of, on the blood-vessels of the 
frog (HANDOvsky and Pick), A., i, 
319. 

effect of, on red corpuscles (Torey), 
A., i, 1124. 

action of, on the heart (BIcKEL and 
Pavuiov), A., i, 426; (CULLIS and 
TrisE), A., i, 673; (LEETHAM), 
A.;:4, 674. 

influence of metallic cations on the 
action of, on the heart (v. Kon- 
SCHEGG), A., i, 426. 

action of, on the mammalian heart 
(MoornHovse), A., i, 552. 

action of, on the lungs (Jackson), A., 
i, 319. 


Brop, 
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Duck, respiration in the (Orr and Wart- 
son), A., i, 1011. 
carbohydrate metabolism 
(FLEMING), A., i, 309. 
Dulcamara, constituents of (MAsson), 
A., i, 68. 
Dulcamaretic, Dulcamaric, and Dulea- 
marigenic acids (Masson), A., i, 68. 
Dulcitol, melting point of (FuRLONG 
and CAMPBELL), P., 128. 

Dulong and Petit, law of (Ricnarz), 
A., ii, 184. 

Dunite (PINA DE Rubies and Coma y 
Roca), A., ii, 714. 

Dunites, platiniferous, of the Urals (Du- 
PARC and PINA DE Rvstgs), A., ii, 781. 

Duplobenzylideneacetone sulphide and 
sulphoxide, and their dibromo-deriva- 
tives and disulphide (Fromm and 
Haas), A., i, 185. 

-Duplobenzylideneacetophenone sulph- 
ide and sulphone (Fromm and 


in the 


Husert), A., i, 186. 

Duplobenzylidenethioacetoneamines 
and their salts (FromM and Haas), 
A., i, 184. 

Dwarf, metabolism of a (McCruppEN 
and Lusk), A., i, 215. 

Dyeing, theory of (ReInpERs), A., ii; 

836. 


of animal fibres (Sura), A., i, 779. 
Dyes. See Colouring matters. 
Dynamic isomerism. See Isomerism. 
Dypnone-anil and -p-tolil (REDDELIEN), 
A., i, 1203. 
Dysanalyte from the Kaiserstuhl, Baden 
(HucEL), A., ii, 612. 
from Vogtsburg in Kaiserstuhl (MeE1- 
GEN and HucEt), A., ii, 715. 


Ear, rabbit’s, influence of ultra-violet 
light on the (Moycno), A., i, 424, 678. 
Earth, native elements of the crust of 
the (VERNADSKI), A., ii, 144. 
black, from the valley of loued, 
R’Dom, Morocco (Grn), A., i, 152. 
. red, from the floor of an ancient hut 
(HueHss), A., ii, 70. 
Earths, rare, fractionation of the (EGAN 
and BALKE), A., ii, 508. 
from monazite sand, fractionation of 
(JamEs), A., ii, 323. 
sg rape y and affinity of the 
( — and Grinzweic), A., ii, 
597. 
glycollates of (JANTscH and Grin- 
KRAUT), A., i, 247. 
solubility of salts of the, with bromo- 
nitrobenzenesulphonic acid (Katz 
and JAMEs), A., i, 844. 
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Earths, rare, salts of the, with sebacic 
and cacodylic acids (WHITTEMORE 
and JAMES), A., i, 248. 

action of water on the carbides of the 
(DAMIENS), A., ii, 777. 

compounds of nitrates of the, with 
antipyrine and ammonia (Ko1s), 
A., i, 1239. 

effect of carbonates of, on growth in 
hyacinths (EvANs), A., i, 10382. 

Earth-nut oil. See Arachis oil. 

Ecgonine, excretion of (RIFATWAcH- 
DANI), A., i, 1135. 

Echis carinatus, nature of the coagulant 
of the venom of (BARRatT), A., i, 
1420. 

Echinoderms, reserve products in the 
reproductive glands of (Moors, Wurr- 
LEY, and ADAMs), A., i, 556. 

Echinus esculentus, protamine or histone 
from the sperm of (MoorzE, WHITLEY, 
and WessTER), A., i, 556. 

Efflorescence, theory of (BOULANGER 
and URBAIN), A., ii, 126. 

Effluents, estimation of colloids in (Rou- 
LAND), A., ii, 356. 

Eggs, presence of boron in (BERTRAND 

and AGULHON), A., i, 934. 

phosphatides of the yolk of (ErPeEr), 
A., i, 1254. 

metabolism of lipoids of yolks of 
(McCotivum and STEENBock), A., i, 
549. 

fertilised and unfertilised, influence of 
hypertonic solutions and of bases on 
oxidation in (LozB and WastE- 
NEYs), A., i, 926, 927. 

Fundulus, action of electrolytes on 
(LoEs), A., i, 127. 

sea-urchin’s, effect of weak and strong 
bases on unfertilised (LoEB and 
WASTENEYs), A., i, 672. 

production of narcosis in (LoEB and 
WASTENEYs), A., i, 938. 

difference between the, of the sea- 
urchin and those of the star-fish 
(MATHEWS), A., i, 926. 

trout, development of the nitrogenous 
constituents of (GorTNER), A., i, 
673. 

Egg-lecithin, hydrogenation of (PAAL 
and OrHME), A., i, 584. 

Egg-white, assimilation of (BYWATERS 

and Rovg), A., i, 926. 
estimation of nitrogen and carbo- 
hydrates in (BYWATERS), A., ii, 807. 

Elasticity, calculation of specific heat 
from (EuckEn), A., ii, 827. 

Electric furnace for high temperatures 

(SLADE), A., ii, 16. 
cathode-ray vacuum (T1EDR), A., ii, 
655. 
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Electric micro-furnace, fractionation of , 
alloys and minerals in the (FLETCHER), | 


T., 2097; P., 134. 
Electrical brush discharge in water and 
in salt solutions (SMirH), A., ii, 360. 
Electrical conductivity (SACHANOV), 

A., ii, 283 

equivalent, calculation of, at infinite 
dilution (BATEs), A., ii, 466. 

of electrolytes, measurement of 
(WASHBURN and BE LL), A., ii, 177. 

of mixtures of two electrolytes (Vou- 
TASCHEVSKI1), A., ii, 1015. 

and ionisation of electrolytes (How- 
ARD and JONEs), A., ii, 11. 

relation between the concentration 
and, of solutions of electrolytes 
(Kraus and Bray), A., ii, 914. 

of thin layers of liquids (UNGERER), 
A., ii, 747. 

and ionisation of metallic salts in 
aqueous solution (SHAEFFER and 
JONES), A., ii, 282. 

of salt vapours (ScHMIDT), A., ii, 747. 

of mixtures of aqueous solutions of 
salts of the alkali metals (Doro- 
SCHEVSKI and DvoRSHANTSCHIK), 
A., ii, 1014. 

of solutions, determination of (Hart- 
LEY and Barrett), T., 786; P., 
132. 


of strong solutions (TucKER), A., ii, 
378. 


of concentrated aqueous solutions 
(SACHANOVY), A., il, 822. 

of non-aqueous solutions (SHAW), A., 
ii, 283; (Capy and LiIcHTEN- 
WALTER), A., ii, 916. 

of systems formed by benzoic acid 
with aniline or toluidines (BAsKOY), 
A., ii, 1016. 


of yeast, beer, and wort (Dixon and | 


Arxkins), A., i, 1422. 

Electrical currents, high voltage, 
measurement of (STRONG), A., ii, 1016. 

Electrical discharge, anodic phenomena 
during passage of the, through gases 
(Capy), A., li, 380. 

luminous, in gases (Strutt), A., ii, 
279. 

Electrical heating in a vacuum (TURNER 
and BissEtT), P., 233. 

Electricity, new processes for the pro- 
duction of (BEUTNER), A., ii, 468, 
662. 

Electrocapillarity, ideal curve of 
(KrigeR and KruMREICH), A., ii, 
836. 

Electrochemical apparatus for detection 
of free chlorine or hypochlorites 
(RIpDEAL and Evans), A., ii, 872. 

resonance (PLOTNIKOV), A., ii, 1017. 
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Electrochemistry and viscosity of pro- 
tein solutions (PAULI), A., ii, 558. 
Electrode, new, for electrolytic analysis 
(BERTIAUX), A., ii, 522. 
copper-copper sulphate, polarisation 
of (REICHINSTEIN and ZIEREN), A., 
ii, 663. 
dropping, potential of a (KRUMREICH), 
A., ii, 823. 
hydrogen (WALPOLE), A., ii, 749; 
(WILKE), A., ii, 1014. 
applications of the (HILDEBRAND), 
A., ii, 721. 
lithium, potential of the (LEwis and 
Keyes), A., ii, 467. 

Electrodes, determination of the velocity 
of chemical reactions taking place 
on (REICHINSTEIN), A., ii, 468. 

reversible, polarisation of (REICHIN- 
STEIN), A., ii, 663. 

use of minerals as (WELLS), A., ii, 
749. 

tantalum, use of (WEGELIN), A., ii, 
§80. 

Electrolysis, liigh tension (Strone), A., 

ii, 1016. 

of solutions of metallic salts (PATER- 
son), A., ii, 100. 

of metallic salts, influence of colloids 
on the electrode products of (MARC), 
A., ii, 551. 

in non-aqueous solvents (ScCHALL), A., 
i, 1338. 

in liquid sulphur dioxide (BAGsTER 
and STEELE), A., ii, 15. 

Electrolytes, electrical conductivity of. 

See Electrical conductivity. 

ionisation and conductivity of, in 
aqueous solution (Howakp and 
JONEs), A., ii, 11. 

conductivity and ionisation of various, 
in alcohol solution (ROBERTSON and 
AcREE), A., ii, 748. 

relation between the concentration and 
conductivity of solutions of (KRAUS 
and Bray), A., ii, 914. 

potential ditlerence between metals 
and (Guyot), A., ii, 180. 

electromotive force produced by the 
flow of solutions of, through capil- 
lary tubes (RiétTy), A., ii, 468. 

osmotic pressure of (MILNER), A., ii, 
481. 

adsorption of (Esrrup), A,, ii, 1028. 

coagulation by, and adsorption (IsHI- 
ZAKA and FREUNDLICH), A., ii, 
486. 

partition of, between water and an- 
other solvent (DHAr and Datta), 
A., ii, 824. 

binary, dissociation of (vAN RossEm), 
A., ii, 917. 
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Electrolytes, liquid, Hall effect in 
(OxLEy), A., ii, 750. 
strong, dissociation of (MULLER and 
Romany), A., ii, 824. 
ionisation of (LEwis), A., ii, 29. 
ternary, dissociation of (DRrucKER, 
GirFForD, GOMEZ, GUZMAN, and 
Kasansky), A., ii, 1015. 
Electrolytic analysis. See under An- 
alysis. 
dissociation of salts in accordance with 
the mass law (MULLER and Ro- 
MANN), A., ii, 679. 
gas. See Gas. 
reduction (BACKER), A., i, 386. 
formation of organo-metallic ae 
eo during (TAFEL), A., i, 
11 


Electromagnetic waves, absorption of 


(Romanov), A., ii, 182. 

Electromotive force, thermal calculation 
of (BRONSTED), A., ii, 917. 

new kind of, and its possible applica- 
tions (BEUTNER), A., ii, 469. 

produced by the flow of electrolytic 
solutions through capillary tubes 
(Rréty), A., ii, 468. 

of silver nitrate concentration cells 
(BELL and Ferxp), A., ii, 551. 

Electron, energy required to detach 
an, from an atom (Beatty), A., ii, 
656. 

Electrons, photo-electric emission of 
(PoHL and PrincsHErM), A., ii, 
1006. 

cause of emission of, by oxide cathodes 
(Genes), A., ii, 1005. 

emission of, by heated platinum 
(FREDENHAGEN), A., ii, 903. 

energy of, emitted by strongly heated 
substances (WEHNELT and LIEB- 
REICH), A., ii, 1004. 

collision of, with gas, 
(FRANCK and HERTz), 
820. 

Electron affinity, connexion between 
ionisation by collision and (FRANCK 
and Herz), A., ii, 1007. 

Electron conception of valency (NELSON 
and Fark; Fak and NEtson), A., 
ii, 768. 

Elements, native, in the earth’s crust 

(VERNADSKI), A., ii, 144. 

natural system of the (KLEINER), A., 
ii, 37. 

classification of, according to their 
atomic weights (WILDE; LorRING), 
A., ii, 944. 


molecules 
A., ii, 548, 


classification of, based on the theory | 


of radicles (RADULEsCU), A., ii, 37. 


arrangement of, in the periodic system | 


(BILEckI), A., ii, 205. 
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Elements, Mendeléev’s system of the, in 
the light of recent investigations 
(Cranes), A., ii, 578. 

relation of the periodic system of, to 
their magnetism (Kunz), A., ii, 751, 

structure of (CoLLINS), A., ii, 313, 

constitution and structure of the 
(Coturns), A., ii, 1045. 

representation of the, in three dimen- 
sions (Prutti), A., ii, 577. 

physical properties of, as functions of 
the atomic weights (B1LTz), A., ii, 
855. 

canal-ray spectra of (STARK ; WILSAR), 
A., ii, 172. 

relation between the atomic volume 
of, and their combining power 
(HANSEN), A., ii, 189. 

specific heat of, at low temperatures 
(Ductavx), A., ii, 18 ; (ESTREICHER 
and STANIEWSKI), A., ii, 102. 

of varying valency, colour reactions of 
compounds of, with  tetranitro- 
methane (CLARKE, MACBETH, and 
Stewart), P., 161. 

of the sixth group of the periodic 
system, fluorescence of the (STEUB- 
ING), A., ii, 816 ; (DIESTELMEIER), 
A., ii, 1000. 

non-metallic, spark 
(Morrow), A., ii, 997. 

radioactive. See Radioactive elements. 

Ellagic acid, identity of ee with 

(PowER and CALLAN), A., i, 1057. 

Embelic acid, microchemical detection 

of (Hey and KneErp), A., ii, 1083. 
Emulsification, theory of (BANCROFT), 

A., ii, 121, 680. 
Emulsin, synthetic 


spectra of 


properties of 
(KRIEBLE), A., i, 663. 

hydrolytic and synthetic activities of 
(BouRQUELOT and BRIDEL), A., i, 
1007. 

reversibility of the action of (Bour- 


QUELOT and CorRRE), A., i, 410. 

action of heat on, in presence of strong 
alcohol (BouRQUELOT and BrIDEL), 
A., i, 303. 

temperatures of destruction of, in 
ethyl alcohol (BourqurELor and 
BrIvEt), A., i, 212. 

hydrolysis of amygdalin by (RosEN- 
THALER), A., i, 410. 

use of, in synthesis of yep 
(Bourqu ELOT and BriDE.), A., i, 
781. 

hydrolysis of §-glucosides by, in 
presence of pyridine (ZEMPLEN), A., 
i, 781. 

synthesis of alkyl galactosides by 
means of (BouRQUELOT, HERISSEY, 
and BRIDEL), A., i, 249. 
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Emulsin, synthesis of glucosides of ter- 
pene alcohols by means of (HAMA- 
LAINEN), A., i, 888. 

action of, on §-methyl glucoside 
(BouRQUELOT and VeErpoy), A., i, 
542. 

injection of, effect of, on rabbit’s serum 
(OutA), A., i, 1260. 

Emulsions, application of the gas laws 

to (ILg1Nn), A., ii, 680. 
oil-water, action of acids and alkalis 
on (EL.Is), A., ii, 934. 
Emulsoids, composition of the disperse 
phase in (HATSCHER), A., ii, 122. 
Enantiomorphism and optical activity 
of molecular and crystal structure 
— and Marsn), T., 837; P., 


Sedethende compounds, limit of forma- 
tion of, at high temperatures (BRINER), 
A., ii, 21. 

Energy, elements of (DuUcLAUX), A 

188. 
required to detach an electron from 
an atom (BEATTY), A., ii, 656. 
measurement of, of rays of light 
(WINTHER), A., ii, 458. 
absorbed in photochemical reactions 
(HENRI and WuRMSER), A., ii, 369. 
changes of, in the animal organism 
(BARON and PoLAny1), A., i, 1013. 
free, of chemical substances ’(LEwis), 
A., ii, 112. 
of organic compounds (LEWIS and 
Burrows), A., ii, 23. 

Enolic compounds, constitution of 
(SCHEIBER and HEROLD), A., i, 490. 
Entermes monoceros, chemical composi- 
tion of the fecal stalactites of 

(ScHUBEL), A., i, 133. 

Enterokinase, generation of trypsin from 
trypsinogen by (MELLANBY and 
Woo.tey), A., i, 113. 

Enzyme, relation between the activity of 
an, and its surface tension (GRAMEN- 
1zk1), A., i, 918, 

causing bitterness in wines (VOISE- 
NET), A., i, 686. 

in the vascular walls (LEPINE and 
Bou.up), A., i, 1412. 

creatine-splitting, in the parathyroid 
and suprarenal glands (Rows) A A., 
i, 132. 

lactic avid Para (HasTINGs and 
Hart), A., i, 567 

lipolytic, in gastric juice and its 
estimation (DAVIDSOHN), A., i, 
123. 

Enzymes (KrizBLk), A., i, 1255. 
synthesis of (BRADLEY), A., i, 219, 

220; (BrapLey and KELLERSBER- 
GER), A., i, 219, 233, 
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Enzymes, chemical comyosition and 
formation of (v. EULER and JoHANs- 
son), A., i, 568. 

conditions ‘affecting the activity and 
stability of (Lone and Jounson), 
A,, i, 919, 1118. 
influence of colloids on the inhibition 
of the action of (JAHNsON-BLOHM), 
A., i, 114. 
reactions between, and other sub- 
stances (HEDIN), A., i, 114. 
synthetic action of (BAYLIss), A., i,919. 
use of, in the synthesis of glucosides 
(BouRQUELOT), A., i, 989. 
as hydrolytic agents (E. F. and H. E. 
ARMSTRONG), A., i, 1116. 
action of, on phosphorus organic com- 
pounds (PLIMMER), A., i, 310. 
action of, on racemised proteins 
(DAKIN 
1278. 
— of, in respiiation (Bacn), 
: A, i, 543. 
of the yp he effect of introduction of 
killed tubercle bacilli on (Korscu- 
NEV), A., i, 1272. 
of the female generative organs 
(RosENBLOOM and Erpr-LEFKOVICZ; 
RosENBLOOM), A., i, 675. 
in fresh foods (TADOKORO), A., i, 1118. 
of milk and of milk glands (Grim- 
MER), A., i, 1021. 
of the pancreas (MELLANBY and 
Woo.Ley), A., i, 113; (SERONO 
and Patozzi), A.; i, 790. 
action of barium, strontium, and 
calcium salts on (MELLANBY and 
Woo..ey), A., i, 662. 
in the pituitary body (BuETow), A., 
i, 1131. 
in tobacco (OosTHUIZEN and SHEDv), 
A., i, 1120. 
amylolytic, activity of, in ag flour 
(SWANSON and Catvin), A 4 hy 
1430. 
in urine, as a measure of pathological 
conditions (CorBETT), A., i, 558. 
diastatic, hydrolysis of glycogen by 
(Norkis), A., i, 308. 
digestive, of cold- and warm-blooded 
animals (RAKoczy), A., i, 924. 
emulsin-like, distribution of (RosEN- 
THALER), A., i, 411. 
inorganic (BLACKADDER), A., ii, 36. 
intracellular, specific nature of (AB- 
DERHALDEN and Fopor; ABDER- 
HALDEN and ScuirFr), A., i, 1118. 
peptolytic, of animals (P1NCUSSOHN 
and Prrow), A., i, 1404. 
protective, velocity of the appearance 
of (ABDERHALDEN and ScuIFF), A 
i, 1317. 
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Enzyme action, von Wittich’s definition 


Enzymes, proteolytic, of latex (GERBER), | 
i, 1007 


we? 


in yeast, effect of phosphates on | 
| 


(Iwanov), A., i, 145. 
purine (Scuuz), A., i, 220. 
reduction (BAcH), A., i, 947. 


precipitation of, by moist aluminium 


| 


hydroxide (WELKER and Mar- | 


SHALL), A., i, 779. 

Enzymes. See also :— 

Adenase. 
Amygdalase. 
Amygdalinase. 
Amylase. 
Carboxylase. 
Catalase (philothion). 
Diastase. 
Emulsin. 
Enterokinase. 
Esterase. 
Glyoxalase. 
Glyoxylase. 
Hevease. 
Invertase (invertin, sucrase). 
Keto-reductase. 
Lactase. 

Lipase. 
Luciferase. 
Maltase. 
Neothrombin. 
Nitrilases. 
Nuclease. 
Oxydase. 
Oxydones. 
Oxynitrilase. 
Oxynitrilese. 
Pepsin. 
Perhydrase. 
Peroxydase. 
Phenoloxydases. 
Polyphenoloxydases. 
Ptyalin. 
Rennin. 
Salicinase. 
‘Tannase. 
Thrombase. 
Thrombokinase. 
Trypsin. 
Tyrosinase. 
Tyrosineoxydase. 
Urease. 

Zymase. 

Enzyme action (FALK and HAMLIN), 
A., i, 803 ; (FALK), A., i, 433, 664 ; 
(LomBroso), A., i, 664 ; (HAMLIN), 
A., i, 665; (ARMSTRONG, BEN- 
JAMIN, and Horton), A., i, 751 ; 
(E. F. and H. E. Armstrone), A., 
i, 1116 ; (ARMSTRONG and GosNEy), 
A., i, 1120; (IKEDA), A., ii, 
766. 

nature of (BAYLIss), A., i, 919. 


of (Bere), A., i, 917. 

reversibility of (BoURQUELOT and 
VerRpOoN), A., i, 1008. 

inhibition of, by lime-softened water 
(BERrGEIM and Hawk), A., i, 1119, 

influence of neutral salts on (STARKEN- 
STEIN), A., i, 128. 

and denitrification (HULME), P., 117, 


| Eosin (tetrabromofluorescein), absorption 


spectrum of (Masso and Favcoy), 
A., ii, 264. 

existence of, in various forms and its 
tripotassium salt (v. Lizsia), A., i, 
1199. 


| Ephedrine and its y-isomeride(Scumip7), 


A., i, 750. 
l-Epiborneol and its phenylurethane 
(Brept and Perkin), T., 2222. 


| /-Epiborneolearboxylic acids (Brepr 


and PERKIN), T., 2216. 

l-Epicamphor (1l-8-camphor) and its de- 
rivatives and amino-, bromo-, and iso- 
nitroso- (BrREpDT and PERKIN), T., 
2182; P., 356. 


| ¢-Epicamphorearboxylic acid and a- 


bromo- (BrepT and PERKIN), T., 
2213. 


Epichlorohydrin, preparation of (NI- 


VIERE), A., i, 1299. 
action of, on sodium glyceroxide 
(Nivikre), A., i, 697. 
Epidesmine (Rosicky and Tuveurt), 
A., ii, 783. 

Epinephrine. See Adrenaline. 
Equation, Ostwald’s, the two roots of 
(MAzzuccHELL]I), A., ii, 1029. 

Van der Waals’, modified (ScHAMEs), 
A., ii, 1036. 
value of the constants in (Fucus), 
A., ii, 927. 
relation of the value of ‘‘a” in, to 
the molecular weight (MATHEWs), 
A,, ii, 494. 
determination of ‘‘a” in, from 
surface tension (MATHEWs), A., 
ii, 300. 
reduction in the value of **b” in, 
with diminution of volume (VAN 
DER WAALS), A., ii, 763. 
of redistribution, Maxwell-Berthoud’s, 
applications of (BAUME), A.,ii, 1038. 
Equilibria in binary systems of organic 
compounds (PuscHIN and GkE- 
BENSCHTSCHIKOV), A., ii, 852. 
in quaternary systems (PARRAVANO), 
A., ii, 38, 140, 571, 763. 
in ternary systems(SCHREINEMAKERS), 
A., ii, 489, 571, 763, 851. 
in ternary systems of salts, alcohols, 
and water (FRANKFORTER and 
Frary), A., ii, 685. 
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Equilibria between silica and the alkali 
carbonates (NIGGLI), A., ii, 1036. 
heterogeneous, general conditions of 
(Totman), A., ii, 488. 
between aqueous and metallic solu- 
tions (SMiTH), A., ii, 125. 
Equilibrium in binary systems (ScHEF- 
FER) A., ii, 32; (SCHREINE- 
MAKERS), A., ii, 196. 
in the system: cobalt chloride and 
pyridine (PEARCE and Moors), A., 
i, 1380. 
chemical, in gaseous 
(Grassi), A., ii, 395. 
of liquid and gaseous mixtures 
(HoENEN), A., ii, 394. 
Equilibrium constant, calculation of, 
from cryoscopic measurements (GOE- 
BEL), A., ii, 34. 
Erbium, separation of, from tungsten 
(WUNDER and Scuaprira), A., ii, 797. 
Ergotoxine (hydroergotinine), action of 
(DALE), A., i, 939 
Ericacew, biochemical detection of sugar 
and glucosides in (BoURQUELOT and 
FICHTENHOLZ), A., i, 1141. 
Erythrene, preparation of (FARBEN- 
FABRIKEN VoRM. F. BAyER & Co.), 
A., i, 1087. 
Erythronic acid. 
aBy-trihydroxy-. 
Erythrophyllin (WILLSTATTER and For- 
SEN), A., i, 500. 
and its potassium salt and dimethyl 
ester (WILLSTATTER, FiscHER, and 
Forskn), A., i, 1216. 
Erythroporphyrin and its derivatives 
(WILLSTATTER, FIscHER, and For- 
sin), A., i, 1216. 

Erythrosin, absorption spectrum of 
(Masson and Faucon), A., ii, 264. 
— novogranatense. See Coca, 

ava. 
Eserine (physostigmine) (E1SSLER), A., i, 
85. 


mixtures 


See Butyric acid, 


constitution of (Sauway), T., 351, 
1988 ; P., 59, 287. 

Esterase, partial purification of, and 
its compound with sodium fluoride 
(PEIRCE), A., i, 1401. 

— studies in (REID), A., i, 
975. 

Esters, kinetics of the formation of 

(OrLoy), A., ii, 938. 

catalytic preparation and decomposi- 
tion of (MainHeE), A., i, 1299. 

action of neutral salts on the hydro- 
lysis of (TayLor), A., ii, 940, 
941. 

catalytic action of, in the Claisen con- 
densation (JoHNSON and HI11), A., 
i, 977. 
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Esters, condensation of carbamides with 
(RoEDER), A., i, 1159. 

Etching at high temperatures (HANNE- 
MANN), A., ii, 120. 

Ethane, critical constants of (CARDOSO 
and BEtt), A., ii, 110. 

Ethanedisulphonic acid, crystallography 
of salts of (BLEICHER), A., i, 156. 

Ethanetetracarboxydi-imide (RoEDER), 
A., i, 1159. 

Ethane-ac88-tetracarboxylic acid, a- 
amino-, ethyl ester and amide of 
(ScHoLL, HoLDERMANN, and Lan- 
GER ; PHitiipr and Uunz), A., i, 598. 

Ethane-aaa-tricarboxylic acid, ethyl 
ester (SCHOLL and EGERER), A., i, 
590. 

Ether. See Ethyl ether. 

Ethers, aromatic, action of organo- 
magnesium compounds with 
(TscHELINCEV and PAvLoy), A., i,461. 

Ethoxalyl-. See Ethyloxalyl-. 

Ethoxide, aluminium, preparation of 

(BERGER), A., i, 1299. 
lithium, potassium, and sodium, con- 
ductivity and ionisation of (RoBERT- 
SON and AcrEB), A., ii, 748. 
sodium, action of, on _ tetranitro- 
methane (MacBETH), A., i, 1146. 

«-Ethoxyacetone, -oximino- (WEIz- 
MANN, STEPHEN, and AGASHE), T., 
1857. 

y-Ethoxyacetoacetic acid, ethyl ester 
(JoHnson), A., i, 588. 

2-Ethoxyacetophenone, 5-amino-, 
hydrochloride and acetyl derivative 
(KuNcKELL), A., i, 1358. 

Ethoxyacetylacetoacetic acid, ethyl 
ester, and its copper compound (WEIz- 
MANN, STEPHEN, and AGASHE), T., 
1858. 

Ethoxyacetylcyanoacetic acid, ethyl 
ester, and its copper devivative (WEIz- 
MANN, STEPHEN, and AGAsHE), T., 
1856. 

Ethoxyacetylguanidine (TRAUBE and 
ASCHER), A., i, 902. 

Ethoxyacetylmalonic acid, ethyl ester, 
and its copper compound (WEIZz- 
MANN, STEPHEN, and AGASHE), T., 
1858. 

Ethoxyacetylmorphine and its hydro- 
chloride (CHEMISCHE FABRIK VON 

HEypDEN), A., i, 385. 

Ethoxy-y-anisyl-2-methylindolyl- 
methane (ScHOLTz), A., i, 894. 

p-Ethoxy benzene-1-azo-2-hydroxy-3- 
naphthoic acid (StRcAR and WATSON), 

A., i, 912. 

l-o- and -p-Ethoxybenzeneazo-2- 
naphthylamines (CHARRIER and 
Ferrer), A., i, 1113. 
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1-0- and -p-Ethoxybenzeneazo-2- 
naphthyl ethyl and methyl ethers, 
salts of (CHARRIER and FERRERI!), 
A., i, 1113. 

p-Ethoxybenzenesulphonylacetonitrile 
aa-dibromo-,and aa-dichloro- (TROGER 
and KrosEBErs), A., i, 170. 

p- Ethoxy benzenesulphonylacetophenone 
and its oxime (TréGER and Beck), 
A., i, 631. 

w-p- -Ethoxybenzenesulphonyl-p-toluo- 
nitrile (TR6écER and Beck), A., i, 
631. 

Ethoxy-o-benzoquinone, dichloro-, nitric 
acid compound of the tetrachloro- 
catechol hemiether of (Jackson and 
KELLEY), A., i, 862. 

Ethoxy-o-chloropheny]-2-methylindolyl- 
methane (ScHo.tz), A., i, 894. 

6-Ethoxy-4-8-diethylamino-a-hydroxy- 
ethylquinoline and its hydrochloride 
(KAUFMANN, PoLL, and PryeEr), A., 
i, 765. 

y-Ethoxy-ay-dimethylacetoacetic acid, 
ethyl ester (JoHNson), A., i, 588. 

Ethoxyfuryl-2-methylindolylmethane 
(ScHoitz), A., i, 894 

Ethoxyl-groups, estimation of, volu- 
metrically (KLEMENC), A., _ ii, 
733. 

ns acid (Mryer, Bron, 
and SoyKA), A., i, 1151. 

—o salts of (BECKEL), A., i, 


B- Bthoxy. -B- (Ame rig gre 
amine (ROSENMUND), A., i, 465. 

y-Ethoxy-a- and ~y-methylacetoacetic 
acids, ethyl esters (JoHNson), A., i, 
588. 

6-Ethoxy-1-methyl-1:4-dihydroquinol- 
ine, 4-cyano- (KAUFMANN, KUNKLER, 
and PryEr), A., i, 294. 

8-Ethoxy-1-methyl-A*-cyclohexen-5-one 
(GrLuinG), T., 2032. 

4-Ethoxymethyl-5-methyltetrahydro- 
pyrimid-2:5-dione, and 2-thio- 
(JOHNSON and CBERNOFF), A., i, 
656. 

Ethoxy-m-nitrophenyl-2-methylindolyl- 
methane (ScHOLTz), A., i, 894 

a-Ethoxy-a-phenylacetamide (GESELL- 
SCHAFT FUR CHEMISCHE INDUSTRIE 
1N BasEt), A., i, 469. 

o- and p-Ethoxyphenylammonium plati- 
nibromides (GuTBIER and Ravscu), 
A., i, 1158. 

p-Ethoxyphenyl. 2:3-dimethyl-5-pyrazol- 
one, 4-amino- (FARBWERKE VORM. 
MzisTER, Lucius, & Brinine), A., 
i, 402. 1 

Ethoxypheny -2-methylindolylmethane 
(ScHoLTz), A., i, 894, 
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y-Ethoxy-y-phenyl- A--propene, 
a-chloro- (Straus and BerKow), A., 
i, 1817. 
6-Ethoxy-4-8-piperidino-a-hydroxy- 
pe gor (KaurMANN, Pott, 
and PEYER), A., i, 765. 
a- and b-Ethoxypropionic acids (Pa- 
LoMAA), A., i, 7. 
a ig Oy BET 
and AscHER), A., i, 902. 
6-Ethoxyquinoline, 4-cyanos, and its 
methiodide —— KuNKLER, 
and Preyer), A., i, 294. 
6-Ethoxy-4-quinoly] bromomethyl ket- 
one and its salts (KAUFMANN, Pott, 
and Preyer), A., i, 764. 
6-Ethoxy-4-quinolyl diethyl- and di- 
methyl-aminomethyl ketones (Kaur- 
MANN, Po.., and PEYER), A., i, 764. 
6-Ethoxyquinolyl ethyl ketone (Kavr- 
MANN, KUNKLER, and PEYEr), A., i, 
294. 
6-Ethoxy-4-quinolyl methyl ketone 
(KAUFMANN, KUNKLER, and Preyer), 
A., i, 294. 
6-Ethoxy-4-quinolyl piperidinomethyl 
ketone and its hydrobromide (Kavr- 
MANN, Pott, and PryeEr), A., i, 764. 
1-Ethoxy-3:4-quinonediazide, 2:5-di- 
nitro- (REVERDIN and FURsTENBERG), 
A., i, 851. 
p-Ethoxystyrene, a8-dichloro- (Kunc- 
KELL, a M@.iER, and HILpE- 
BRANDT), A., i, 454. 
Ethoxy-p- tolyl -2-methy indolylmethane 
(ScHoLTz), A 4. 
en wesc fo tr methoxide 
and — (MEISENHEIMER and 
Doponov), A., i, 597. 
Ethylacetylene. See Ac-Butinene. 
Ethyl alcohol, absolute, Young’s method 
for preparation of (CHavV ANNE), A., 
i, 951. 
production of, in sugar-free yeast fer- 
mentation (NEUBERG and KeErs), 
A., i, 145. 
history of (ScHELENZ), A., i, 2; (V. 
LiIpPpMANN), A., i, 155, 244, 1298. 
purification and physical properties 
of, and its mixtures with water 
(OsBorNE, McKeEtvy, and Brarce), 
A., i, 696. 
photolysis of (BERTHELOT and GAUDE- 
CHON), A., ii, 90. 
electrical conductivity of (CARVALLO), 
A., ii, 549. 
densities of mixtures of ethyl avetate 
and (MERRIMAN), T., 1774; P., 
259. 
azeotropic mixtures of — acetate, 
water, and (MERRIMAN), T., 1790, 
1801; P., 259, 260. 
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Ethyl alcohol, vapour pressure of, and of 
its azeotropic mixtures with water 
(MERRIMAN), T., 628; P., 68. 

capillary constant of mixtures of 
water and (REINHOLD), A., ii, 1029. 

equilibrium of, with xylene and water 
(Hoxt and BE 1), P., 383. 

viscosity of mixtures of chloral and 
(KuRNAKOV and Erremoy), A., ii, 
388. 

diffusion of organic compounds in 
(OnoLM), A., ii, 565. 

efficiency of the reaction between sul- 
phurie acid and (EVANs and Surt- 
TON), A., i, 698. 

solubility of alkali haloids in (Tur- 
NER and Bisserr), T., 1904; P., 
263. 

lecture experiment to show the oxida- 
tion of (McDErmoT7), A., ii, 207. 

disturbing influence of, on reactions 
(SALKOwWSK]), A., ii, 238. 

poisonous nature of (LANGGAARD), 
A., i, 141. 

inhibition of hemolysis by, by means 
of serum albumin (FIscHER), A., i, 
939. 

excretion of, by the animal organism 
(Vé6tTz and BAvupREXEL), A., i, 
1022. 

carbohydrate-sparing, action of (T6GEL, 
BREZINA, and Durie), A., i, 670. 

action of, on the heart (BRANDINI), 
A., i, 1416. 

effect of, on nerve (Lucas), A., i, 
1129. 

influence of, on reflex action (Hypz, 
Spray, and Howat), A., i, 318. 

influence of, on the respiratory ex- 
change (VAN HooGENHUYZE and 
NIEUWENHUYSE), A., i, 11238. 

content of, in milk, after ingestion of 
alcohol (V6L1Tz and PAECHTNER), 
A., i, 934. 

in muscle (TAyLor), A., i, 1132. 

estimation of (HETPER), A., ii, 1081. 

estimation of, in very dilute solutions 
(BARENDRECHT), A., ii, 349. 

estimation of, in aqueous solution 
(FRANKFORTER and Frary), A., 
ii, 686. 

estimation of, in presence of methyl 
alcohol (MEYERFELD), A., ii, 631. 

Ethyl ether, preparation of, from alcohol 
and sulphuric acid (Evans and 
SutTtTon), A., i, 698. 

catalytic production of(BASKERVILLE), 
A., i, 155. 
mixtures of the vapours of chloroform 

and (Mg. and H. ‘MARCELET), A., 

i, 440; (DoLEzALEK and ScuvUtze), 

A., ii, 108, 482. 
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Ethyl ether, action of bromine on 
(Arsuzovy), A., i, 815. 
bromides, electrical conductivity of 
(PLoTnikov), A., ii, 179. 
methods for testing (Frericus), A., 
ii, 1081. 
Ethyl iodide, velocity of reactidn of 
sodium phenoxide with (RoBERt- 
son and AcrEB), A., ii, 688. 
velocity of the reaction of, sodium 
3-thio-1-phenylurazole with 
(NIRDLINGER, RocGers, and 
ACREE), A., ii, 205. 
y-iodopropyl ether (KARVONEN), A., 
+, 4. 
disulphide, action of trisodium arsenite 
on (GUTMANN), A., i, 698. 
Ethylallylaniline, salts of (KOMATSU), 
A., i, 39. 
Ethylamine, electrical conductivity of 
solutions in (FIrzGERALD), A., ii, 
12. 
displacement of, by gaseous ammonia 
(Bipet), A., ii, 572. 
6-Ethylamino-2-ethylthiol-4-methyl- 
pyrimidine (JonNs and BAUMANN), 
A., i, 1000. 
Ethylaminoglucose (InvINE, THOMSON, 
and GARRETT), T., 246; P., 7. 
6-Ethylamino-4-methyl-2:3-dihydro-2- 
pyrimidone and its hydrochloride and 
5-amino-, and 5-nitro- (JOHNS and 
BauMANN), A., i, 1000. 
p-Ethylaminophenyltartronic acid, ethyl 
ester (Guyor and MARTINET), A., i, 
756. 
3-Ethylamino-o xylene, 4:6-dinitro- 
(CrossLEy and Pratr), T., 987. 
4-Ethylamino-o- xylene, 3:5-dinitro- 
(CrossLEy and Pratt), T., 986. 
Ethylammonium platini-iodide (Datra), 
T., 428; P., 79. 
Ethylisoamylaniline, salts of (KOMATSU), 
A., i, 39. 
Ethyl-n-amylearbinol, resolution of 
(PicKARD and KrEnyon), T., 1944. 
Ethyl ¢écrt.-amyl ketone and its semi- 
carbazone (MEERWEIN and SPLITTE- 
GARB), A., i, 487. 

Ethylanhydroacetoneretenequinone 
(HerpuscHKA and KuvupapAD), A., 
i, 1369. 

Ethylaniline, colour reaction of hypo- 
chlorites with (LErcH), A., ii, 891. 
Ethylaniline, p-nitro-, sodium salt 

(GREEN and Rowpk), T., 512. 
5-Ethylanilino-1-phenyl-3-methyl-pyr- 

azole-p-carboxylic acid, ethyl ester 

(MicHAELIs and Trrivs), A., i, 529. 
5-Ethylbarbituric acid, 2-thio-5-B- 
amino- (JOHNSON and SHEPARD), 
A., i, 1108. 
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a eng absorption spectrum of 
(WEIMER), A., ii, 367. 

Ethylbenzene, 8-chloro-2:4-diamino-, 
and its hydrochloride, 8-chloro-4- 
nitro-, B-chloro-2-nitro-4-amino- 
and its hydrochloride and benzoyl 
derivative, and 4-nitro-a-hydroxy-, 
and its derivatives (v. BkaAuN and 
Bartscuw), A., i, 1318. 

B-hydroxy-. See Benzylcarbinol. 
2:4-dihydroxy- (JoHNson and Hopce), 
A., i, 1055. 

d-Ethylbenzene, a-chloro-, preparation 
and rotation of (McKenzie and 
CLoueH), T., 694. 

Ethylberberrubine, salts of (FRERICHS 
and STOEPEL), A., i, 1094. 

Ethylberberrubineacetone 
and STorPEL), A., i, 1094. 

Ethyl a- bromoisopropyl ketone, and a- 
bromo- (FAvorsKI and Svcisorsk1), 
A., i, 15. 


(FRERICHS 
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Ethylcyclobutane (KIsHNER), 
1161. 


Ethyl-n- and -iso-butylanilines, salts of 
(Komatsv), A,, i, 39. 

Ethyl-n-butylearbinol, resolution and 
derivatives of (PICKARD and Kenyon), 
T., 1943. 

Ethyléert.-butylearbinol and its acetyl 
derivative (FAvorskI and ASCcH- 
MARIN), A., i, 15. 

Ethyl isobutyl ketone, oxime of (Dour- 
Is), A., i, 815. 

Ethyl ¢ert.-butyl ketone and its semi- 
carbazone and a-bromo- and aa-di- 
bromo- (FAvorskI and AscHMARIN), 
Bua b 

a- Ethylbutyrobromoamide (Pyman), T., 


a- Seiatictanstecctantio, a-bromo- 
(adaline), pharmacological action of 
(ArRILA), A., i, 1023. 

3-Ethyleaffolide (Bitz and Topp), A., 
i, 601. 

Ethylearbamide, 8-trichloro-a-hydroxy- 
(Coppin and TITHERLEY), P., 352. 

9-Ethylearbazole, nitro- (FARBWERKE 
vorm. MEIsTER, Lucius, & BruNING), 
A., i, 758. 

9-Ethylcarbazole-3:6-diphthaloylic 
acid (CASSELLA & Co.), A., i, 1098. 
9-Ethylcarbazolesulphonic acid and its 
salts (CASSELLA & Co.), A., i, 516, 
1098. 
a-Ethylcearbonato-S-anilino-a8-di- 
phenylethane (CROWTHER 
McComaiz), T., 29. 

p- Ethylearbonatobenzaldehyde (RosEN- 
MUND), A., i, 463. 

4- -Ethylcarbonato- 3-methoxy benzalde- 
hyde (RosENMUND), A., i, 464. 
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a-4-Ethylearbonato-3-methoxypheny]l- 
ethyl alcohol, 8-nitro- (RosENMUND), 
A., i, 464. 

<p emis gy B- 
nitro- (ROSENMUND), A., i, 464. 

a-p- Ethylcarbonatophenylethyl alcohol, 

B-nitro- (ROSENMUND), A., i, 464. 

p-Ethylearbonatostyrene, B-nitro- (Ro- 
SENMUND), A., i, 464. 

Ethylchloroketen (STAUDINGER, AN- 
THES, aud ScHNEIDER), A., i, 1341. 

Ethylchloromalonic acid (STauDINGER, 
ANTHES, and SCHNEIDER), A., i, 1340. 

Ethylchloromalonic diphenylacetic an- 
hydride (STAUDINGER, ANTHEs, and 
SCHNEIDER), A., i, 1841. 

Ethyl-n-decylcarbinol and its resolution 
and derivatives (PICKARD and Ken- 
yon), T., 1948. 

Ethyl m-decyl ketone (PICKARD and 
KEnyon), T., 1948. 

1-Ethyldioxindole-3-carboxylic acid, 
ethyl ester (Guyor- and MARTINET), 
A., i, 756. 

Ethyl-n-dodecylearbinol and its resolu- 
lution and derivatives (PICKARD and 
Kenyon), T., 1951. 

Ethyl -dodecyl ketone (PICKARD and 
Kenyon), T’., 1952. 

Ethylene, catalytic polymerisation of, at 
high temperature and pressure (Ir- 
TIEV and Rutan), A., i, 694. 

critical constants of (CARDOSO and 
ArnI), A., ii, 111. 

compounds, stereoisomeric transform- 
ation of (STOERMER), A., i, 437. 

Ethylene a melting ‘point of 
(v. Brron), A., i, 155. 

nitrosite, preparation of, and its re- 
actions (SIDORENKO), A., i, 1298. 
Ethylene, s-dibromo-, isomeric forms 
of (VAN DE WALLE), A., i, 950. 
trichloro-, extraction of fats with 
(NEUMANN), A., ii,, 352. 
reactions of (BOESEKEN, KLAMER, 
and DE Vooecr), A., i, 330. 

Ethylene glycol, preparation of, and 
hydrolysis of its diacetate (BAIN- 
BRIDGE), P., 4. 

Ethylene margarohydrin (Rurran), A., 
i, 586. 

Ethylenebis-2-aminoanthraquinone 
(ULLMANN and MEDENWALD), A., i, 
736. 

Ty ae (WEDEKIND and 

Ney), A., i, 893. 

Ethylenebistoluene-p-sulpho- 2-anthra- 
quinonylamide (ULLMANN and MeE- 
DENWALD), A., i, 736. 

Ethylenediamine, dioximino-, diacetyl 
derivative(HouBEN and KAUFFMANN), 
Ac, 1,- 5369. 
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9:9’-Ethylenedifluorene and its 9:9’-di- 
carboxylic acid and ethyl ester (Wis- 
LICENUS and MocKEr), A., i, 1188. 

Ethylenedipyridyl chloride and its salts 
(ScuminpT), A., i, 646. 

Ethylenetetracarboxylic acid, ethyl es- 
ter, action of ammonia on (SCHOLL, 
HOLDERMANN, and LANGER ; PHILIPPI 
and Un), A., i, 598. 

Ethylisoeugenol a- and ,B-dioximes 
(PuxEDpDvU), A., i, 460. 

9-Ethylfluorene-9-carboxylic acid and 
its ethyl ester (WISLICENUS and 
Mockrr), A., 4, 1188, 

B-Ethyl galactose, slow synthesis of, 
from an alcoholic solution of galactose, 
in presence of kephir (BoURQUELOT 
and H&rissgy), A., i, 213. 

Ethylglucoside, a-amino-, hydrochloride 
and triacetyl derivative, hydrobromide 
(IRVINE and Hynp), T., 49. 

a-Ethylglucoside, biochemical synthesis 
of (BouRQUELOT, HERISSEY, and Bri- 
DEL), A., i, 323. 

a-Ethylglutaconic acid, ethyl ester 
(THORPE and Woop), T., 1552. 

Ethylglyoxal disemicarbazone (BLAISE), 
A., i, 706. 

4-Ethylglyoxaline, 8-amino- (iminazol- 
ylethylamine), action of, on the 
heart (Enis), A., i, 930. 

B-imino-, (histamine), mechanism of 
the action of (OzHME), A., i, 681. 

Ethyl-n-heptylearbinol, resolution and 
derivatives of (PICKARD and Kenyon), 
T., 1945, 

Ethyl n-heptyl ketone (PickARD and 
Kenyon), T., 1945. 

3-Ethylhydantoyl-amide and _ -carb- 
amide, 5-hydroxy- (BiLTz and Topp), 
A., i, 601. 

Ethylhydrocupreine and its sulphate 
(VEREINIGTE CHININFABRIKEN 
ZIMMER & Co.), A., i, 384. 

ethyl carbonate and its salicylate 
(VEREINIGTE CHININFABRIKEN 
ZIMMER & Co.), A., i, 85. 

Ethyl a-hydroxyisopropyl ketone (Fa- 
VORSKI and Scrporsk1I), A., i, 15. 
Ethylidenebisfluorene (PUMMERER and 

DorFMULLER), A., i, 963. 

Ethylidenecarbamide, 8-trichloro- (Cor- 

PiN and TITHERLEY), P., 353. 
3-Ethylindole, 8-amino-, fate of, in the 
organism (Ewins and LAIDLAW), A., 
i, 319, 
Ethylmorphine, amino-, and its acetyl 
derivatives and nitro- (FERREIN), A., 
i, 750. 

Ethyl-n-nonylearbinol and its resolu- 

tion and derivatives (PIcKARD and 

Kenyon), T., 1947. 
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2-Ethylnorhydrastinine picrate (DEck- 
Ek), A., i, 290. 
Ethyl-n-octylcarbinol, resolution and 
derivatives of (PickKaRD and Kenyon), 
T., 1946. 
Ethyl #-octyl ketone (PicKARD and 
Kenyon), T., 1946. 
Ethyloxalyl-c-aminopropionic acid, de- 
rivatives of (MEYERINGR), A., i, 834. 
Ethyloxalyl-a-phenylaminoacetic acid, 
methy] ester, and diamide of (MEYER- 
INGH), A., i, 835. 
Ethyl-n-pentadecylearbinol and its re- 
solution and derivatives (PICKARD 
- and Kenyon), T., 1953. 
Ethyl 7-pentadecyl ketone (PicKARD 
and Kenyon), T., 1953. 
1-Ethylcyclopentane-1-carboxylic acid 
(MEERWEIN and Prosst), A., i, 485. 
p-Ethylphenylacetylene, derivatives of 
(KuncKEuL, Eras, Miter, and 
HILDEBRANDT), A,, i, 453. 
Ethyleyclopropane (DEMJANOV and 
DoJARENKO), A., i, 451. 
Ethyl-n-propylaniline, salts of (Ko- 
MATSU), A., i, 39. 
Ethyl-n-propylearbinol, resolution and 
derivatives of (PICKARD and KEnyon), 
T. 1942. 
8-Ethyl-2-propylindole and its picrate 
(ARBUZzOV and VAGNER), A., i, 1098. 
Ethyl zsopropyl ketone (HALLER and 
BAvER), A., i, 830. 
1-a-Ethylpropylcyc/opentan-1-ol, 1- 
hydroxy- (MEERWEIN and Prosst), 
A., i, 485. 
8-Ethylpulegol, synthesis of (ZAIcEV), 
A., 1, 12379. 

Ethylpyridyl bromide, bromo-, and its 
platinichloride (Scumipt), A., i, 
646, 

chloride, chloro-, and _ its salts 
(Scumipt), A., i, 646. 
y-Ethyltetrahydroberberine and its salts 
(FREUND and CoMMESSMANN), A,, i, 
506. 
Ethyltetrahydroberberrubine (FRE- 
RICHS and STOEPEL), A., i, 1094. 
Ethyltetrahydrofurylcarbinol (DovuRis), 
A., i, 1373. 
N-Ethyl1-1:2:3:4-tetrahydroquinoline, 
preparation of, and its salts and di- 
nitro-derivative (THORPE and Woop), 
T., 1609. 

1- and 2-Ethyltetrazoles (OLIVERI- 
MANDALA and PassaLacgva), A., i, 
1398. 

hydrolytic constants of (OLIVERI- 
MANDALA), A., i, 1399. 
Ethylthiolacetic acid, nitratoammine- 
platinum salts of (RAMBERG), A., i, 
952. 
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2-Ethylthiol-1-benzyl-5-methy1l-6-pyr- 
imidone-4-carboxylic acid, ethy] ester 
(JOHNSON and Zxg), A., i, 522. 

2-Ethylthiol-4-methy1-5-ethy1-1:6-di- 
hydro-6-pyrimidone (JouNsoN and 
BAILEy), A., i, 1104. 

2-Ethylthiol-4-methyl-5-ethylpyrimid- 
ine, 6-amino-, and 6-chloro- (JOoHN- 
son and Bai ey), A., i, 1104. 

Ethyl-n-tridecylearbinol and its resolu- 
tion and derivatives (PICKARD and 
Kenyon), T., 1952. 

Ethyl »-tridecyl ketone (Pickarp and 
Kenyon), T., 1952. 

Ethyl-n-undecylearbinol and its resolu- 
tion and derivatives (ProkARD and 
Kenyon), T., 1951. 

Ethyl n-undecyl ketone (PickARD and 
Kenyon), T., 1950. 

Ethylurethylpyridylazoimide 
and STAFFEN), A., i, 531. 

Eucalyptol. See Cineole. 

Eucalyptus oils, constituents of (BAKER 
and Smirn), A., i, 1210. 

Eudesmene dihydrobromide and 
hydrochloride (SEMMLER an:l 
BIAS), A., i, 886. 

Eudesmol and its acetate (SEMMLER and 
TosrAs), A., i, 885. 

Eugenyl allyl ethers (CLAISEN and 
KIsLEB), A., i, 1177. 

Euglobin, solution and precipitation of 
(CuIckK), A., i, 915. 

Euphorbia pilulifera, chemistry of 
(PowER and BRownING), A., i, 574. 
Euphosterol and its acetyl derivative 

and bromo-, acetyl derivative (PowER 
and Brownine), A., i, 574. 
Euquinine. See Quinine ethyl carbonate. 
Europium, salts of, with organic acids 
(JAMES and Ropinson), A., i, 703. 
Eutannin and its derivatives (RICHTER), 
A., i, 989. 


(MEYER 


di- 
To- 


Eutectics, binary, between diphenyl- | 


amine, p-nitroanisole, and urethane 
(VasILIEV), A., ii, 1037. 

Euxenite from Madagascar (LAcRoIx), 
A., ii, 232. 


Evaporation, mechanism of (MARCELIN), 


A., ii, 294. 
Everninaldehyde (Hoxrson), A., i, 474. 
Evernic acid, constitution of (FiscHEr), 
A., i, 1353. 


Everninic acid, synthesis of (HoEscH), | 


A., i, 474. 

Exobasidium vaccini, galls produced by, 
on Rhododendron ferrugineum (ZELL- 
NER), A., i, 572. 

Expansion-pressures of normal liquids 
(Gay), A., ii, 1027. 

Explosives, action of low temperatures 


on (KLING and FLORENTIN), A.,ii,309. | 
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Explosives, heat test for (EGERTON), 
A., ii, 534; (SMart), A., ii, 1080. 
Extraction apparatus (Cary-Curn), 

A., ii, 146 ; (PERKINS; MACNIDER), 
A., ii, 314; (Aron), A., ii, 497; 
(SPAETH), A., ii, 578; (FRIESE), 
A., ii, 615; (Hann), A., ii, 770; 
(FRaAncols), A., ii, 1047, 

for use with liquefied gases (Frizp- 
ricHs), A., ii, 316. 

all-glass (BEADLE and STEVENs), A., 
ii, 444. 

for solutions sensitive to heat (KEMPr), 
A., ii, 690. ° 

Eye, normal and pathological changes 

in the lens of the (Jgss), A., i, 789. 

influence of narcotics on the vestibular 
reflex of the (RoTHFELD), A., i, 225. 


F. 


Feces, estimation of dextrose in (Dr- 
gust), A., ii, 887. 
estimation of scatole and indole in 
(MoEwss), A., ii, 81. 
Faraday'’s law applied to gas reactions 
(Ltnp), A., ii, 898. 
influence of high pressure on (COHEN), 
A,, ii, 181. 
Farnesaldehyde and its derivatives 
(KERscHBAUM), A., i, 789. 
Farnesene (KERSCHBAUM), A., i, 739. 
Farnesenic acid and its derivatives 
(KERSCHBAUM), A., i, 739. 
Farnesol and its derivatives (KERsCcH- 
BAUM), A., i, 739. 
action of ozone on (HARRIEs and 
HAArRMAND), A., i, 740. 
Fasting (Hower), A., i, 312. 
effect of feeding on different proteins 
during (Howr and Hawk), A., i, 
1015. 
Fasting studies (BippLE and Hows), 


+» 1, 933. 


| Fat, formation of, from carbohydrates 


(Morcutis and Pratt), A., i, 926, 

formation of, in the liver (Lzo and 
BacHEM), A., i, 314. 

formation of, in the liver during 
phosphorus poisoning (Lro; LEo 
and TRASCHENNIKOV; LEo and 
BACcHEM), A., i, 314. 

absorption of (BLoor), A., i, 926. 

estimation of, by the Kumagawa-Suto 
method (Tamura), A., ii, 738. 

estimation of hydroxy-fatty acids in 
(ZEREVITINOV), A., ii, 1082. 

estimation of, in cream (RICHARDSON), 
A., ii, 481. 

estimation of, in foods (NEUMANN), 
A., ii, 352. 
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Fat, estimation of, in milk (CROLL), A., 


ii, 1083 
estimation of, in urine (SAKAGUCHI), 
A., i, 222. 


Fats from dry distillation of plant and 


animal matters (THom42), A., i, 688. 
in plants (THomAR), A., i, 326. 
synthesis of (Horne), A., i, 158. 
natural, synthesis of, in reference to 

the phase rule (KREMANN and 

KLEIN), A., ii, 922. 
melting of (Smits and Boxuorst ; 

Grtwn), A., i, 157. 
fusibility of (LE CHATELIER and Ca- 

VAIGNAC), A., ii, 291. 
hydrolysis of (MArcusson), A., i, 

441, 


conversion of carbohydrates into 
(SMEDLEY), A., i, 124, 

metabolism of. See Metabolism. 

absorption of, by the gastric mucosa 
(GREENE and SKAER), A., i, 1408. 

consumption of, in the tissues (La- 
Fon), A., i, 677. 

glycerides of (BémER), A., i, 441; 
(BoOmER and Limpricn), A., i, 442. 

non-emulsified, influence of the melt- 
ing point of, on their rate of disap- 
pearance from the stomach (Vv. 
Frs&R), A., i, 1015. 

unsaturated, catalytic reduction of, in 
presence of nickel] oxides (BEDFORD 
and ErpMANy), A., i, 701. 

chlorine number of (ZLATAROV), A., ii, 
1083. 

estimation of the iodine number of 
(Aucust), A., ii, 163. 

relation between the iodine, saponi- 
fication and refractometer numbers 
of (RickTER), A., ii, 163. 

Marchi reaction for (CRAMER, FEIss, 
and Buttock), A., ii, 802. 

detection of preservatives in (VOLL- 
HASE), A., ii, 353. « 

Polenske’s method for detecting cer- 
tain, in mixtures (BOMER and Lim- 
PRICH), A., ii, 444. 

Fatigue, origin of (VIALE), A., i, 676. 
Fehling’s solution, photosensitiveness of 

(LerenTon), A., li, 459. 

Felspar, decomposition of, and its use 
in fixation of nitrogen (Ross), A., 

ii, 964, 
from Porto-Scuso (CEsARO), A., ii, 


66. 
Felspars, plagioclase, melting phenome- 
na of (BowEN), A., ii, 613. 
isoOFenchocamphoramic acids, stereoiso- 
meric (SANDELIN), A., i, 471. 
isoOFenchocamphoric acids, stereoiso- 
meric, and their derivatives (SANDE- 


isoFenchocamphorimides, stereoisomeric 
(SANDELIN), A., i, 471. 

Fenchyl chloride, action of, with mag- 
nesium and carbon dioxide (Komppa 
and HInTIKKA), A., i, 375. 

l-Fenchyl alcohol, preparation of, and 
its hydrogen phthalate (PicKkarp, 
Lrewcock, and Yarss), P., 127. 

l-Fenchyl-d-glucoside and its tetra- 
acetyl derivative (HAMALAINEN), A.,i, 
639. 

l-n- and iso-Fenchylglycuronic acids 
(HAMALAINEN), A., i, 134, 

Ferments. See Enzymes. 

Fermentation, formation of acid by 

(MouFANG), A., i, 1423. 
examination of gases produced in 
(FRIEBER), A., ii, 337. 
rate of, measured by difference of 
potential (PoTTER), A., i, 230. 
rate of, by yeast cells (SLATOR), A., i, 
568. 
catalytic action of salts on (GIMEL), 
A., i, 1282. 
acetic, influence of manganese on the 
formation of acetic acid in (BERT- 
RAND and SAzERAC), A., i, 1024. 
alcoholic (v. LEBEDEV), A., i, 684; 
(BucHNER and LANGHELD; Kos- 
TYTSCHEV and SCHELOUMOV ; 
KostytTscHEV and BRILLIANT), 
A., i, 944, 
mechanism of (v. LEBEDEV), A., i, 
144, 568; v. LEBEDEV and 
GRIAZNOV), A., i, 144 ; (KostyT- 
SCHEV), A., i, 323. 
reaction phases of (v. EvuLER and 
JOHANSSON), A., i, 799. 
catalytic acceleration of (v. EULER 
and CASSEL), A., i, 1025; (v. 
EULER), A., i, 1281. 
influence of acids on (M. and 
Mme. M. RosEnBLATT), A., i, 
1423. 
influence of colloids on (SOHNGEN), 
A., i, 1025. 
action of cyclamine on (LUNDBERG), 
A., i, 685. 
influence of metallic salts on (Pozzr- 
Escort), A., i, 1139. 
influence of pressure on (LINDET 
and AMMANN), A., i, 144. 
action of reductase in (Lvov), A., i, 
948. 
action of respiratory chromogens on 
(PALLADIN and Lvov), A., i, 
684. 
acidity produced by yeast during 
(FERNBACH), A., i, 231. 
transformation of hexoses in (v. 
EvLER and BERGGREN), A., i, 
145, 


LIN), A., i, 469. 
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Fermentation, sugar free, by yeast 
(NeuBERG and Kens), A., i, 
231, 1026; (NEUBERG and 
RosentrHAL), A., i, 782. 
production of ethyl alcohol in 
(NrevBerc and Kers), A., i, 
145. 
yeast, formation of acetaldehyde dur- 
ing (KostyTscHEv), A., i, 323. 
influence of organic acids on 
(JOHANESSOHN), A., i, 143. 
of dextrose (LEMOIGNE), A., i, 1422. 
Ferric salts. See under Iron. 
Ferricarbamide, compounds of (BARBI- 
ERI), A., i, 959. 
Ferrocyanides, complex blue( WILLIAMs), 
reaction of, with ferrous and ferric 
salts (VORLANDER), A., ii, 257. 
Ferromagnetic substances, thermal and 
magnetic changes in, at high 
temperatures (HonpDA), A., ii, 966. 
Kerr effect in (MARTIN), A., ii, 1018. 
Ferrosilicon, oxidation of (v.ScHWARTZ), 
A., ii, 967. 
Ferrotitanium, analysis of (Scott), A., 
ii, 881 
Ferrous salts. See under Iron. 
Ferrovanadium, estimation of phos- 
phorus in (SIDENER and SKARTVEDT), 
A., ii, 979. 
Ferrozirconium, analysis of (WUNDER 
and JEANNERET), A., ii, 249. 
Fertilisers, estimation of phosphorus in 
(DussERRE and CHAVAN), A., ii, 
1069. 
Fever, production of (CLoETTA and 
WasEn), A., i, 1274. 
Fibrin and fibrinogen (HrKma), A., i, 
1125. 
Fibrinogen and fibrin (HexKmA), A., i, 
1125. 
preparation of, by dialysis (PizTTRE 
and ViuA), A., i, 661. 
Fibrinsemia (BARRATT), A., i, 308. 
Ficus carica, comparison of the latex of 


Maclura aurantiaca with that of | 


(Gerber), A., i, 806. 
enzymes from the latex of Browssonetia 


papyrifera and (GERBER), A., i, | 
1007. y | Fluorene-9-acetic acid and its derivatives 
Ficus coronata, constituents of the latex | 


of (GERBER), A., i, 1031. 
Filter-paper, absorption of liquids by 
(Krats), A., ii, 931 
Filtration of minute quantities of liquids, 
apparatus for (StRzyzowsk1), A., ii, 
1046. 


Filtration apparatus, vacuum (Dxck- 
ERT), A., ii, 769. 

Fire bricks, melting point of (KANoLT), 
A., ii, 105. 
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Fish, nitrogenous constituents of 
(OxupaA), A., i, 221. 
biological significance of the fat-con- 
tent of (PoLIMANTI), A., i, 1409. 
heart of. See Heart. 
roes of, constituents of the (KONIG and 
GROSSFELD), A., i, 1265. 
pigments in the skin of (BALLow!7z), 
A., i, 934. 
proteins of sperm of (Kosse1), A., i, 
1410. 
thyroid of. See Thyroid. 
composition of the urine of (DEnis), 
A., i, 133. 
Flame, characterisation of (TEcLU), A., 
ii, 757. 
spiral, study of the (MEUNIER), A.., ii, 
24 


Bunsen coloured, apparatus for pro- 
ducing a(BECKMANN and LINDNER), 
A., ii, 359. 
Flames containing nitric oxide (Reis 
and WALDBAUER), A., ii, 1050. 
ionisation in gases from (PROUMEN),A., 
ii, 373. 
inner cone of various (HILLER), A., ii, 
133. 
extinction of (JorISsEN), A., ii, 1040. 
Flavanthren, 3:3’-dibromo- (ULLMANN 
and JUNGHANS), A., i, 1072. 
Flavokermesic acid (DIMROTH and 
ScHEURER), A., i, 980. 
Flavone, 8-hydroxy-, and thio- (RuxE- 
MANN), A., i, 892. 
— preparation of (RUHEMANN), 
ty & : 

Flour, estimation of soluble nitrogen in 
(RovussEAvx and Srrort), A., ii, 351. 
Flowers, chemistry of the colouring 

matters of (KEEGAN), A., i, 689. 
Fluidity, relation of, to other physical 
properties (BINGHAM, WHITE, 
THomas, and CADWELL), A., ii, 
675. 
of solutions, measurement of (Mucu- 
IN), fing H, 1020... 
Fluorene, 9:9-dinitro- (WIELAND and 
REISENEGGER), A., i, 1399. 


| Fluorene series, studies in the (MAYER), 


A., i, 1171. 


(MAYER), A., i, 1171. 
Fluorene-9-carboxylic acid (diphenylenc- 

acetic acid), preparation of (VoRLAN- 
DER and PritzscnHe), A., i, 725. 

instability of, on keeping (WISLICENUS 
and RuruHine), A., i, 1187. 

derivatives of (SToLLE and Wot»), A., 
i, 858. 

ethyl ester, metallic derivatives of, 
and its use in syntheses (WISLICENUS 
and MockeEr), A., i, 1187. 
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Fluorene-9-propionic acid (MAYER), A., 


i, 1172. 
and its ethyl ester (WIsLICENUS and 
MockeEr), A., i, 1189. 
Fluorenone, 6- and 8-bromo- (MONTAGNE 
and MoLL VAN CHARANTE), A., i, 875. 
Fluorenoneanil, preparation of, and its 
hydrochloride (REDDELIEN), A., i, 
1204. 
Fluorescein (KEHRMANN), A., i, 1352. 
and_ dichlorotetraiodo-, _ absorption 
spectra of (Masson and Favcon), 
A., ii, 264. 
modifications of, and their salts and 
derivatives and 4:5- and 2:7-dinitro- 
(v. Lresie), A., i, 79. 
esters and ethers of, and their deriva- 
tives (v. Lresic), A., i, 865, 867 ; 
(FiscHER and Hepp), A., i, 867. 
trimethyl ether-ester, chlorides and 
other derivatives of (v. LrEBIG), A., 
i, 1197. 
Fluorescence, theory of (BALY), P., 201 ; 
(KAUFFMANN ; STARK), A., ii, 264. 
Stark’s theory of (v. Ligsic), A., ii, 
170. 
and chemical constitution, relation 
between (STARK), A., ii, 2, 456; 
(v. Lrgpic), A., ii, 742. 
relation between ionisation and 
(Stark), A., ii, 743; (VoLmMeER; 
Pautt), A., ii, 896. 
of the elements of the sixth group of 
the periodic system (STEUBING), A., 
li, 816; (DIESTELMEIER), A., ii, 
1000. 
and absorption spectra of imides (LEY 
and FiscHEr), A., ii, 169. 
Fluorescent substances, photoelectric 
activity of (PAULI), A., ii, 456. 
Fluorides. See under Fluorine. 
Fluorine, occurrence of, in the emanations 
from the earth’s centre (GAUTIER), 
A., ii, 1047. 
occurrence of, in the animal organism 
(GAUTIER and CLAUSMANN), A., i, 
677, 1017. 
in bones, teeth, cartilage, and tendons 
(GAUTIER and CLAUSMANN), A., i, 
789. 
isolation of (CHATTAWAY), A., ii, 131, 
209. 
atomic weight of (JAQUEROD and 
TourpatAn), A., ii, 401, 772. 
action of, on noble metals (RuFF), A., 
ii, 416. 
action of, in nature (ALVIsI), A., i, 
151. 
Hydrofluoric acid, early work on 
(CHATTAWAY), A., ii, 131. 
anhydrous, preparation of (CHATTA- 
way), A., ii, 209. 
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Fluorine :— 

Hydrofluoric acid, gaseous, action of, 
on quartz (GAUTIER and CLAus- 
MANN), A., ii, 774. 

Fluorides, equilibrium in _ binary 
systems of (PUSCHIN and Baskov), 
A., ii, 319. 

Fluorine organic compounds, heat of 
formation of (Swarts), A., ii, 22. 

aromatic (SwaRTs), A., i, 841. 

Fluorine, detection of, in common re- 
agents (CARLES), A., ii, 616. 

detection and estimation of, in wines 
(Coma y Roca), A., ii, 427. 

estimation of, volumetrically (GREEFF), 
A., ii, 975. 

estimation of, in zinc ores (ScHNEI- 
DER), A., ii, 1068. 

Fluorone derivatives (Pork), P., 378. 
oxonium and alkali salts on (v. Liz- 

BIG), A., i, 1197. 

Fluorosulphonic acid, salts of (TRAUBE), 
A., ii, 947. 

Fly agaric (Amanita muscaria), basic 
constituents of (BuscHMANN), A., i, 
148. 

Fodder, estimation of phosphorus in 
(DussERRE and CHAVAN), A., ii, 
1069. 

apparatus for estimation of water in 
(FornEt), A., ii, 1067. 

Fontactoscope, use of the, in the estima- 
tion of radioactivity of spring 
waters (HAMMER and VoRSEN), A., 
ii, 622; (ENGLER and SIEVEKING), 
A., ii, 726. 

Food, influence of the mineral content 
of, on growth (McCoLLuM and 
Davis), A., i, 551. 

farinaceous, detection of saffron in 
(MARTINI), A., ii, 643. 

fresh, presence of enzymes in (TADO- 
KORO), A., i, 1118. 

Foods, tinned, estimation of tin in, 
electrolytically (CUSHMAN and 
WETTENGEL), A., ii, 345. 

detection of formaldehyde in 
(RACHEL), A., ii, 891. 

estimation of fat in (NEUMANN), A., 
ii, 352. 

estimation of formic acid in (FINCKE), 
A., ii, 442. 

estimation of saccharin in (KARAs), 
A., ii, 642. 

estimation of salicylic and benzoic 
acids in (VAN RAALTE), A., ii, 162. 

estimation of sugars in (MUTTELET), 
A., ii, 447. 

estimation of water in (MICHEL), A., 
ii, 426. 

apparatus for estimation of water in 
(FornET), A., ii, 1067. 
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Food-stuffs, existence of unknown, 
necessary for life (ABDERHALDEN and 
Lamps), A,, i, 1409. 

Formaldehyde (methanal ; formalin) 
synthesis of (Moorz and WEBSTER), 
A., i, 1303. 

syntheses in plants by means of 
(DrcKER), A.,i, 571. 

in the sap of green plants (ANGELICO 
and CaTALANO), A., i, 325. 

effect of, on living plants (BAKER), 
A., i, 1029. 

acclimatisation of yeasts to (Pozzi- 
Escort), A., i, 941. 

condensation of aldol with (KRAVEC), 
A., i, 1303. 

condensation of, with amino-acids 
(GaLEotTT!), A., i, 957. 

action of, on glycine (Lés), A., i, 709. 

reaction of nitrous acid and (VANINO 
and ScHINNER), A., ii, 241. 

velocity of reaction between phenol 
and (JABLONOWER), A., ii, 574. 

detection of, in foods (RACHEL), A., ii, 
891. 

detection of, in plants (FINCKE), A., 
i, 947. 

detection and estimation of (DuNN- 
Inc), A., ii, 1083. 

estimation of (GAILLOoT), A., ii, 255; 
(H1nMAN), A,, ii, 990. 

estimation of ammonia by, and its 
estimation by ammonia (PozzI- 
Escort), A., ii, 618. 

simultaneous estimation of methyl 
alcohol and (Nictoux), A., ii, 
1080. 


Formaldehydebenzylmercaptal and its | 


derivatives (FRomM, Forster, and v. 
SCHERSCHEWITZKI), A., i, 176; 
(Fromm, ScHAFER, Forster, and v. 
SCHERSCHEWITZK1), A., i, 359. 
Formaldehyde-p-tolylmercaptal and its 
derivatives (FromM, ForsTER, and Vv. 
ScHERSCHEWITZK1), A., i, 176; 
(Fromm, ScHAFER, FoRSTER, and v. 
SCHERSCHEWITZKI), A., i, 359. 
Formaldoxime, complex metallic salts 
of (HOFMANN and ExRHARDT), A., i, 
599. 
Formamide, action of the electric dis- 
charge on (Lés), A., i, 343. 
Formamidines, reactions of (DAINs and 
GRIFFIN), A., i, 1086; (DAINs, 
MALLEIS, and Meyers), A., i, 1096. 
Formic acid, preparation of (CHATTA- 
way), P., 383. 
formation and excretion of, and its 
estimation in urine (DAKIN, JAN- 
NAY, and WAKEMAN), A,, i, 679. 
use of, as a solvent (AscHAN), A.,, i, 
1149, 


Formylhomomyristicylamine 
an 
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Formic acid, fermentation of (FRANZEN 
and Eeeer), A., i, 1421. 
fermentation of, by Bacillus kiliense 
(FRANZEN and Ecerr), A., i, 322. 
preparation and composition of the 
metallic salts of (HAMPSHIRE and 
Pratt), A., i, 951. 
decomposition of the salts of (CEcus- 
NER DE CoNnINcK and RayNavp), 
A., i, 440. 
decomposition of, by 
(BLACKADDER), A., ii, 36. 
action of  2-methylindole 
(ScHotTz), A., i, 894, 1227. 
action of, on triphenylmethane colour- 
ing matters (Guyot and Kovacue), 
A., i, 647. 
excretion of, in urine (STRISOWER), 
A., i, 1133; (GREENWALD and 
JANNEY), A., i, 1134. 
detection of (SHANNON), A., ii, 161; 
(BonngEs), A., ii, 636. 
detection and estimation of (FINcKE), 
A., ii, 636. 
estimation of, bromometrically (MA- 
DER), A., ii, 79. 
estimation of, in foods (FINCKE), A., 
ii, 442. 
Formic acid, europium salt (JAMES and 
Rosinson), A., i, 703. 
sodium salt, reduction of mercuric 
chloride by (FINDLAY and Davigs), 
T4 2660; P., 250. 
uranium salt, properties of (EcHsNER 
DE ConINCK and Raynaup), A., i, 
333. 
uranyl salt (iscHNER DE CONINCK 
and RAYNAvpD), A., i, 820. 
uranyl salts of (Courtots), A., i, 585. 
Formic acid, cyclohexyl and methyl- 
cyclohexyl esters (SENDERENS and 
ABOULENC), A., i, 42. 
octanyl ester (S9ENDERENS and ABou- 
LENC), A., i, 700. 
Formic acid, bromo-, and chloro-, esters 
of (Merck), A., i, 5. 
chloro-, preparation of urethanes from 
the esters of, with tertiary alcohols 
(Merck), A., i, 348. 
dimethylethylearbinyl and methyl- 
diethylcarbinyl esters (MERCK), 
A., i, 334. 
B-naphthyl and tolyl esters (FAr- 
BENFABRIKEN VORM F, BAYER 
& Co.), A., i, 457. 
Formohomopiperonylamide (DECKER, 
Kropp, Hoyer, ZOELLNER, and 
BECKER), A., i, 272. 
Formyldibenzoyl-o-phenylenediamine 
(GERNGROSs), A., i, 900 


rhodium 


with 


(DECKER 
BecKER), A., i, 290. 
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aes oo ae eae 
ER and BecKER), A., 

Fractionating column techie, A,, ii, 

—— and its derivatives (KRASOV- 
SKI), A., i, 498. 

— physiological effects of (ZANDA), 

» i, 794. 
niin point, lowering of the, of 
salts acting as solvents (HOENEN), 
A., ii, 669. 
determination of (VAN RAALTE), A 
ii, 828. 
Friedel-Craft’s reaction (HELLER), A., i, 
631. 
kinetics of the (OLIVIER and BOESEK- 
EN), A., ii, 575. 
Frogs, behaviour of glycogen in (LESSER), 
A., i, 420. 
action of drugs on the blood-vessels 
of (HANDovskKy and Pick), A., i, 
319. 
without hearts, effect of stryclinine on 
(MELTZER), A., i, 320. 
heart. See Heart. 
liver. See Liver. 
skin, er arg of water by (Max- 
WELL), A i, 1131 
urine. See ‘Urine. 

Frost, rer of plants from (MAXI- 
mov), A., i, 150. 

d- Fructose. See Levulose. 

Fructoseazine (IRVINE, THOMSON, and 
GARRETT), T., 247. 

Fruits, methyl alcohol in the fermented 

juice of (BAUER and ENGLER), A., 
i, 810. 

detection of nitric acid in the juice of 
(Conn), A., ii, 723. 

detection and estimation of salicylic 
acid in the juice of ( HEINTz and 
Limpricn), A., ii, 787. 

Fruit juice, estimation of nitric acid in 
(TILLMANS and SPLITTGERBER), A., ii, 
528. 

8-Fucohexonamide (Kravz and KLoup), 
A., i, 955. 

Fucoides, pigments of the (KyLIn), 
A., i, 149. 

Fuels, estimation of water in the volatile 
products — the distillation of 
(LAMBRIs), A., ii, 528. 

Fulminic _ tautomerism of (Pa- 

LAzzO), A., i, 253. 
mercury salt, ce age of, from propyl 
alcohol (Kiser), A i, 960 

Fumaramide, conversion of fumaronitrile 
into (KeIsER and McMaster), A 
253. 

Fumarie acid, salts of, with o-, m-, and 


ood 
| Furylidene-2-selenonaphthen-3-one 
(Lesser and Weiss), A., i, 1186. 

a-Furyl a-naphthyl ketone (ScHOLL, 


| Furylethylearbinol, 


p-toluidines and with s-4- xylidine 


(GRuNWALD), A., i, 967. 


} 
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Fumaric acid, ammonium salt (KEISER 
and McMaster), A., i, 248. 

Fumariec acid, hydroxy-, sugar-free fer- 
mentation of (MAYER), A., i, 686. 

Fumaronitrile, conversion of, into 
fumaramide (KEISER and McMAstTeEr), 
A., i, 253. 

Fundulus eggs. See Eggs. 

Fungi, composition and autolysis of 
some (WINTERSTEIN, REUTER, and 
KorROoLEv), A., i, 433. 

acids of (HERRMANN), A., ii, 433. 

production of citric acid by (WEHMER), 
A., i, 229, 1424. 

occurrence of histidine-betaine in 
(WINTERSTEIN and REUTER), A., i, 
990 

antagonistic action of chemical sub- 
stances on (BoKorNy), A., i, 571. 

higher, oe of (ZELLNER), A, i, 
572, 

lower, aie of carbon for (NErIDIG), 
A., i, 1423. 

Funnel, support for (BOUCHONNET), A., 
ii, 497. 

separating (PARKER), A., ii, 315. 

Furan-5-carboxylic acid, § 2-nitro-3:4- 
diamino- (TRAUBE and Lazar), A 
1307. 

Furfuraldehyde, formation of, in wines 

(Hatp), A., i, 1035. 
hydrogenation of (Dovuris), A., i, 
1373. 
acton of fermenting yeast on (LINTNER 
and v. Lirica), A., i, 1373. 
2-Furfurylideneacetylpyrrole (BARGEL- 
LINI and MARTEGIAN)), A., i, 91. 

Furfurylidenediacetyl monoxime and its 
potassium salt (DIELs and SHARKOFF), 
A., i, 876. 

Furnace, electric. See Electric furnace. 
Liebig combustion, modification of 

(BraAcu and LEnk), A., ii, 580. 
1:12-Furoperylene (WEITZENBOEK, SEER, 
and vy. BArtTscH), A., i, 848. 

Furoxans. See isoOxadiazole oxides, 

Furoyl cyanide (Fischer and Bravns), 
A., i, 501. 

Furoylformic acid and its silver salt 
and phenylhydrazone (FiscHER and 
Brauns), A., i, 501. 

8-Furylacraldehyde, condensation of, 
with amines to form dyes, and its 
phenylhydrazone (K6nie), A., i, 1082. 

hydrogenation of 
(Dovris), A., i, 1373. 

Furylglycollic acid and its salts (FISCHER 

and Brauns), A., i, 501. 


ol, 


SEER, and v. SEYBEL), A., i, 59. 
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a-Furylpropane, ay-dihydroxy-(/uryltri- 
methylene glycol) and its derivatives 
(LINTNER and v. Ligsie), A., i, 1373. 

Furyltrimethylene glycol. See a-Furyl- 
propane, ay-dihydroxy-. 


8-Furylvinyl methyl diketone. See | 


Furfarylidene diacetyl. 
Fusion, removal of the melt from the 
crucible after (HowpEn), A., ii, 522. 


G. 


Galactose, nutritive value of, in Eck’s 
fistula (Dravp7), A., i, 926. 
Galactosides, biochemical synthesis of 


(BouRQUELOT and Brive), A., i, | 


1045. 
enzymic decomposition of (Bierry), 
+) 1, 3038, 


synthesis of alkyl derivatives of, by | 
| Gases, physical properties of (EUCKEN), 
_. H&rissgy, and Bripen), A., i, 249. | ii 
Gallic acid (3:4:5-trihydroxybenzoic acid), | 
melting point of | 


means of emulsin (BouRQUELOT, 


ethyl ester, 
(BIvvLE), A., i, 179. 
colour reactions of, with salts of the 


alkaline earth metals (SCHEWKET), | 


A., ii, 879. 


detection of, colorimetrically (ScHEWw- 


KET), A., ii, 737. 
detection of, in presence of tannic acid 
(ScHEWKET), A., ii, 890. 

Gallium, presence of, in commercial 
aluminium (BoULANGER and BARDET), 
A,, ii, 1059. 

Gallocyanin, products of methylation of 
(KEHRMANN and Bryer), A., i, 94. 
Garnet from Tavolato (Strovicn), A., ii, 

146. 

Garnets from the lower Rhine district 

(Unuia), A., ii, 1065. 


Garnet group, the (BoEKE), A., ii, 1066. | 


Gas, discontinuity of temperature of a, 
at a glass wall (LEoNTIEV), A., ii, 
920. 


equilibrium of a, in a state of binary | 


dissociation (DE Boissoupy), A., ii, 
123. 
electrolytic, lecture experiment for 
the explosion and production of 
(FIcHTER), A., ii, 28. 
action of ultra-violet 
(ANDREEvy), A., ii, 744. 
illuminating, analyses of (LEBEAU and 
DAMIENS), A., i, 437. 
estimation of sulphur in (McBrinE 
and WEAVER), A., ii, 616, 617. 
Gas-absorption apparatus (VIGREUX), 
A., ii, 1071, 
for ammonia (LIcKFETT), A., ii, 1069. 


light on | 
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Gas analysis, apparatus for (AGRAz), A., 
ii, 720 ; (LomscHAKoW), A., ii, 973. 
Gas-generating apparatus, modified 

ormann’s (MAREK), A., ii, 692. 
simple (SHEDDEN), A., ii, 206. 
Gas laws, validity of the, for colloidal 
solutions (WESTGREN), A., ii, 485. 
Gas-liquors, estimation of cyanogen 


compounds in (WEIssER), A., ii, 81. 
estimation of pyridine in, in presence 
of ammonia (BAESSLER), A., ii, 
| 259. 
— apparatus (Smirn), A., ii, 
337. 


Gaseous combustion (Bone), A., ii, 398. 
phenomena of (MEUNTER), A., ii, 24, 
165. 
catalytic influence of hot surfaces on 
(Bonk), A., ii, 204. 


| Gaseous mixtures, combustion of (Tar- 


FANEL and LE Ftocn), A., ii, 574, 
937, 1039; (TAFFANEL), A., ii, 1040. 


A., ii, 474. 
chemical constants of (SAcKUR), A., ii, 


kinetic theory of (SAckUR), A., ii, 128. 
energy changes during photochemical 
reactions in (WARBURG), A., ii, 652. 
magnetic rotation of ultra-violet light 
in (Srrks), A., ii, 458. 
luminous electrical discharge in 
(Strutt), A., ii, 279. 
luminosity of, under the influence of 
cathode rays (GEHRCKE and SEELI- 
GER), A., ii, 5. 
absorption spectra of (v. BAHR), A.,, ii, 
810 ; (BURMEISTER), A., ii, 811. 
anodic phenomena during passage of 
the discharge through (Capy), A., 
ii, 380. 
determination of the ionisation poten- 
tial of (FRANCK and HErtT2), A., ii, 
174. 
ionisation of, by collision (KLEEMAN), 
A., ii, 902. 
ionisation of, by B- 
(FLORANCE), A., ii, 93. 
ionisation of,by Rontgenrays (BARKLA 
and PuIi.por), A., ii, 547. 
recombination of ions in (THIRKILL), 
A., ii, 657. 
scattering of a-particles in (RUTHER- 
FORD and NuTTALL), A., ii, 898. 
valency of ions in (LANGEVIN; 
SALLEs), A., ii, 657. 
examination of mixtures of, by the 
positive ray method (THomson), 
A., ii, 502. 
collision of the molecules of, with 
electrons (FRANCK and HEnkT~2), 
A., ii, 548, 820. 


and +-rays 
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Gases, refraction and dispersion of (CurH- 
BERTSON), A., ii, 357: (C. and M. 
CUTHBERTSON), A., ii, 358. 

refractive indices of, at high pressure 
(SterTsEMA), A., ii, 453. 

compressibility of (BAUME 
WourtzeEt), A., ii, 113. ; 

compressibility and dilatation of 
(PECZALSKI), A., ii, 668. 

specific heat of (Lrpuc), A., ii, 474. 

arrangement for heating, to very high 
temperatures (FREDENHAGEN), A., 
ii, 1019. 

vapour pressure of mixtures of 
(Scuuizez), A., ii, 676. 

corrections for the density of, at 
Geneva (Guyz), A., ii, 757. 

critical density and density at absolute 
zero of (PRUD’HOMME), A., ii, 832. 

spontaneous alteration of concentration 
in (SVEDBERG), A., ii, 90. 

effect of incombustible dust on the 
combustion of (Dixon and Camp- 
BELL), A., ii, 684. 

explosion of, in mines (BURRELL), A., 
i, 329. 

influence of increase of initial tem- 
perature on the explosiveness of mix- 
tures of (PARKER), T., 934; P., 130. 

rate of evolution of, from supersaturated 
solutions (F1nDLAY and Kine), T., 
1170; P., 173.. 

absorption of, by celluloid (LEFEBURE), 


and 


-, 368, 

influence of colloids on the solubility 
of, in water (FINDLAY and WIL- 
LiAMS), T., 636;.P., 115. 

apparatus for measuring the viscosity 
of (PIWNIKIEWICz), A., ii, 388. 

viscosity of, at low temperatures 
(OnnESs, DorsMAN, and WEBER; 
ONNEs and WEBER), A., ii, 759. 

apparatus for the measurement of the 

ensity and viscosity of (HorsAss), 

A., ii, 1026. 

condensation of two (BRINER), A., ii, 
395. 

chemical equilibrium in mixtures of 
(HognEN), A., ii, 394; (Grassi), 
A., ii, 395. 

rate of attack of, on solids (REBOUL), 
A., ii, 303. 

of the argon group, valency of 
(MaTHEws), A., ii, 496 

charged with phosphorus vapour, 
luminescence and ionisation pro- 
duced by (Scumipt), A,, ii, 211. 

combustible, analysis of (HAusERr), 
A., ii, 720. 

compound, effect of ultra-violet light 
on (BERTHELOT and GAUDECHON), 
A., ii, 458, 
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Gases, compound, dissociation of, by 
light (BERTHELOT and GAUDECHON), 
A., ii, 369. 

corrosive, measurement of the pres- 
sure of, at constant volume (FoRBES 
and Coomss), A., ii, 754. 
diatomic, specific heats of (EscLIER), 
A., ii, 1021. 
isotherms of, and of their binary 
mixtures (DE Haas), A., ii, 109. 
dilute, kinetic theory of (Bowza, 
Born, and KArMAN), A., ii, 1020. 
dust-free, condensation of water 
vapour from (BIEBER), A., ii, 208. 
fermentation, examination of (FRIE- 
BER), A., ii, 337. 
from flames, ionisation in (PROUMEN), 
A., ii, 373. 
from Geissler tubes (LAwson), A., ii, 


inactive, chemical nature of the (ARM- 
STRONG), A., ii, 578. 
estimation of the inflammable, in 
mines (HARGER), A., ii, 628. 
monatomic, second virial coefficient 
for (KrEson), A., ii, 25. 
natural, radioactivity of, and their 
helium content (CzAKk6), A., ii, 
911. 
pure, glow discharge in (GEHLHOFF), 
Ax, ti, 9. 
rare, lecture experiments with (GEHL- 
HOFF), A., ii, 857. 
dielectric cohesion of (Bouty), A., 
ii, 10. 
solidified, optical investigation of 
(WAHL), A., ii, 580. 

Gastric juice, characteristics of, in 
disease (SCHRYVER and SINGER), 
A., i, 561. 

action of, on alicyclic compounds 
(HAMALAINEN), A., i, 1015. 
lipolytic enzyme in, and its estimation 
(DAvipsoHN), A., i, 123. 
Geissler tubes, gases from (LAwson), 
A., ii, 911. 

Gelatin, iridescent layers of (KisTER), 

A., ii, 893. 

use of iridescent films of, in the 
manufacture of artificial pearls 
(LrEsEGANG), A., ii, 453. 

sols and gels of, refractive indices of 
(WALPOLE), A., ii, 994. 

ring figures in frozen (RoHONY!), A., 
ii, 768. 

liquefaction of, by trypsin (PALITzscH 
and WALBUM), A., i, 112 

swelling of, with dilute acids (Proc- 
TER), P., 370. 

action of, with copper organic salts 
(BANcRoFT and Briaos), A., ii, 
219. 
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Gelatin, diffusion of potassium chloride 
in (OnoLM), A., ii, 563. 
absorption of water by (WoLFF and 
Bicuner), A., ii, 568. 
estimation of (BERRAR), A., ii, 83. 
Gels, structure of (ZsicMonpy), A., ii, 
1035. 
electrical transport of (GLIXELLI), 
A., ii, 918. 
absorption of liquids by (WoLFF and 
BUcHNER), A., ii, 568. 
Genital organs, female, biochemistry of 
(RosENBLOOM), A., i, 216, 675; 
(RosENRLoom and Erpr-LEFKovicz), 
A., i, 675. 
es, and 
(Bripex), A., i, 1213. 
Gentiana, formation of —- in 
the stems of species of (BRIDEL), A., i, 
806. 
Gentiana acaulis, constituents of aleo- 
holic extracts of (BripEL), A., i, 
1212. . 
Gentiana asclepiadea, constituents of the 
roots of (BRIDEL), A., i, 149. 
Gentiana cruciata,  gentiopicrin and 
* gentianose from the roots of (BRIDEL), 
A., i, 690. 
Gentiana punctata, gentiopicrin and 
gentianose from (BRIDEL), A., i, 434. 
Gentiobiose, biochemical synthesis of 
(BourquELoT, Hé£riIssEy, and 
CorrRE), A., i, 1305. 
octa-acetyl derivative of (ZEMPLEN), 

A., i, 707. 

Gentiopicrin in the stems of species of 
Gentiana (BrIDEL), A., i, 806. 

- in Swertia perennis (BRIDEL), A., i, 
150. 

Gentisic acid (2:5-dihydroxybenzoic acid), 
3-nitro-, and its salts and methyl 
ester (KLEMENC), A., i, 49. 

Geraniol, sodium hydrogen sulphite com- 
und of (RourE-BERTRAND FILs, 
UPONT, and LABAUNE), A., i, 

746. 
estimation of, in citronella oil (ScuIM- 
MEL & Co.), A., i, 744. 

Geranyl chloride (0-chloro-B¢-dimethyl- 
ABs-octadiene) and its derivatives 
(ForsTER and CARDWELL), T., 1338 ; 
P., 244. 

Geranylacetic acid and its methyl ester 
(Forstrr and CARDWELL), T., 1346. 
Geranylacetoacetic acid, ethyl ester 
(Forster and CARDWELL), 1'., 1345. 
Geranylamine (0-amino-B¢-dimethyl- 


Gentiacaulin 


Afs-octadiene) and its derivatives 
(ForstER and CARDWELL), T., 1343; 
» 244, 
Geranyl ethyl — teen and CARD- 
WELL), T., 134 
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Co ee (BourquELoT and 
BRIDEL), A., i, 888. 

Germination, ‘action of dilute solutions 
of electrolytes on (MICHEELS), A., i, 
231. 

Ginger oil, Jamaica (Dopce), A., i, 
988. 

Gitogenin and Gitonin and their de- 
rivatives (WINDAUS and SCHNECKEN- 
BURGER), A,, i, 1213. 

Glands, physiology of (AsuER and SoL.- 

BERGER), A., i, 1269. 

effect of extirpation of, on the animal 
body (Dr6cE), A., i, 1018. 

fluorine in (GAUTIER and CLAUus- 
MANN), A., i, 1017. 

See also Mammary, Parathyroid, 
Pituitary, Salivary, Suprarenal, and 
Thyroid glands. 

Glass, permeability of, for water under 
the influence of electricity (MEYER), 
A., ii, 408. 

action of aqueous barium hydroxide 
on some kinds of (BuNGE), A., ii, 
215. 

ae, of, to halogen vapours 
(FrrtTx), P , 111. 

action of sugar solutions on (LAIRD), 
A., ii, 886. 

Gliadin, action of intestinal juice on 
(BAGLIONI, AMANTEA, and Ma- 
NINI), A., i, 214. 

production of lysine by hydrolysis of 
(OsBoRNE and LEAVENSWORTH), 
A., i, 916. 

Globin, refractive index of solutions of 
(RoBERTsSON), A., i, 209. 

Globin caseinate, preparation and pro- 
perties of (RoBERTSON), A., i, 209. 
Globulin, artificial, so-called, real nature 
of (BYwATERS and TASKER), A., i, 

1399. 

estimation of, in milk (KoBER), A., ii, 
1088. 

Globulins, separation of (HASLAM), A., 
i, 1248. 

Globulol and its derivatives (SEMMLER 
and TostAs), A., i, 886. 

Glucal (FiscHER and Zacn), A., i, 445. 

Glucinum (beryllium), preparation of 
(FICHTER and JABLCZYNSKI), A., ii, 
594, 

effect of replacement of magnesium 
and zine by, in culture of <Asper- 
gillus niger (JAVILLIER), A., i, 326 ; 
(LEPIERRE), A., i, 327. 

Glucinum compounds (Bitrz), A., ii, 
960. 


catalytic acceleration of esterification 
by (HausEr and Ktorz), A., i, 246. 

with arsenious acid (BLEY ER and 
MU.uer), A., ii, 594. 


ieee 


Glucinum minerals, helium in (P1uTT!), 
A., ii, 419, 714. 

Glucinum chloride, hydrate and am- 
moniate of (MIELEITNER and STEIN- 
METZ), A., ii, 321. 

chromates (ORLOV), A., ii, 215. 

hydroxide, action of alkaline, on 
mannitol (BLEYER and PaczvUskI), 
A., i, 831. 

hydroxides, amphoteric (BLEYER and 
KAuFMANN), A., ii, 708. 

peroxide, basic (KOMAROVSKI), A., ii, 
707. 

phosphates (BLEYER and MU@LLER), 
A, ii, 38%. 

sulphate, solubility of, in water and 
sulphuric acid (WirTH), A., ii, 
215. 

sulphide (MIELEITNER aud STEIN- 
METZ), A., ii, 707. 

Glucinum, detection of, and its separa- 
tion from aluminium (BROWNING and 
Kuzirian), A., ii, 729. 

Glucocheirolin (ScHNEIDERand ScHUt17z), 
A., i, 1213. 

Glucogallic acid (Frist), A., i, 70. 

Gluconeogenesis (RINGER, FRANKEL, 
and Jonas), A., i, 937. 

Gluconic acid, ammonium salt and amide 
of (InvinzE, THOMSON, and GARRETT), 
T., S463 P47. 

Glucosamine, decomposition of, by bac- 

teria (ABDERHALDEN and Fopor), 
A., i, 1049. 

hydrochloride as a source of nitrogen 
in the nutrition of plants (HAMLIN), 
A., i, 1142. 

d-Glucosamine, conversion of, into d- 
mannose (IRVINE and Hynp), P., 306, 

d-Glucose. See Dextrose. 


Glucoses, methylated (IRVINE and 
Scott), T., 564, 575; P., 70, 71. 
Glucoside, C,,H;,0,,, from Dicoma 


anomala (TuTIN and Naunrton), A., 
i, 689. 

Glucosides, synthesis of, by means of 
emulsin (BouRQUELOT and Bri- 
DEL), A., i, 781. 

synthesis of, by means of enzymes 
(BourQUELOT), A., i, 989. 
of terpene alcohols, synthesis of HA- 
MALAINEN), A., i, 497, 639, 888, 
989. 
biological oxidation of (HAMALAINEN), 
A., i, 1418. 
enzymic decomposition of (BIERRY), 
A., i, 303. 
biochemical detection of, in Ericaceze 
(BourQqUELOT and FICHTENHOLZ), 
A., i, 1141. 
Glucosides, amino-, synthetic (IRVINE 
and Hynp), T., 41. 
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Glucosides. See also :— 
Caulophyllosaponin. 
Caulosaponin. 
Digitonin. 

Frangulin. 

Gentiacaulin. 

Gentiopicrin. 

Gitogenin. 

Gitonin. 

Glucocheirolin. 

Kaempferin. 

Rhamnoxanthin. 

Saponin. 

Solacein. 

B-Glucosides, hydrolysis of, by emulsin 

in presence of pyridine (ZEMPLEN), 
A., i, 781. 

of alcohols, biochemical synthesis of 
(BourquEtor and Bripen), A., i, 
1079, 1080. 

Glucosidogallic acid, and the tetra- 
acetyl derivative of its ethyl ester 
(FiscHer and Strauss), A., i, 180. 

Glutaconic acids, chemistry of the 
(THORPE and Woop), T., 276, 1569, 
1579, 1752; P., 5, 258, 254, 255. 

Glutamic acid hydrochloride, extraction 
of, from molasses (STOLTZENBERG), 
A., i, 345. 

a-Glutamiec acid, formation of y-amino- 
butyric acid from, by bacteria (ABDER- 
HALDEN, FromME, and Hirscn), A., 
i, 797. 

Glutamine, distribution of, in plants 
(STrEcER), A., i, 1030. 

cycloGlutaryldiaminotolan (RuGGL1), A., 
i, 1106. 

Glutokyrine, action of silver salts and 
barium hydroxide on (SIEGFRIED), A., 
i, 662. 

Glycemia, influence of adrenaline on 
(Brzerky and Fanparp), A., i, 
923. 

Glyceraldehyde, formation of glycogen 
from, in the liver (PARNAs), A., i, 
554. 

Glycerides of fats and oils (BémER), 

A., i, 441; (BémER and LimpricH), 
A., i, 442. 

of butter fat (AMBERGER), A, i, 1040. 

synthesis of (Grin), A., i, 816. 

synthesis of, of lauric acid (THIEME), 
A, 1, 1. 

hydrolysis of (Lipp and MILLER), A., 
i, 1038 

existence of two modifications _of 
(Grin), A., i, 157. 

Glycerodiphosphoric acid, barium salt 
(LANGHELD, OPppMANN, and MEYER), 
A., i, 156. 

Glycerol, conductivity measurements in 
(Lioyp), A., ii, 466. 
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Glycerol, -sterilisation of, and similar 
substances (BULLocK), A., i, 1136. 
production of citric acid from, by 

fungi (WEHMER), A., i, 229. 
interaction of, with oxalic acid (Cuar- 
TAWAY), P., 383. 
detection of formie and acetic acids 
in (Bonng&s), A., ii, 636. 
estimation of (BERTRAM), A., ii, 441. 
estimation of, in fermented liquids 
(Pozz1-Escor), A., ii, 632. 

Glycerophosphoric acid, metallic and 
alkaloidal salts of (RoGIER and Fiore), 
A., i, 698. 

Glycerotriphosphoric acid, formation of 
(Carr), A., i, 156. 

Glyceroxide, sodium derivative, action 
of a-monochlorohydrin and_ epi- 
chlorohydrin with (Nivikre), A., i, 
697. 

Glyceryl a-monochlorohydrin, action of, 

on sodium glyceroxide (Nivikre), 
A., i, 697. 


| 
| 
| 
| 


trinitrate (nitroglycerin), preparation | 
and physical ——— of two | 


isomeric.forms of ( 
817. 
boiling points of solutions of 
(Hype), A., ii, 817. 
ial pressure of, in acetone solu- 
tion (MARSHALL), P., 157. 
vapour pressure of (CHIARAVIGLIO 
and CorBino), A., i, 1299. 
separation of, from nitrotoluenes 
(Hype), A., i, 818. 
estimation of, by means of the 
nitrometer in presence of nitro- 
toluenes (Storm), A., ii, 734. 
trinitrates, heat of transformation of 
the isomeric (H1BBERT and FULLER), 
A., ii, 832. 
Glycine, formation of, in the organism 


(Epstein and Bookman), A., i, 139. | 


action of formaldehyde on (Lés), A., i, 
709. 
decomposition of, by moulds (Kosso- 
wicz), A., i, 146, 572. 
compounds of, with metallic salts 
(PFEIFFER and v. MopELsK!), A., 
i, 710. 
Glycineoxalyl-a-aminopropionic acid 
and its methyl ester (MEYERINGH), 
A., i, 834. 
Glycogen in sea-molluscs (STARKEN- 
STEIN and HEwnzg), A., i, 221. 
production and utilisation of, in 
normal and diabetic animals 


(CRUICKSHANE), A., i, 1269. 
formation of, from glyceraldehyde in 
the liver (PARNAS), A., i, 554. 
formation of, from inulin (OpPEN- 
HEIM), A., i, 1014. 


IBBERT),A., i, | 
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Glycogen, disappearance of, in the liver 

(LESSER), A., i, 931. 

effect of anoxyhiosis on the disappear- 
ance of, from the liver and muscle 
of frogs (LEssER), A., i, 1129. 

behaviour of, in the frog in anoxy- 
biosis and restitution (LEssER), A., 
i, 420. 

in the liver of tumour-bearing rats 
(CramMER and LocunHeap), A., i, 
792. 

hydrolysis of, by diastatic enzymes 
(Norris), A., i, 308. 

diastatic decomposition of, in tissues 
(GRopDE and LEssER), A., i, 
420. 

storage and release of (IsHIMOR!), A., 
i, 313. 

estimation of, in the liver (BIERRY 
and GATIN-GRUZEWSKA), A., ii, 
160. 

- estimation of, in muscle (BIERRY and 
GATIN-GRUZEWSKA), A., ii, 635. 
Glycol, C,,H,,0,, and its oxide from allyl 
bromide, ethyl levulate, and magne- 

sium (SCHTSCHERICA), A., i, 244. 
Glycols, optically active (MCKENZIE and 
Martin), T., 112. 
saturated, configuration of (BOESE- 
KEN), A., i, 1147. 
y-Glycols, acetylenic, catalytic hydro- 
genation of (Dupont), A., i, 696. 

Glycollic acid, formation, decomposi- 
tion, and transformation of (BAUR), 
A., i, 443. 

biochemical formation of, from be- 
taine (EnRLicH and Lanes), A,, i, 
1282. 

behaviour of, in perfusion experiments 
(Mocuizuk]), A., i, 1277. 

salts of, with the rare earths (JANTSCH 
and GruNKRAUT), A., i, 247. 

anhydride and thionyl derivative of 
(DENHAM and WoopHovusg), T., 
1869. 

Glycolysis (L6z and GuTmMany), A.,, i, 
121 ; (RonA and ARNHEIM), A.,, i, 
213. 

of blood (Mactzop), A., i, 1258. 
by muscle (G1Gon and Massin1), A., i, 
1270. 
in the animal organism (PADERI), A., 
i, 1412. 
Glycosuria. See Diabetes. 
Glycuronates, conjugated, formation of, 
in the organism (HAMALAINEN), A., i, 
1407. ; 

Glycuronic acid, coupling of alicylic 
compounds with, in the organism 
(HAMALAINEN), A., i, 133, 

in urine, causing apparent glycosuria 
(ABDERHALDEN), A., i, 792 


INDEX OF SUBJECTS. 


Glycuronic acid p-bromophenylhydr- 
azine compound, preparation of 
(JOLLEs), A., i, 9; (GOLDSCHMIEDT 
and ZERNER), A., i, 249. 


p-bromopheny losazone and its metallic | 


salts (GOLDSCHMIEDT and ZERNER), 
A., i, 9. 


4-Glycyl- -B- “_ > (Gue- | 


GENHEIM), A., i, 773 
4’ -Glycylarsenobenzene, 
hydroxy- (FARBWERKE VoRM. MEIs- 
TER, Lucius, & Brinine), A., i, 116. 
Glycylmethylenemalonic acid, 
ester (LEvy), P., 353. 

Glycyrrhizic acid, 
a juice and sweetmeats (Du- 
RIER), A., ii, 638. 

Glyoxal, polymerisation of (HARRIEs), 

A, 1, 342. 

action of magnesium ary] haloids on 
(WREN and Stiu), T., 1770; P., 
262. 

Glyoxalase (DAkIN and DupLey), A., 
i, 665, 1267. 

Glyoxaline (iminazole), benzoylation of, 
and its derivatives (GERNGRoss), A., 
i, 899, 900. 

Glyoxaline, ¢etraiodo-, decomposition of 
(PauLy and WALtrzINGER), 
1311. 

Glyoxaltetra-o-nitrophenylmercaptol 
(FROMM, BENZINGER, and SCHAFER), 
A., i, 175. 

Glyexime, dichloro-, diacetate of (Hov- 
BEN and KAUFFMAN), A., i, 1160. 
Glyoxylamide, a-chloro-, 2:4-dichloro- 
phenylhvdrazone of, and its oT 
tives (BULOW and Neper), A., i, 

911. 

Glyoxylhydrazide, a-amino-, 2:4-di- 
chlorophenylhydrazone of, and its 
derivatives (BULow and Neer), A., 
i, 910. 

Glyoxylic acid, fate of, in the animal 

body (Haas), A., i, 130. 

behaviour of, in perfusion experiments 
(Mocuizuk1), A., 2, 1377. 

aniline salt ({srrart and MiHAILEs- 
cu), A., i, 29. 

ethyl ester, methylhydrazone of (ZER- 
NER), A., i, 1312. 

Glyoxylic acid, a-amino-, ethy] ester, 
chlorophenylhydrazones of, and 
their derivatives (BiLOoW and 
NEBEk), A., i, 911. 

and a-chloro-, ethyl esters, 2:4-di- 
chlorophenylhydrazones of, and 
their derivatives (B&GLow and 
NEBER), A., i, 208. 

*melina Leichhardtii, deposit occurring 

in the wood of (SmirH), A., i, 
1057. 


CIV. il. 


me. 1, 


| 


3-amino-4- | 


ethyl | 


estimation of, in | 
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Gmelinol and its derivatives (SmirH), 
A., i, 1057. 
Gold, brown and crystallised (HANRIOT 
and Raowtt), A., ii, 61. 
colloidal (GuTBIER and WEINGART- 
NEk), A., ii, 1034. 
history of (CorNEJO), A., 
colour changes in (LONG), 
1062. 
coagulated, similar to that in gold 
quartz (v. WEIMARN), A., ii, 143. 
effect of oxidising agents on ‘the solu- 
tion of, in cyanide solution (AN- 
Dké&EV), A., ii, 842; (REICHIN- 
STEIN), A., ii, 843. 


ii, 227. 
A. &, 


| Gold salts, colour reactions of (SAUL), 


A., ii, 252. 

Auric salts, reduction of (LENHER), 
A., ii, 514. 

Aurous chloride and its compound 
with ammonia (DIEMER), A., i, 
515. 

Gold, precipitation of, by manganous 

salts (BRoKAW), A., ii, 780. 

detection of (MALATESTA and DI 
Nota), A., ii, 883. 

estimation of, volumetrically (LEN- 
HER), A., ii, 628. 

separation of, from palladium (WuUN- 
DER and THURINGER), A., ii, 884. 

Gold ruby glass, discovery of (CoRNEJO), 
A., ii, 227. 

Gorgonic acid, bromo-, isolation and 
identification of (MORNER), by, 3 
1413. 

Gossypetin and its derivatives (PERKIN), 

, 650; P., 110. 

Gossypetonic acid. See Triethoxybenz- 
eneglyoxylic acid, hydroxy-. 

Gossypitol tetraethyl and tetramethyl 
ethers (PERKIN), T., 653 ; P., 110. 

Gossypitone (PERKIN), T., 657; P., 
110. 


Goussia gadi, constituents of (PANZER), 
A., i, 927. 
Gout, artificially produced (BerrAr), 
A., i, 560. 
Graphite, expansion coefficient of (Day 
and SosMAN), A., ii, 101. 
heat of combustion of (Rora and 
Wa ttascak), A., ii, 384. 
colloidal suspension of (DoyLe), A., 
ii, 679. 
Gravity, action of, on solutions (SHor- 
TER), A., ii, 115. 
Grossularite (UHLIG), A., ii, 1065. 
Ground-nut oil. See Arachis oil. 
Groups, electropositive, isolation and 
properties of some (Kraus), A., i, 
1314, 
Growth, biochemistry of (CRAMER and 
LocHHEAD), A., i, 792. 
91 
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Growth, cause of, in plants (BoROVIKOoV), 

A., i, 324. 

influence of diet on (Hopkins and 
NEVILLE), A., i, 312. 

effect of the constituents of diet on 
(OsBORNE, MENDEL, FrErRrRy, and 
WAKEMAN), A., i, 1128. 

influence of mineral content of food 
on (McCoLLuM and Davis), A., i, 
551. 

Guaiacol, 4:6-dinitro-, and its deriv- 
atives (MELDOLA and REV ERDIN), . a 
1488. 

a-Guaiacolpropionic acid (FARBENFAB- 
RIKEN VoRM. F. BAYER & Co.), A., i, 
1256. 

Guaiacyloxypropanediol, 
(BRENANS), A., i, 722. 

Guaiacum resin, detection of oxydases 
and of copper by (ATKINs), P., 303. 


5-iodo- 


Guanazole, nitroso- (SToLite and 
Kraven), A., i, 1050. 
Guanidine, assimilation of, by moulds 
(Kossowicz), A., i, 800. 


platinibromide(GurBier and Rausc#), 
A., i, 1157. 
thiocyanate, formation of, from ammon- 
ium thiocyanate (KRALL), T., 1378 ; 
P., 189. 
tetramolybdate Ey FELIX, 
and Pinsker), A., ii, 224. 
nitrate, decomposition of, by heat 
(Ray, Dey, and JANA), P., 283. 
Guanine, assimilation of, by moulds 
(Kossowicz), A., i, 800. 
Guanosine, production of, from yeast 
nucleic acid (Tsug1), A., i, 1427. 
Guanylearbamide and its derivatives 
(RADLBERGER), A., i, 450. 
Guanylcarbamide-dextrose 
BERGER), A., i, 450. 
Guanylguanidine-dextrose (RADLBERG- 
ER), A., i, 450. 
Guanylic acid (BANG), 
nature of the pentose 
KLERCKER), A., i, 111. 
Guinea-pig, muscle of the. 
Guldberg’s law, modification of (LEDUC), 
A,, ii, 108. 
Gypsum, hardening of (RoHLAND), A., 
ii, 775. 


(RADL- 


A., i, W101. 
from 


H. 


(AF | 


See Muscle. | 
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| Hematococcus pluvialis, carotinoids in 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


Hematerin and its dicarboxylic acid | 


(Kissrer and GREINER), A., i, 1006. 
Hematin (Kister and Dene), A re 3 
1004 ; (Kisrrr and GREINER), - , 

i, 1005. 


detection of, in human blood-serum | 


(ScuuMmM), A., ii, 892 


(VAN WISSELINGH), A., i, 234. 

Hematoporphyrin and its derivatives 

(WILLSTATTER and FiscHEr), A 
1253. 
formation of, and its derivatives 
(Kuster and Dette), A., i, 1004. 
preparation of (ARNOLD), A., i, 111; 
(Hamstk), A., i, 540. 

Hemidoporphyrin (WILLSTATTER and 
FiscHEr), A., i, 1253. 

Hemin (Kiistzer and DEIHLF), A., i, 

210; (Fiscner), A., i, 302. 

constitution and derivatives of (WILL- 
sTATTER and FiscueEr), A., i, 1251. 

molecular weight of (FiscHrr and 
Hauwn), A., i, 1004. 

methylation of (KisrEr), A., i, 110; 
(KisTER and GREINER), A., i, 1005. 

action of alkyloxides on (FiscHER and 
Rose), A., i, 1080. 

and its derivatives, action of alkyl- 
oxides on (FISCHER and Ross), A., 
i, 1250. 

acid decomposition we of (PILoty 
and DorMANN), A -» i, 539. 

Hemins, conversion of, into es aa 
(WILLSTATTER and FiscHer), A., i, 
1251. 

Heminoporphyrin and its derivatives 
(WILLsTATTER and FiscwEr), A 
1253. 

Hemocyanins, variations in, according 
to their zoological origin (DHERE), 
A., i, 1081. 

Hemoglobin, colloidal properties 

(Botrazzi), A., i, 1249, 1399, 

destruction of, during autolysis of 
organs (MiukA), A., i, 544. 

effect of salvarsan and neosalvarsan on 
(DALIMIER), A.,i, 427. 

combinations of, with oxygen and 
carbon monoxide (HILL; Bar- 
CROFT), A., i, 1250. 

estimation of carbon monoxide ab- 
sorbed in (HARTRIDGR), A., ii, 
260. 

Hemolysin, action of venoms on (DELE- 
ZENNE and LEDEBT), A., i, 141. 

Hemolysis, production of, by chemical 

agents (EISENBERG), A., i, 788. 
by lipoids (Kirscne), A., i, 1261. 
by silicic acid (L1gBERs), A., i, 922. 
influence of cholesterol on (JAHNSON- 


+91, 


a 


of 


BioumM), A., i, 7938. 
specific (OHTA), A., i, 121. 
| Hemoporphyrin (WiLisTATreR and 


FISCHER), A., i, 1251. 
dimethyl ester (WILLSTATTER and 
FIscHER), A., i, 1258. 
Hemopyrrole (Pitory and Stock), A., i, 
512, 
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Hemopyrrole-), synthesis of (PiLory | 
and BiémeEr), A., i, 196. 
Hemopyrrolephthalide (Fiscuzn and 
KROLLPFEIFFER), A., i, 94. 
Hair, preparation of pigments from 
(FAsAL), A., i, 1270. 


white, human, constituents of (BucH- 
TALA), A., i, 778. 
Hake, pepsin in the (RAKoczy), A., i, 
924, 

Hall effect (KOENIGSBERGER and GortT- 

STEIN), A., ii, 280. 
in liquid electrolytes (OXLEY), A., ii, 
750. 

Halogens, electrochemistry of the 
(BRUNER and v. GALECKI), A., ii, 
912, 

permeability of glass to the vapours 
of (FirTH), P., 111. 

action of, on silversalts (TAYLOR), T., 
31. 

equilibrium of sulphur dioxide and 
(PoLAK-VAN DER Goor), A., ii, 
946. 

Halogen acids, use of, in coudensations 

(REDDELIEN), A., i, 1203. 
fusion of sodium paratungstate with 
salts of (KuziRIan), A., ii, 865, 
872. 
compounds ofalcohols with (FAVoRsKI, 
UMNovA, ASCHMARIN, and Frivz- | 
MANN), A. i, 1146. 
elimination of, by phosphoric oxide | 
(LEcHER), A., i, 1166. 
Halogen ethers (KARVONEN), A., i, 2. | 
Halogen salts, flame spectra of | 
(ANDRADE), A., ii, 647. 

Haloid compounds, unsaturated, trans- | 

formation of (Straus and BerKkow), 


A., i, 1817. | 
Haloids, volatile, reduction of, with | 
powdered potassium (VOURNASOS), | 
A., ii, 585. 
Halotrichite (UnHLIG), A., ii, 145. 
preparation of (Winrn), A., ii, | 
220. 


Harmaline, constitution of (PERKIN and 
Rostnson), T., 1973; P., 290 
isoHarman, synthesis of, and its sa'ts 
(PERKIN and Rogpinson), T., 1973; 
P., 290. 
Harmine, constitution of (PERKIN and 
Rogpinson), T., 1973; P., 290. 
Haiiynite, from the Albanian hills (PAr- 
RAVANO), A., ii, 145. 
Heart, relation of salts in the blood to 
the contraction of the (MARTIN), 
A., i, 922. 
action of adrenaline and anesthetics | 
on the (GuNN), A., i, 1134. | 
influence of digitalin on the (Hotsre), | 
A.,.i, 216 
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Heart, action of drugs on the (BICKEL 
and Paviov), A., i, 426; (CULLIS 
and TriBe), A., i, 673 ; (LEETHAM), 
A., i, 674. 
action of drugs and metallic cations 
on the (v. Konscuece), A., i, 426. 
action of pituitrin and histamine on 
the (Ernts), A., i, 930. 
effect of poisons on the (HOLSsTE), 
A., i, 206. 
muscle of, rhythm in (MINgs), A., i, 
1411. 
nerves of the, distribution of (CULLIS 
and Tribe), A., i, 673. 
fish’s, effect of poisons on the (BERE- 


SIN), A., i, 566. 
frogs’, rhythm of (Dave and 
THACKER), A., i, 1411. 
action of electrolytes on the 
(Minks), A., i, 930. 


action of oxalic acid on the (Gros), 
A., i, 552. 
action of salts and lipoids on the 
(CLARK), A., i, 1266, 
effect of strophanthin on the (WEIz- 
SACKER), A.,i, 795; (CLARK and 
Minss), A., i, 1419. 
action of thorium-X on the (MAAss 
and Prescu), A., i, 563. 
action of dyes on the 
auricle of the (CLARK), 
674. 
isolated, carbohydrate metabolism of 
the (PATTERSON and STARLING), 
A., i, 1263. 
utilisation of sugar by the (Mac- 
LEAN and SMEDLEY), A., i, 313. 
isolated selachian, replacement of urea 
in artificial solutions for the (BomPi- 
ANI), A., i, 217. 
mammalian, action of various sub- 
stances on the (MoornHovuse), A., 
i, 552. 
pharmacological action of ethyl 
alcohol on the (BRANDINI), A., i, 
1416. 
ox’s, muscle of the, lipoids in the 
(RosENBLOOM), A., i, 676. 
perfused, influence of inorganic salts 
on the (BuRRIDGE), A., i, 129. 
snail’s, physiology ~ toxicology of 
the (Evans), A., i, 217. 
Heat, Bocas Avesta of (LORENTZ), 
A., ii, 752. 
evolved on immersing dry powders in 
liquids (GAUDECHON), A., ii, 757. 
atomic, calculation of (NERNST and 
LINDEMANN), A., ii, 1038. 
latent, of expansion of liquids (LEwIs), 
A,, ii, 104. 
of fusion (TAMMANN), A., ii, 1022. 
of liquids (LEwIs), A., ii, 107. 


isolated 
z., % 
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Heat, latent, of vapours (APPLEBEY and 
CHAPMAN), P., 24. 
specific (NeRnst and LINDEMANN), 
A., ii, 103; (NERNST), a, 
104 ; (Trav), A., ii, 1020. 
theory of (Born and v. KArmAy), 
A., ii, 101. 
in relation to atomic weight (Dr- 
waR), A., ii, 827. 
calculation of, from 
(EvcKEn), A., ii, 827. 
determination of, at low tempera- 
tures, and the calculation of 
electromotive force from it (PoL- 


elasticity 


LITZER), A., ii, 669. 
apparatus for determination of 
(JOHNSON and HAMMER), A., ii, 


826. 
of alloys (RicHTER), 
of gases (EUCKEN ; 
474. 
of diatomic gases (EscHER), A., ii, 


A., ii, 1021. 


Lepuc), A., ii, 


of diatomic gases and of helium 
(ScHEEL and Heuvse), A., ii, 
183. 


INDEX OF 


of elements at low temperatures | 


(Ductaux), A., ii, 18; (EsTRet- 
CHER and STaNIFWSsK!), A., ii, 
102. 

of liquids (PeczALsk1), 

determination of the, 
(RicHARDS and Rowe), 
920. 

of binary liquid mixtures (Cam- 
PETTI), A., ii, 921. 

of metals (E. H. and E. GrIFFITHs), 
A., ii, 753. 


A., ii, 1022. 
of liquids 
A., ii, 


of cold-worked metals (CHAPPELL | 


and Levin), A., ii, 778. 
of metallic alloys (RicuTER), A., ii 
184 


of hydrated salts (RoLLA and Ac- | 


CAMP), A., ii, 828. 
of solids (v. JUPTNER), A., 
(KoHL), A., ii, 1021. 
of solids at high temperature (v. 
PIRANI), A., ii, 
A., ii, 103. 
solids at low 
(EucKEN and ScHwErs ; 


of 
THIR- 


ii, 921; | 


102 ; (MaGNus), | 


temperatures | 


RING), A., ii, 827. 
of substances at low temperatures | 
(DucLavx), A., ii, 104. 


Heat of combustion (Korn and WaAL- 
LASCH), A., ii, 384. 
of alicyclic compounds (RorH and 
OsTLING), A., ii, 187. 


of cyclic compounds (ZuBoy), A., ii 
385. 
Heat-content and velocity of reaction | 
(TRAUTZ), 


A., ii, 1038. 
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Heat of dilution of liquids, determin- 
ation of the (RicHARDs and Rowe), 
A., ii, 920. 

Heat of formation of binary liquid mix- 
tures, relation oo and their 
composition (Baup), A., ii, 1025. 

of solid, liquid, and ionic molecules 
(Bou SFIELD), A., ii, 383. 

of additive organic compounds (Van- 
ZETTI), A., ii, 296, 1026. 

Heat of fusion, relation between viscosity 
and (DE GuzMAN), A., ii, 836. 

Heat of solution of salts in water and 
alcohol, determination of (pE KoLos- 
SOVSKI), A., ii, 671, 672. 

Heat of vaporisation 6f low-boiling sub- 

stances (DE Forcranp), A., ii, 673. 
latent, calculation of (LEpvc), A., ii, 


185; (Gay), A., ii, 556. 
of metals (WEHNELTt and Mvs- 
CELEANV), A., ii, 23 ; (VAN AUBEL), 


A., ii, 294; (MUSCELEAND), A., ii, 
382. 
of salt solutions (LuNNoN), A., 
’ 475. 
Hedgehog, resistance of the, to poisons 
(WILLBERG), A., i, 321. 
Helepinic acid (REurrer), A., i, 68. 
Helepinolic acids and their salts (REUT- 
TER), A., i, 68. 

Heleponic acid (Revur ren), A ., 1, 68. 
Helianthines, red and yellow, nature of 
solutions of (HANnTzscH), A., i, 775. 
Helicin, a-amino-, hydrochloride (IRVINE 

and Hynp), T., 54 

Helium in natural gases (CzAK6), A., ii, 

911. 

in glucinum minerals (Piutt1), A., 
419, 714. 

presence of, in thermal springs and 
earth gases (SIEVEKING and Lav- 
TENSCHLAGER), A., ii, 372. 

presence of, in the gas from the 
interior of an X-ray bulb (RAMSAY). 
3, ons ©., Bi, 

in blue rock-salt (VALENTINER), A., 
ii, 610. 

electrical discharge in (Watson), A., 
ii, 279. 

undescribed spectrum observed with 
(GOLDSTEIN), A., ii, 539. 

band spectrum of (Curtis), A., 
811. 

spectrum of, in canal rays own 
FISCHER, and KirscuBaum), A.,, ii, 
360. 

density and atomic weight of (HEUSE), 
As, Hi, 774. 

viscosity of (ONNES and WEBER), A., 
ii, 759. 

specific heat of (ScHEEL and HEvsE), 
A.,, ii, 183. 


ii, 


ii, 


ii, 
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Helium, heat of vaporisation of (DE 
Forcranp), A., ii, 673. 
liquid, experiments with (ONNEs), 
A., ii, 748, 822. 

Helleborein and its derivatives (Siz- 
BURG), A., i, 639. 

Helleboretin, acid and neutral (HAMA- 
LAINEN), A., i, 639. 

Hell-Volhard reaction, mechanism of the 
(AscHAN and Evropagus), A., i, 
818. 

Hemibilirubin, action of sodium meth- 
oxide on (FiscuEer and Ross), A., i, 
382; (Pitoty), A., i, 500. 

Hemicelluloses, presence of, in roots and 
allied organs (STIEGER), A., i, 1029. 

Hemimellithene, 5-iodo- (LIEBERMANN 
and Karnos), A., i, 276. 

Hen, synthesis of lecithin in the (Mc- 
CoLtLum, HALPIN, and DrescHER), A., 
i, 182. 


Heptacosylmethylurethane (RYAN and’ 


ALGAR), A., i, 336 
a- and 8-Heptacyclenes and their picrates 
(DzIEWoNSKI and PASCHALSKI), A., 
i, 847. 
ae-Heptadien-5-0l (ENKLAAR), A., i, 244. 
Heptamethylene nitrite (v. Braun and 
DANZIGER), A., i, 243. 
Heptane, 3-amino-, 
(Pyman), T., 859. 
B¢-dibromo- (FARGHER and PERKIN), 
eye 2 
an-diiodo- and an-dinitro-, and its 
derivatives (vy. Braun and Dan- 
ZIGER), A., i, 243. 
sa Soonamecsinmaiaae and PERKIN), 
oy OOS 
Heptane-8(-dione (FARGHER and Prr- 
KIN), P., 73. 
Heptan-(-oi-8-one (FARGHER and Prr- 
KIN), P., 73. 
cycloHeptan-2-ol-l-one and its deriva- 
tives (KéTz, BLENDERMANN, ROsEN- 
BUSCH, and SIRRINGHAUS), A., i, 
1201. 
Heptan-8-one, ¢-bromo- (FARGHER and 
ERKIN), P., 73. 
cycloHeptanone, 2-bromo-, and 2-chloro- 
(K6tz, BLENDERMANN, KARPATI, and 
RosEnBuscn), A., i, 1200. 
2-cycloHeptanonylglyoxylic acid, ethyl 


platinichloride 


| Heptyl nitrite, y-nitro- (v. 


ester (K6rTz and MEyER), A., i, | 


1066. 


Hepta-(tribenzoylgalloyl)-»-iodophenyl- | 
maltosazone (FIscHER and FREUDEN- | 


BERG), A., i, 479, 481. 
aye-Heptatriene (ENKLAAR), A., i, 244. 
A’-cycloHeptenone (tropilene), prepara- 

tion of, and its oxime (K6rz, 

BLENDERMANN, MAHNERT,~ and 

RosensBuscw), A., i, 1202. 
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isoHeptinene (ANDRE), A., i, 1065. 

n-Heptoic acid, ¢ert.-amy] ester (HAUSER 
and Kotz), A., i, 246. 

Heptyl alcohol, decomposition of, in 
presence of finely divided nickel 
(BOESEKEN and VAN SENDEN), A., i, 
331. 

Braun and 
DANZIGER), A., i, 243. 

Heptylamine, 7y-hydroxy-, and its salts 
and derivatives (v. Braun and 
SoBEck]I), A., i, 243. 

5-Heptylcarbamic acid, ethyl and 
methyl esters (PYMAN), T., 861. 

5-Heptylearbamide (PyMAN), T., 860. 

isoHeptylene and _ its  dibromide 
(ANDRE), A., i, 1065. 

Herring, composition of the roes of 
(YosHImMuRA), A., i, 1020. 

Hessonite (UHLIG), A., ii, 1065. 
Heterolite from Leadville, Colorado 
(Forp and BrapteEy), A., ii, 611. 
Heterv-poly-acids (RosENHEIM and 

JAENICKE), A., ii, 59 ; (ROSENHEIM 
and BiiEck1), A., i, 413. 

salts of (ROSENHEIM, FELIx, and 
PINSKER), A., ii, 224. 

containing vanadic acid (PRANDTL), 
A., ii, 61. 

Hevea brasiliensis, coagulation of the 
latex of (WHITBY), A., i, 575. 

Hevease (WHITBY), A., i, 575. 

Hexa-amylose di-iodide (PRINGSHEIM 
and ErssiEr), A., i, 1156. 

Hexa-anilinofluoran (ScHARVIN), A., i, 
1246. 

Hexa-anilinophthalophenone 
vin), A., i, 1246. 

Hexadecanesulphonic acid and its salts 

(REYCHLER), A., i, 699. 
silver and_ triethyleetylammonium 
salts of (REYCHLER), A., i, 955. 

Hexadecyl-d-glucoside, tetrabenzoyl 
derivative (SALWAY), T., 1029. 

Hexadecyl mercaptan (REYCHLER), A. 
i, 699. 

Afs-Hexadiene, polymerisation of 
(LEBEDEV), A., i, 1293. 

Ace-Hexadien-5-0l and its derivatives 
(vAN RomBurcH, LE HeEvx, and 
MULLER), A., i, 695. 

Hexaethyl/riaminotriphenylearbinol 
and its derivatives (NoELTING and 
Saas), A., i, 523. 

Hexaformatochromic acid, trisodium 
salt (WEINLAND and REIHLEN), A., i, 
1300. 


(ScHAR- 


| Hexaformatoferric acid, trisodium salt 


(WEINLAND and REIHLEN), A., i, 
1300. 

Hexaglycollatotriferri-base, basic salts 
of (CALCAGNI), A., i, 1154. 


nc 
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Hexahydrobenzoic acid. See 
Hexanecarboxylic acid. 


cyclo- 


INDEX OF 


Hexahydrolimene (SEMMLER and RosEN- | 


BERG), A., i, 378. 
Hexahydropyrimidine and its salts and 
derivatives — and BRANCH), 
(a Te a 
Hexa-m- and pt OTR EP ETO Y 
ferric salts (WEINLAND and Herz), 
A., i, 1192. 
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cycloHexane, miscibility of acetic acid 
and (Baup), A., ii, 193. 

cycloHexanecarboxylic acid, catalytic 
dehydrogenation of (ZELINSKI and 
Ux onskaJa), A., i, 176. 

cycloHexane-1:1l-diacetic acid, aa’-di- 
cyano-, w-imide of (THORPE and 
Woop), T., 1592. 


| cycloHexane-1:1-diacetomethylimide, 


Hexahydrozingiberene (SEMMLER and | 
| a8-cycloHexanesuccinomethylimide, af- 


BEcKER), A., i, 743 


Hexalactatoferri-base, basic lactate of | 
| cycloHexanol, action of potassium hydr- 


(CALCAGNI), A., i, 1154. 

Hexa-o-methoxybenzoatotriferric hydr- 
oxide and its salts (WEINLAND and 
Herz), A., i, 1191. 

Hexamethylacridine and its _ salts 
(LIEBERMANN and Karpos), A., i, 
276. 

4:4’:4’’ Hexamethyl/riamino-2:2’-di- 
chlorotriphenylmethane (v. Braun 
and KRuBER), A., i, 1331. 

Hexamethylbenzene, preparation of 
(RECKLEBEN, SCHEIBER, and SCHNAB- 
EL), A., i, 962. 

3:3:5:5:6:6-Hexamethyl-4-isccrotyl-A'- 
cyclohexene (LEBEDEV), A., i, 1289. 

3:4:5:3’:4’:5’-Hexamethyldiphenyl 
-~ ieee and Karpos), A., i, 
276. 
2:4:5:2’:4’:5’-Hexamethyldiphenyldi- 
carboxylic acid (LIEBERMANN and 
Karpos), A., i, 276. 
Hexamethylenetetramine (heramethyl- 
eneamine ; urotropine), halogenated 
alkyl derivatives, decomposition of 
(SoMMELET), A., i, 1395. 
compounds of, with metallic salts 
(CALZOLARI), A., i, 957. 
compounds of metallic nitrites with 
(SCAGLIARINI), A., i, 166. 
compounds of, with silver salts 
(VANINO and Sacus), A., i, 709. 
detection of (RosENTHALER and 
UncERER), A., ii, 1084. 

Byyee(-Hexamethylheptan-3-ol and its 
phenylurethane (HALLER and BAUER), 
A., i, 592, 831. 

Ayyee(-Hexamethylheptan-d-one (HALL- 
ER and BAvER), A., i, 591, 831. 

Hexamethyl-lysine, ethyl ester, and its 
aurichloride (ENGELAND and Kuts- 
CHER), A., i, 194. 

Hexamethylornithine and its salts 
(ACKERMANN), A., i, 181. 

1:2:4:5:7:8-Hexamethylphenanthra- 
9:10-quinone and its oxime and 


phenylhydrazone (LIEBERMANN and | 


Karpos), A., i, 276. 
produced in, by 


A., ii, 658. 


Hexane, ionisation 
radium emanation (JAFFE), 


dibromide 


aa’-dicyano-, and _ its 

(SQUINTANI), A., i, 757. 

dicyano- (SQUINTANI), A., i, 757. 

oxide on (GuERBRT), A., i, 42. 
d-glucoside and its acetyl derivative 
(HAMALAINEN), A., i, 497. 
isoHexan-8-ol-8-one, preparation of 
mesityl oxide from (Koun), A., i, 697. 
cycloHexan-2-ol-l-one, derivatives of 
(K61rz, BLENDERMANN, ROSENBUSCH, 
and SIRRINGHAUS), A., i, 1201. 
cycloHexanone, action of oxygen and 
light on (CIAMICIAN and SILBER), A., 
i, 1356. 

cycloHexanone-4-carboxylic acid and 
the optically active salts of its deriva- 
tives (MILLS and Barn), P., 309; A., 
i, 651. 

Hexan-e-one-ay-dicarboxylic acid aud its 
ethyl ester (HAWoRTH and PERKIN), 
T., 2230. 

cycloHexan-1-one-4:4-dicarboxylic acid, 
methyl ester and its derivatives 
(MEFRWEIN and ScHiRMANN), A 
i, 870. 

cycloHexan-1-one-2:4:4:6-tetracarb- 
oxylic acid, methyl ester (MEERWEIN 
and ScutRMANN), A., i, 870. 

a (SCHLENK and 
BorRNHARDT), A., i, 35. 

Hexasalicylatotriferric hydroxide and 
its salts (WEINLAND and Herz), A., 
i, 1190. 

Acye-Hexatriene and its derivatives (VAN 
RomsBureGH), A., i, 694. 

Hexa(tribenzoylgalloyl)mannitol 
(FiscHER and FREUDENBERG), A., i, 
481. 

A«-Hexene (KIsHNER), A., i, 1162. 

cycloHexene, preparation of (BADISCHE 

ANILIN- & Sopa-Fasrik), A., i, 
349. 
oxidation of (WILLSTATrER and Son- 
NENFELD), A., i, 1200. 
cycloHexenol, naphthylurethane of 
(WILLSTATTER and SONNENFELD), A 
i, 1200. 

A®-cycloHexenone, 2:2:3:4:4:6-hexa- 
chloro-5-bromo-, and -5-iodo- (Mc- 
CompBige and Warp), T., 2002; P., 
283. 
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A}-cycloHexenylacetone and its deriva- 
tives (WALLACH and v. RECHENBERG), 
A., i, 183. 

Hexoic acid, d-a-amino-. See d-Caprine. 

dl-Hexoic acid, a-amino-. See Nor- 
leucine. 

isoHexoic acid, fate of, in the diabetic 
organism (RINGER, FRANKEL, and 
Jonas), A., i, 937. 

Hexophenone, -amino-, benzenesul- 
phony! derivative (BérrcnER), A., i, 
1360. 

Hexoses, transformation of, in alcoholic 

fermentation (v. EULER and Brre- 


GREN), A., i, 145. 

action of leucocytes on (LEVENE and 
MeyYEnR), A, i, 932. 

action of tissues on (LEVENE and 
MEYER), A., i, 927. 


cycloHexylacetic acid, preparation of 
esters of (SABATIER ‘and Murat), A., 
i, 362. 

cycloHexyl a-bromoisopropyl ketone 
(FAVORSKI and CHARITONOVA), A., i, 
16. 

A*-Hexylen-e-onehydrazone (KIsHNER), 
A., i, 1162. 

cycloHexyleyclohexanoic acid and its 
barium salt (GUERBET), A., i, 43. 

2-cycloHexyl-3-cyclohexanol and _ its 
acetate (GUERBET), A., i, 42. 

2-cycloHexyl-3-cyelohexanone and _ its 
derivatives (GUERBET), A., i, 43. 

cycloHexyl a-hydroxyisopropyl ketone 
and its semicarbazide (FAVORSKI and 
CHARITONOVA), A., i, 16. 

cycloHexylidenebenzoyl-amide and ey- 
anohydrin (ALoy and RABavt), A., i, 
728. 

cycloHexyl methyl neongn aPA bromo- 
(FavorskI and Ko.orova), A., i, 16. 

Hexylpropenyldihydroresorcinol (Frew- 
TER, JETZER, and Leepin), A., i, 
281. 

8-cycloHexylpropionic acid, esters of 
(SABATIER and Murat), A., i, 468. 

cycloHexyl propyl ketone and its semi- 
carbazone (Douris), A., i, 815. 

cycloHexyl isopropyl ketone (FavorskI 
and CHARITONOVA), A., i, 16. 

cycloHexyltrimethylcarbinol (WALLACH 
and v. RECHENBERG), A., i, 183. 

Hide, absorption of acids by (BrocuE?), 
A., ii, 114. 

Hippenyl isocyanate. See Methylcarb- 
imide, amino-, benzoyl derivative. 

Hippomelanin, action of ee, gal per- 
oxide on (ADLER-HERZMARR), A., i, 
500. 

Hippurarsinic acid and its sodium salt 
~ ailaiaatas and MOoREL), A., i, 
66. 
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Hippuric acid, dooce of, by 
moulds (Kossowicz), A., i, 146, 230, 
572; (Dox and NeErp1Ie), A., il 
800. 

Hippurylacetic acid, cyano-, ethyl ester 
(ScHEIBER and RECKLEBEN), A., i, 
969. 

O-Hippurylacetylacetone (SCHEIBER and 
RECKLEBEN), A., i, 969. 

en p-bromo- (CURTIUS), 
A., i, 897. 

Hipparyihyareside, p-bromo-(CuRTIUs), 
A., i, 897. 

Histamine. 
imino-. 

Histidine, action of, in soils (SKINNER), 

A, 3, 601. 
detection of (INovyE), A., ii, 164. 

Histidine-betaine. See Trimethylhistid- 
ine. 

Histone, preparation of (Eppy), A., i, 
916. 


See 4-Ethylglyoxaline, B- 


Histones and their detection (PATEIN), 
A., i, 316. 

Hodorine and its salts (FuruyA), A., i, 
1033. 

Hofmann’s reaction, 988 J of, to 
dialkylacetamides (PyMAN), T , 852; 
P.4 BO. 

Holly, American. See Jlex opaca. 

y-Homochelidonine (JowETT and Py- 
MAN), T., 299; P., 26. 

Homogeranylphenylmethylearbinol 
(ForsTER and CARDWELL), T., 1346. 

8-Homomuscarine and its acetal, salts 
and derivatives of (BRABANT), A., i, 
956. 

Homopiperonoylhomopiperonylamine 
(DEeckER, Kropp, HOYER, ZOELLNER, 
and BECKER), A., i, 272. 

Homopiperonylamine, salts of (DECKER, 

Kropp, Hoyer, ZOELLNER, and 
BEcKER), A., i, 272. 

benzoate = Krorp, Hoyer, 
and BrEcKeEr), A., i, 289. 

Homopiperonylaminomalondihomopiper- 
onyldiamide er Kropp, Hoyer, 
and BecKER), A., i, 289. 

Homopiperonylethylamine, salts of 
(Decker and BrckEn), A., i, 291. 

Homopiperonylmethylamine and its salts 
(DECKER aud BECKER), A., i, 290. 

aan ny ee (DECK- 
ER and BECKER), A., i, 292. 

Homopiperonyltrimethylammonium iod- 
ide (DECKER and BECKER), A., i, 291. 

Homopterocarpin, identity of baphinit- 
one os (KyAN and FirzGERALD), 
A., i, 383. 

Rimsansestte acid, 2-nitro-, and its 
derivatives (KAY and Ptcret), '., 
955. 


os 
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Homoveratroyl-8-phenylethylamine, 2- 
nitro- (Kay and Picrrr), T., 957; 
P., 181. 

Honey, detection of invert-sugar in, by 
Fiehe’s reaction (GERUM), A., ii, 
887. 

estimation of acids in (HEIDUSCHKA 
and KAuFMANN), A., i, 810. 

estimation of manganese and phosph- 
oric acid in (GorrrRIEp), A., ii, 
155. 

polarimetric estimation of sucrose in 
(SARIN), A., ii, 635. 

Hops, constituents of (Power, TuTIN, 
and RoceErson), T., 1267; P., 180. 

nitrogenous constituents of (CHAp- 
MAN), P., 182. 

Hormones, nature of (ARMSTRONG), A., 
ii, 578. 

Horse, saliva of, See Saliva. 
muscle extractives in the flesh of the 

(SMORODINZEY), A., i, 1132. 
comparison of the serums of the rabbit, 
rat, ox, and (RoBERTSON), A., i, 122. 

Hiigelite (Dirrrecp), A., ii, 1064. 

Humic acids (Gutty), A., i, 1353. 

Humulol (Power, TutTtn, and Rocer- 
son), T., 1286; P., 181. 

Humus, formation of, from sugars and 

amino-acids (MAILLARD), A., i, 165. 
estimation of, in soils (RATHER), A., 
ii, 452, 
estimation of nitrogen in (LIPMAN and 
PressEy), A., ii, 335. 

Hyacinths, effect of rare earth carbonates 
on growth of (Evans), A., i, 1032. 
Hydantoin, preparation of (JOHNSON 

and Benais), A., i, 1237. 
derivatives, metabolism of. See Meta- 
bolism. 

Hydantoin, 5-amino-, and its acetyl 
and silver derivatives (BrnTz and 
GIEsLER), A., i, 1393. 

2-thio-, syntheses of (Komatsu), A., 
i, 902. 
history of (JonNson), A., i, 765. 
3-benzenesulphonyl and 3-m-nitro- 
benzoyl derivatives of (JoHNSON 
and Scott), A., i, 1105. 
tsoHydantoin. See 4-Ketotetrahydro- 
oxazole, 2-imino-. 

Hydantoins (JoHNson), A., i, 203, 765; 
(JoHNsoN and Nicotet), A., i, 399; 
(JoHNSON and Scort), A., i, 1104, 
1105 ; (JOHNSON and BeEnets), A., i, 
1237. 

Hydantoins, 2-thio-, toxicity of (Lewis), 
A., i, 671 

Hydrastinine, preparation of, from ber- 
berine (Merck), A., i, 1095. 

synthesis of (Decker; Decker and 
BEcKER), A., i, 290. 


INDEX OF 


SUBJECTS. 


Hydrates, lower, isolation of, by hot 
centrifugation (KuUsNETzOV), A., ii, 
400. 

Hydrazidicarboxylimide. See 2:5-Di- 
ketotetrahydro-1:3:4-triazole. 

Hydrazine, catalytic decomposition of, 

by platinum black (GuTBIER and 
NEUNDLINGER), A., ii, 939. 

and its derivatives, action of, on 
molten chloral hydrate (KNOPFER), 
A., i, 703. 

nitrate, reactions of (HoDpGKINSON), 
A., ii, 582. 

nitrite (SomMER), A., ii, 952. 

sulphate, ammonolysis of (FRIED- 
RICcHs), A., ii, 316. 

Hydrazines, ditertiary (WIELAND and 
MULLER), A., i, 1320, 1386. 

Hydrazinedithiocarbophenylamide, con- 
densation products of (BuscH and 
Scumipt), A., i, 907. 

a-Hydrazinoglyoxylamide, 2:4-dichloro- 
phenylhydrazone of, and its benzylid- 
ene derivative (BiLOW and NEBER), 
A. 4, OUt, 

a-Hydrazinoglyoxylhydrazide, 2:4-di- 
chlorophenylhydrazone of, and _ its 
benzylidene derivative (BULow and 
NeEBER), A., i, 910. 

Hydrazinohydrindene, hydroxy-, ex- 
ternally compensated, resolution of, 
and its salts and derivatives (PEa- 
cock), T., 669; P., 109. 

Hydrazobenzene, kinetics of transforma- 
tion of (STIEGLITZ and CurMg), A., ii, 
398 ; (CURME), A., ii, 854. 

Hydrazodicarboxylic acid, methyl ester 
(Diets and Paquin), A., i, 839. 

pp’-Hydrazophenyl ethyl sulphide 
(Branp and Wirsine), A., i, 406. 

Hydrazones, influence of halogens on 

phototropy in (GRaztIaAni), A., i, 
761 


catalytic decomposition of (ARBUZOV 
and TIcHVINSKI), A., i, 388. 
Hydrazones, nitro- (VEccHIoTTI), A., i, 
1100. 
Hydrazopyridine (Friept), A., i, 755. 
p-Hydrazotoluene, velocity of decomposi- 
tion of (CuRME), A., ii, 854. 
Hydrindamine, d- and /J-hydroxy-, 
hydrobromides (PorE and Reap), T., 
448, 
Hydrindamino-d-methylenecamphor, ¢- 
and /-hydroxy- (Popr and Reap), T., 
447. 
1-Hydrindone-2-benzyl-o-carboxylic 
acid, derivatives of (LEucHS and 
Wurke), A., i, 974. 
1-Hydrindone-2-benzyl-o-carboxylic 
acid, 2-bromo- (LEucHs), A., i, 975. 
Hydriodic acid. See under Jodine, 
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compounds (BririsH 


Hydroaromatic 
AssociaTION Report), A., i, 
716. 

autoreduction of (WALLACH and Fry), 
A, ae. 

Hydrobromic acid. See under Bromine. 

Hydrocamphenecarboxylamide (HoUBEN 


and WILLFROTH), A., i, 1196. 
Hydrocarbon, Collies trimeride of allene 
(LEBEDEV), A., i, 1292. 

C,Hy,, from hydrogenation of the tri- 
meride of allene (LEBEDEV), A., i, 
1292. 

C,9H,,, and its hydrobromide, from 
carvylidenehydrazine (KISHNER), 
A., i, 203. 

Cy 9H,,, and its nitrosate, from geranyl 
chloride (FoRsTER and CARDWELL), 
T., 1342; P., 244. 

C,)H,,, from menthene (HAMALAI- 
NEN), A., i, 184. 

Cy) H4g, and its nitresate, from geranyl 
chloride (FoRsTER and CARDWELL), 
T., 1343; P., 244. 

Cy.Hy,, (two), tetramerides cf allene 
(LEBEDEV), A., i, 1292. 

Cy.Ho9, (two), from hydrogenation of 
the tetramerides of allene (LEBE- 
DEV), A., i, 1292. 

Cis;H29, pentameride of allene (LEBE- 
DEV), A., i, 1292. 

Cy5Ho, trimeride of s-dimethylallene 
(LEBEDEV and MERESHKOVSKI), 
A., i, 1291. 

C,;H.,, trimeride of as-dimethylallene, 
and its dioxide (LEBEDEV), A., i 
1290. 

C,;H.,, from hydrogenation of the 
pentameride of allene (LEBEDEV), 
A., i, 1292. 

Cy,Hgs, from the hydrogenation of the 
trimeride of as-dimethylallene (LE- 
BEDEV), A., i, 1290. 

Cy5Ho, from reduction of eudesmol 
(SEMMLER and RissE), A., i, 
987. 

C,,H.,, hexameride of allene (LEBE- 
DEV), A., i, 1292. 

Crp Hee, from acon wax (MATTHEs and 
STREICHER), A., i, 1427. 

CopHeg or CoH yg, from ax-dibromo- 
decane and sodium in ether (FRANKE 
and KIENBERGER), A., i, 2. 

C32H59, from reduction of B8£-tri- 
ce 2 ae (BRAND 
and Matsv1), A., i, 1170. 

CyoH¢gg, from ethyl montanate and p- 
erm (RYAN and ALGAR), 
A., i, 336. 

Mpaaninibatn: formation of, by re- 
duction of ares des and ketones 

(CLEMMENSEN), A., i, 733. 
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Hydrocarbons with two conjugated 
double linkings, preparation of 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 1145. 

ultra-violet absorption spectra of 
(STARK, STEUBING, ENKLAAR, and 
Lipp), A., ii, 363; (STARK and 
Lipp), A., ii, 365; (STaRK and 
Levy), A., ii, 366. 
relations between the temperatures of 
the vapour and of the boiling liquid 
in mixtures of (HoLDE), A., ii, 440. 
oxidation of, by bacteria (SGHNGEN), 
A., i, 940. 
from 9-ethylfluorene (MAYER), A 
peyen 
silver salts of mercury derivatives of 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 1256. 
acetylenic,  eype'g of (LEBEAU 
and Picon), A., i, 438. 
action of sodium in liquid ammonia 
on (LEBEAU and Picon), A., i, 
950. 
aliphatic ww’-diarylated, preparation 
of (BorsCHE and WOLLEMANN), A., 
i, 171. 
aromatic, preparation of iodo-deriva- 
tives of (ELBs and JAROSLAVZEV), 
A., i, 841. 
autoxidation of (CIAMICIAN and 
SILBER), A., i, 350. 
oxidation of (SumpA), A., i, 28. 
compounds of, with antimeny 
trihaloids (MENSCHUTKIN), A., 1, 
351, 352. 
reactions of, with antimony penta- 
chloride (HILPERT and WOLF), 
A., ii, 733. 
detection of (RossEt), A., ii, 798. 
chlorinated, physical constants of 
(Herz and RatHMANN), A., i, 695 ; 
ii, 26. 
chlorinated aliphatic, viscosity of, and 
their mixtures (HERZ ne RATH- 
MANN), A., ii, a6, 
cyclic, catalytic dehydrogenation of 
(ZELINSK!), A., i, 167. 
unsaturated, preparation of (BaDIs- 
CHE ANILIN- & SoDA-FAsrik), A 
i, 453. 
dichlorinated, preparation of (PERKIN, 
WEIZMANN, and Daviss), A., i, 
1295. 
diethylenic, polymerisation of (LEBE- 
DEV and MERESHKOVSK]), A., i, 
1285. 
isomeric transformation of (KutT- 
SCHEROV), A., i, 1294. 
dihalogenated, preparation of (BADIs- 
CHE ANILIN- & SopA-Fasrik), A., 
i, 695. 
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Hydrocarbons, ethylenic, preparation of 
(CuaBLay), A., i, 241. 
ethylenic and acetylenic, estimation 
of, in mixtures (LEBEAU and 
Damiens), A., ii, 349. 
olefine, action of bromine on chlor- 
inated (HEkz and RarHMANN), A., 
i, 1145. 
parattin, preparation of halogen deri- 
vatives of (BADISCcHE ANILIN- & 
Sopa-Faprik), A., i, 1145. 
polynuclear, action of oxalyl chloride 
on (LIEBERMANN and Kaxpos), A., 
i, 276. 
saturated, purification of, with potas- 
sium permanganate (KISHNER), 
A., i, 153. 
gaseous, analysis of mixtures of 
hydrogen and (LeEsEAu and 
DaMIENs), A., ii, 253. 
saturated and unsaturated, separation 
of mixtures of (NAMETKIN), A., i, 
1285. 
unsaturated, synthesis of (ENKLAAX), 
A., i, 2438. 
influence of structure on the solidi- 
tication of (ENKLAAR), A., i, 330. 
analysis of mixtures of (RouTALA), A., 
ii, 78. 

Hydrocellulose, fatty acid esters of, and 
their hydrolysis (STEIN), A., i, 1305. 
Hydrocephalus fluid, analysis of (Siz- 

BURG), A., i, 1133. 

Hydrochalkones (BARGELLINI and FIn- 
KELSTEIN), A., i, 59; (BARGELLINI 
and MARTEKGIANI), A.,, i, 90. 

Hydrochloric:acid. See under Chlorine. 

Hydrocinchonine ethyl carbonate (Vr- 
REINIGTE CHININFABRIKEN ZIMMER 
& Co.), A., i, 85. 

Hydrocinchotoxine, benzoyl derivative 
and bromo-, dihydrobromide (Kavur- 
MANN and Huser), A., i, 1223. 

Hydrocobalticyanic acid, ethyl ester, 


and its copper and silver salts (BoL- | 


SER and RicHarpson), A., i, 605. 

Hydrocodeine (H. and B. OLDENBER«G), 
A., i, 1093. 

Hydrocoumarin, thio-. See Dihydro-1:2- 
benzthiopyrone. 

Hydrocryptopine (DANckwonrtt), A., i, 
89. 


Hydrocupreine, benzoyl derivatives 
(VEREINIGTE CHININFABRIKEN ZIM- 
MER & Co.), A., i, 85. 

Hydrocyanic acid. See under Cyanogen. 

8-Hydrodebenzyl-N NV-dimethyldihydro- 


berberine and its methiodide (FreuNnpD | 


and FLeiscHer), A., i, 504. 

a- and #-Hydrodebenzyl-.V-methyl- 
dihydroberberines and their salts 
(FREUND and FLEISCHER), A., i, 504. 
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isoHydrodebenzyl-NV-methyltetrahydro- 
berberine and its hydriodide (FrEuND 
and FLEISCHER), A., i, 504. 

8-Hydrode-V V-dimethylisvbutyldihydro- 
berberine (FREUND and HAMMEL), A., 
i, 510. 

8-Hydrode-N \-dimethylethyldihydro- 
berberine and its methiodide (FrrEuND 
and CoMMESSMANN), A., i, 507. 

a- and 8-Hydrode-N-methylisoamyldi- 
hydroberberines and their salts 
(FREUND and STEINBERGER), A., i, 
510. 

a- and 8-Hydrode-V-methylisobutyldi- 
hydroberberines and _ their salts 
(FrEUND and HamMeEt), A., i, 509. 

a- and £8-Hydrode-N-methylethyldi- 
hydroberberines and _ their salts 
(FREUND and COMMESSMANN), A., i, 
506. 

Hydrode-V-methylethyltetrahydro- 
berberine and its salts (FrEUND and 
COMMESSMANN), A., i, 506. 

a- and §-Hydrodemethyl-N-methyldi- 
hydroberberines and their salts 
(FREUND and FLEIscHER), A., i, 505. 

a- and 8-Hydrode-V-methylisopropyldi- 
hydroberberines and _ their salts 
(FREUND and LacuMANN), A., i, 
509. 

Hydro-)-de-N-methylisopropyltetra- 
hydroberberine and its hydrochloride 
(FREUND and LAcHMANN), A., i, 508. 

a- and §-Hydrodephenyl-N-methyldi- 
hydroberberines and _ their salts 
(FREUND and Zorn), A., i, 512. 

Hydrodephenyl-V-methyltetrahydro- 
berberine and its salts (FrREUND and 
Zorn), A., i, 511. 

Hydrodifenchene (Komppa and HIn- 
TIKKA), A., i, 375. 

Hydrodifenchenecarboxylic acid 
(Komppa and HInTIKKA), A., i, 375. 

Hydrodolomite, so-called, of Marino 
(MILLOsEViIcH), A., ii, 611. 

Hydrofenchenecarboxylic acid and its 
derivatives (Komppa and HINTIKKA), 
A., i, 375. 

Hydrofluoric acid. See under Fluorine. 

Hydrogen, table of the weight of, 

at various temperatures (VANINO and 
ScHINNER), A., ii, 207. 

preparation of, from water (BERGIUs), 
A., ii, 579. 

spectrum of (FowLER), A., ii, 811. 

canal ray spectrum of (LUNKEN- 
HEIMER), A., ii, 5; (GEHRCKE and 
REICHENHEIM), A., ii, 1004. 

Zeeman effect in the spectrum of 
(Croze), A., ii, 85. 

triatomic molecules of (STARK), A., ii, 
1047. 
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Hydrogen, supertension of (Tu1Et and 
BREUNING), A., ii, 15. 

second virial coefficient for (KEESsON), 
A., ii, 25. 

specific heat of (ScHrEL and Hevse), 
A., ii, 183. 

determination of the critical data of 
(BULLE), A., ii, 829. 

liquid, refractive power of (MEISSNER), 
A., ii, 741. 

liquid densities of, and contraction of, 
on freezing (ONNES and Crom- 
MELIN), A., ii, 1020. 

crystalline form of (WAHL), A., ii, 208. 

viscosity of (ONNEs, DorsMAN, and 
WEBER), A., ii, 759. 

passage of, through iron (CHARPY and 


BonneErot), A., ii, 222; (BELLATI | 


and Lussana), A., ii, 678. 
absorption of, by palladium (Ho rt, 
EpcGar, and Frrru), A., ii, 330; 
(GUTBIER, GEBHARDT, and OTTEN- 
STEIN), A., ii, 608. 
absorption of, by platinum (FREEMAN), 
A., ii, 866. 


solubility of, in solutions of non- | 


electrolytes (MULLER), A., ii, 30. 


combination of oxygen and, in presence 
of heated platinum or carbon | 


(THompson), A., ii, 95. 


interaction of chlorine and (CHAPMAN | 


and UNDERHILL), T., 496; P., 75. 
photochemical kinetics of the eombi- 


nation of chlorine and (BODENSTEIN | 


and Dux), A., ii, 10389. 


presence of neon in, after passage of | 
the electric discharge (CoLLIE and | 


PATTERSON), T., 419 ; P., 22, 79, 217. 
presence of neon in, in vacuum-tubes 
(Masson), P., 233. 
apparatus for catalytic reduction with 
(VOSWINCKEL), A., ii, 498. 


Hydrogen arsenide. See Arsenic tri- | 


hydride. 
bromide. See under Bromine. 
chloride. See under Chlorine. 
cyanide. See under Cyanogen. 
fluoride. See under Fluorine. 
iodide. See under Iodine. 
peroxide, formation of, by oxidation 
of water vapour (BIEBER), A., ii, 
208. 
electrolytic production of, from 
oxygen (FiscHER and PRrIEgss), 
A., ii, 285. 


action of ultra-violet light on (HEN- | 


RI and WurMsER), A., ii, 744. 
negative photocatalysis of (HENRI 
and WURMSEkR), A., ii, 819. 
catalytic decomposition of (DYER 
and Dae), P., 55; (BAssErT), 
P., 56; (Oruov), A., ii, 127, 128. 
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Hydrogen peroxide, enzymic decomposi- 


tion of (WAENTIG and STECHE), 
A., i, 304. 

influence of some organic acids on 
the decomposition of (PORLEZZA 
and Norzi), A., ii, 498. 

velocity of decomposition of (WAL- 
TON and Jupp), A., ii, 575. 

displacement of acid by (SPERBER), 
A., ii, 400, 580, 1047. 

action of, on crude alcohols in pre- 
sence of manganese salts (CHAU- 
VIN), A., i, 1037. 

action of, on aluminium (Droste), 
A., ii, 1058. 

action of, with iron salts (Mum- 
MERY), A., ii, 967. 

action of, and ferric chloride on 
starch (DurrEUx), A., i, 445. 

action of, on alkaline solutions of 
lead oxide (ZoTIER), A., ii, 
216. 

reaction of ozone with (ROTHMUND), 
A., ii, 773. 

kinetics of the reaction between so- 
dium thiosulphate and (ABEL and 
Baum), A., ii, 399 ; (ABEL), A., ii, 
766. 

influence of barium salts on the 
reaction of sodium thiosulphate 
with (ABEL), A., ii, 204. 

action of, on sodium alkyl thiosul- 
phates (Twiss), P., 356. 

detection of (VAUBEL), A., ii, 706. 

and ozone, estimation of (RoTH- 
MUND and BuresTALuer), A.,, ii, 
524. 

phosphide, preparation of (LOWEN- 
HARDT), A., ii, 404. 

P,H;, metallic phosphides derived 
from (BossurT and HACKSPILL), 
A., ii, 1054. 

phosphides, solid (HACKSPILL), A., ii, 

584. 

selenide as acid (BRUNER), A., ii, 
1049. 
sulphide, apparatus for generating 
(SOUTHERDEN), A., ii, 314. 
critical constants of (CARDoso and 
ArnI), A., ii, 111. 

compounds of aluminium bromide 
with organic bromides and (PLor- 
NIKOV), A., i, 1295. 

estimation of, in water (WINKLER), 
A., ii, 873. 

telluride as acid (BRUNER), A., ii, 

1049. 


Hydrogen, colour reactions of (GrRAL 


Pereira), A., ii, 147; (CAMPO Y 
CrerpAan), A., ii, 425. 

estimation of, in mixtures of gases 
(MATHERS and LE), A., ii, 871. 
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Hydrogen and saturated hydrocarbons, 
analysis of mixtures of (LkBEAU and 
DAMIENS), A., ii, 253. 

Hydrogen electrode. See Electrode. 

Hy m ion, use of extract of red 
cabbage as an indicator for measur- 
ing the concentration of the (WAL- 
BRUN), A., ii, 237, 522. 

concentration of the, in _ biological 
fluids (HASSELBALCH), A., ii, 721. 

measurement of the concentration of, 
in sea-water (SORENSEN and PALI- 
TzscH), A., ii, 587. 

Hy enation apparatus, modification 
of Skita’s (FRANCK), A., ii, 856. 

Hydrolecithin (PAAL and Orne), A., 
i, 584. 

Hydrolysis, gradual, of salts (WAGNER), 
A., ii, 200, 765. 
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Hydroxylamine, action of benzoylde- 
hydracetic acid and (ScH6rTLE), A., 
i, 197. 
estimation of (Rupr and MApER), A., 
ii, 618. 
a-Hydroxylamino-a-methylbutyronitile 
(STEINKOPF, Griinupp, and Hus), A., 
i, 246. 
Hydroxyl ions, method for determina- 
tion of the concentration of (FRANCIS 
and GEAKE), T., 1722; P., 249. 


| Hydroxyquinones, compounds of, with 


stannic chloride (PPEIFFER, FISCHER, . 
KUNTNER, MontI, and Pros), A., i, 
882. 

Hydurilie acid, dithio-, and its pyridine 
salt (ROEDER), A., i, 1159. 


Hygrine, synthesis of (Hess), A., i, 


‘* Hydromagnesite”’ from Sasbach, Baden | 


(MEIGEN), A., ii, 611. 
Hydromorphine and its hydrochloride 
(H. and B. OLDENBERG), A., i, 
1093. 
Hydropinenecarboxylic acid. See allo- 
Camphanecarboxylic acid. 
Hydroprotopine and _ its 
(Danckwortt), A., i, 88. 
Hydroquinine, preparation of esters of, 
and its acetyl derivative (VEREINIGTE 
CHININFABRIKEN ZIMMER & Co.), 
A., i, 85. 
Hydroquininone (KAUFMANN and Hv- 
BER), A., i, 1223. 
Hydroquinotoxine, bromo-, dihydro- 
bromide (KAUFMANN and HvpeEr), 
A., i, 1223. 
Hydroxonic acid. 
toxanic acid. 
Hydroxy-acids, enzymic formation of, 
from ketonic aldehydes (DAKIN and 
DupD.ey), A., i, 565. 
aliphatic, dissociation constants of 
PatomAA), A., i, 6. 
methylcearbonato-derivatives of (E. 
and H. O. L. Fiscner), A., i, 1194. 
a-Hydroxy-acids, interconversion of a- 
ketonic aldehydes and (DAKIN and 
Dup.ey), P., 156. 
mutual interconversion of a-amino- 
acids, a-ketonic aldehydes and 
(Dakin and Duputy), A., i, 
925. 
Hydroxy-fatty acids, estimation of, in 
fat (ZEREVITINOV), A., ii, 1082. 
Hydroxy-ketones, compounds of, with 
stannic chloride (PFEIFFER, FIscuEr, 
KuntTneEr, Monti, and Pros), A., i, 
882. 
a-Hydroxy-ketones (K6Tz, BLFENDER- 
MANN, ROSENBUSCH, and SIRRING- 
HAvs), A., i, 1201. 


derivatives 


See Dihydroallan- 


1378. 

Hygroscopic compounds, classification of 
(REICHARD), A., ii, 394. 

Hygroscopy of salts (HABERMANN), A., 
ii, 490. 

Hyoscine, absorption spectrum and con- 
stitution of (DoBBiE and Fox), T., 
1193; P., 180. 

action of (CusHNy), A., i, 226. 

Hyoscyamine, absorption spectrum and 
constitution of (DospiE and Fox), 
T., 1193; P., 180. 

Hyperglycemia produced by caffeine 

(SrENsTROM), A., i, 564. 

influence of chloral hydrate on 
(JACOBSEN), A., i, 938. 

psychic, in rabbits (BANG), A., i, 
1415. 


Hyphomycetes, diastases in (JAVILLIER 
and TscHERNORUTZKY), A., i, 1027. 
Hypnal, constitution of (TSAKALOTOS), 

A., i, 521 
Hypobromites. See under Bromine. 
Hypochlorous acid. See under Chlorine. 
Hypophosphorous acid and Hypophos- 
phites. See under Phosphorus. 
Hyposulphites. See under Sulphur. 
Hypoxanthine-2-thiolacetic acid (JoHNS 
and Hogan), A., i, 657. 


L 


Ice, action of ultra-violet light on (OBo- 
LENSKY), A., ii, 3. 

Ignition of mixtures of gases, retarda- 
tion of (TAFFANEL and LE FLocu), 
A., ii, 574, 937. 

Ignition temperature, determination of 
(Horm), A., ii, 478. 

Ihleite, identity of, with copiapite 
(MANASSE), A., ii, 783. 

Ilex opaca (American holly), constitu- 
ents of the fruit of (CARHART and 
MILER), A., i, 806. 
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Ilmenite from the basalt of Eresztevény, 
Hungary, true nature of (VENDL), 
A., ii, 420. 
from Sassa di Chiesa (MAGISTRETTI 
and Morescuit), A., ii, 235. 

Imides, absorption spectra and fluores- 
cence of (LEY and Fiscuer), A., ii, 
169. 

Iminazole. See Glyoxaline. 

Imines, aromatic, formation of cyclic 

bases from (HopE and LANKSHEAR), 
P., -224. 

cyclic (v. BRAUN and ScHMATLOCH), 
A., i, 196; (v. BRAUN and Bar- 
rscH), A., i, 197; (v. Braun, Gra- 
BOWSKI, and Rawicz), A., i, 1380. 

Iminobis-1-p-methoxybenzyl-2-naph- 
thol-3-carboxylic acid, methyl ester 
(WeEisHuT), A., i, 1348. 

Iminocarbonic acid, esters of (HOUBEN 
and Scumipt), A., ii, 958. 

Imino-compounds, formation and re- 
actions of (THorPE and Woop), T., 
1586; P., 256. 

Imino-esters, catalytic decomposition of 
(STIEGLITZ), A., ii, 36, 13822. 

Iminotetronic acid, bromo-, and aci- 
nitro-, and phenylhydrazone of the 
latter (BENARY), A., i, 192. 

Indamines (ULLMANNand GNAEDINGER), 
A., i, 105. 

Indandione. See Diketohydrindene. 

3-Indanoneindan-2:2-spiran, 1-imino- 
(RADULEsSCU), A., i, 38. 

— synthesis of (TERREs), A., 
i, 737. 

Indanthren, 3:3’-dibromo- (ULLMANN 
and JuNGHANS), A., i, 1072. 
Indazole, 2:4-dinitro- (BRAND 
EISENMENGER), A., i, 718. 
Indenoquinoline and its platinichloride 
(RUHEMANN and Levy), T., 563. 

India-rubber. See Caoutchoue. 

Indican, effect of nutriticn on the secre- 

tion of (v. MonaczEWsKI and HERz- 
FELD), A., i, 791. 

detection of (JoLLEs), A., ii, 892. 

Indicator, new vegetable (Pozz1-Escor), 

A., ii, 332. 

use of blueberry juice as an (WATSON), 
A., ii, 615. 

use of di-o-hydroxydistyryl ketone as 
an (Akon), A., il, 786. 

Indicators, theory of (THrrL), A., ii, 
425; (WADDELL), A., ii, 522; (MIL- 
LER), A., ii, 870. 

Indigotin, formation of, in urine (STAN- 

ForD), A., i, 1134. 


and 


substances in urine giving rise to 


(STANFORD), A., ii, 1088. 
decomposition of, in the vat (Exr- 
HARDT), A., i, 1390. 
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Indigotin derivatives, preparation of 
halogenated compounds of (BADI- 
SCHE ANILIN- & SopA-Fasrik), A., 
i, 100. 
preparation of condensation products 
from (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 100. 
preparation of condensation products 
from, aud its homologues (GESELL- 
SCHAFT FUR CHEMISCHE INDUSTRIE 
IN BASEL), A., i, 1101. 
condensation products of aromatic acid 
haloids with (GESELLSCHAFT FUR 
CHEMISCHE INDUSTRIE IN BASEL), 
A., i, 763. 

Indigotin, 5:6:5':6’-t:trachloro- (FARB- 
WERKE VORM. MEISTER, Lucius, & 
Broinine), A., i, 401. 

octachloro- (ORNDORFF and NICHOLS), 
A., i, 100. 
imino-, and its derivatives (Binz and 
LANGE), A., i, 769. 
mono- and di-imino- (MADELUNG), A., 
i, 903. 
isoIndigotin, bromo-, dibrono-, and 
nitro-(WAHLand BAGARD), A., i, 654. 
isolndigotindisulphonic acid and its 
metallic salts (WAHL and BaGarp), 
A., i, 653. 
Indirubin (indigo-red), preparation of 
(WAHL and Bacarp), A., i, 519. 

Indole, formation of, in the alkaline 
hydrolysis of proteins (HERZFELD), 
A., i, 1248. 

production of, by Proteus vulgaris 
(BERTHELOT), A., i, 428. 

eflect of nutrition on the secretion of 
(v. MorAczEwsKkI and HERZFELD), 
A., i, 791. 

influence of, on the central nervous 
system of animals (WLADYOzKO), 
A., i, 682. 

derivatives, colour 
(Homer), A., ii, 451. 

detection of (ZIPFEL), A., i, 323. 

estimation of, in feces (MoEWwss), A., 
ii, 81. 

estimation of, from digestion of pro- 
teins (v. MoraczEwskI), A., i, 778. 

Indole, bromo- (WEISSGERBER and 

KLEMM), A., i, 387. 

Indoles, substituted, preparation of, by 
the catalytic decomposition of 
hydrazones (ARBUZOV and TIcH- 
VINSKI), A., i, 388. 

ring opening in (V. BRAUN, GRABOW- 
ski, and Rawicz), A., i, 1880. 
basic properties aud polymerides of 
(Oppo), A., i, 755. 
action of cyanogen bromide ai.d pyr- 
idine on (KOnIG and SCHRECKEN- 
BACH), A., i, 400. 


reactions of 
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Indoles, action of aliphatic ketones on 
(ScHoutTz), A., i, 520. 


Indoleaceturic acid. See Indole-3- 
acetylglycine. 
Indole-3-acetylglycine = (indoleaceturic 


acid) and its picrate (Ewins and 
LAIDLAW), A., i, 319. 


2-Indolecarboxylic acid, preparation of 


(MapEtunse), A., i, 91. 
Indole-ethylamine. See 3-Ethylindole, 
B-amino-. 
Indonaphthol, dihydroxy- (ULLMANN 
and GNAEDINGER), A., i, 106. 
Indophenol, formation of, at the mem- 


branes of frog’s blood corpuscles | 
(Litre), A., i, 1124. 
Indophenols, preparation of bromo- 


and chloro-derivatives of (BADISCHE 
ANILIN- & Sopa-Fasrik), A., i, 
1100. 

Indoxyl, products of the action of alkali 
hydroxides on (BADIscHE ANILIN- 
& Sopa-Faprik), A., i, 519. 

detection of, in icteric urine (BELI- 
ErEs), A., ii, 1087. 

Indoxyl, 6-chloro-, condensation product 
ot 5:7-dichloroisatin with (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 763. 

tetrachloro-, acetyl derivatives (ORN- 
porFF and NIcHotLs), A., i, 99. 
2-Indoxylpyrrolinecarboxylic acid, ethy] 
ester (BENARY and SILBERMANN), A., 
i, 652. 
2’-Indoxy1-2-selenonaphthen-3-one(LEs- 
SER and Weiss), A., i, 1186. 
3’-Indoxy]l-2-selenonaphthen-3-one, 3’- 
bromo- (LEssER and WeElss), A., i, 
1186. 
3’-Indoxy]l-3-thionaphthen-2’-one and 
5/:7’-dibromo- and -dichloro- (MArRs- 
CHALK), A., i, 10&9. 
ee see 
hydrobromide(K6n1e and ScHRECKEN- 
BACH), A., i, 400. 
Infants, metabolism of, during starvation 


INDEX OF 


| 
| 
| 


| 


(SCHLOSSMANN, MuRSCHHAUSER, and | 


Matrison), A., i, 1407. 
Inositolphosphoric acid. 
acid and Phytin. 
Insects, respiration of (BATTELLI and 
Stern), A., i, 1257. 
enzymes in (BATTELLI and STERN), 
A., i, 1272. 
Intestinal juice, alkalinity of (AuEr- 
BACH and Pick), A., i, 214. 
Intestine, absorption in the (Dosro- 
WOLSKAJA), A., i, 1408. 
resorption of bromides from the (vy. 
BoepAnpy), A., i, 549. 
absorption of cholic acid in the (JAN- 
SEN), A., i, 126. 


See Phytic 


SUBJECTS, 


Intestine, behaviour of the wall of the, 
after functional inactivity (Mart- 
CONDA), A., i, 126. 

bacteria in the flora of the (BERTHELOT 
and Bertrranp), A., i, 560. 

investigation of the possible synthesis 
of proteins in the (Rona), A., i, 
127. 

fate of protein cleavage products in 
the (ABDERHALDEN, Lamps, and 
Lonpon), A., i, 550. 

melanotic large, brown pigment from 
(ABDERHALDEN), A., i, 790 

small, toxic substance in the mucosa 
of the (WHIPPLE), A., i, 550. 

Intramolecular transformations (Dim- 

roTH), A., ii, 763. 

Inulin, hydrolysis of, by acids (pE VIL- 
MORIN and LEVALLOIs), A., ii, 736. 

conversion of, into glycogen (OPpPEN- 
HEIM), A., i, 1014. 

Invertase (‘nvertin : sucrase), purification 
of preparations of (MEISENHEIMER, 
GAMBARJAN, and SEMPER), A., i, 
1119. 

stability of (NEUBERG), A., i, 1400. 

activity of, in presence of various 
acids (BERTRAND, M. and MMkE. 
M. RosEnsiatr), A., i, 302. 

variations in the amount of, in yeast 
(v. EvLer and JoHANsson), A., i, 
568. 

increase of the content of, in yeast 
(MEISENHEIMER, GAMBARJAN, and 
Semper), A.,i, 1189 ; (LicHTWwITz), 
A., i, 1281. 

kinetics of the action of (MICHAELIS 
and MENTEN), A., i, 540. 

action of ammonia on (PANZER), A., i, 
662. 

action of hydrogen chloride on (PAn- 
ZER), A., i, 113. 

action of hydrogen chloride and 
ammonia gas and of nitrous oxide 
on (PANZER), A., i, 780. 

reaction of mixed yeast cultures (VAN- 
DEVELDE and VANDERSTRICHT), A., 
i, 799. 


| Invertebrates, presence of carbamide in 


| 


| Invert-sugar, 


(Fossk), A., 1, 1020. 
Invertin. See Invertase. 
detection of (Lirrer- 
SCHEID), A., ii, 351. 
detection of, in honey by Fiehe’s re- 
action (GERUM), A., ii, 887. 
estimation of, volumetrically, with 
titanium chloride (RADLBERGER and 
SIEGMUND), A., ii, 634. 
apparatus for electrolytic estimation 
of (Ross), A., ii, 800. 
Iodates and Iodic acid. 
Iodine, 


See under 


INDEX OF 


Iodine, occurrence of, in the Dead Sea, 
and its detection and estimation in 
waters rich in magnesium (FRESENI- 
us), A., ii, 401. 

fluorescent spectrum of the vapour of 
(McLennan), A., ii, 455. 

resonance spectra of (Woop), A., ii, 
994, 

molecular weight of dissolved (MuL- 
LER), A., ii, 34. 

electrical conductivity of solutions of, 
in bromide (PLoTNIKOV and RoKkorT- 
gan), A., ii, 378. 

ebullioscopy of (BECKMANN), A., ii, 
20. 


eryscopic determinations with (Brck- 
MANN), A., ii, 19. 

behaviour of, at very high tempera- 
tures (BsERRUM), A., ii, 21. 


catalytic action of (KOHN and OsTErR- | 


SETZER), A., ii, 698. 


blue adsorption compounds of (BARGER | 


and STARLING), P., 128. 
equilibrium of arsenious acid and 
—_— and STRACHAN), A., ii, 
572. 
dissolved, rate of solution of cadmium 
in (VAN NAME and HI), A., ii, 
1042. 


| 


influence of, on sulphur, selenium, and | 


tellurium (BECKMANN and HANSsLI- 
AN), A., ii, 402. 

compounds of tellurium and (JAEGER 
and MENKE; MENKE), A., ii, 41. 

action of, with thiocarbamide (MAr- 
SHALL), P., 14. 

equilibrium in the system: tin and 
(REINDERS and DE LANG), A., ii, 
60 ; (VAN KLoosTeEr), A., ii, 142. 

recovery of, from residues (GILL), A., 
ii, 946. 

occurrence of, in plant cells (Basry), 
A., i, 481 

action of, on autolysis (KASCHIWA- 
BARA), A., i, 218. 

entrance of, into diseased tissues 
(WeEtts and HepENsBuRG), A., i, 
562. 

Iodine bromide, mono- and tri-chlorides, 
conductivity of (BRUNER and Vv, 
GaLeck!), A., ii, 912; (BRUNER 
and BEKIER), A., ii, 913. 

Hydriodic acid, estimation of, in tinc- 
ture of iodine (LEcLERC), A., ii, 
239. 

Polyiodides, formation of (KREMANN 
and Scuovtz), A., ii, 15. 

Iodic acid, kinetics of the reaction of 
sulphurous acid on (THIEL), A., ii, 
395. 

Iodates, action of persulphates on 
(MOLLER and Jaco), A., ii, 974. 
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Iodine :— 
Periodates, estimation of (MULLER 
and WEGELIN), A., ii, 1068. 
estimation of, in presence of per- 
sulphates (MULLER and JAcos), 
A., ii, 974. 
Iodine, detection of (C1usA and TERNI1), 
A., ii, 873. 
estimation of, in cuprous iodide (KOHN 
and Kixrn), A., ii, 76. 
estimation of, in syrup of iodotannin 
(Pozzi1-Escor), A., ii, 524. 
estimation of, in organic substances 
(BLum and Grirzner), A., ii, 
722. 
estimation of, in thyroids of fish 
(CAMERON), A., i, 1270. 
estimation of, in urine (AUTRENRIETH 
and Funk), A., ii, 451. 
estimation of, in mineral waters (Kas- 
CHINSKY), A., li, 974. 
Iodo-compounds, organic, relative ac- 
tivities of, with sodium phenoxide 
(SEGALLER), T., 1154, 1421; P., 159, 
246, 305, 379. 
Iodoform, preparation of (CHATTAWAY 
and Baxter), T., 1987. 
Iodo-nitrogen carbide (PAULY 
WALTZINGER), A., i, 1311. 
Iodonium bases, spontaneous formation 
of (MASCARELLI), A., i, 171. 
Ions, emission of, from heated salts 
(RICHARDSON), A., ii, 903. 
emitted by the spark in a rarefied 
gas, magnetic separation of (RIGHI), 
A., ii, 658. 
produced by Rontgen rays, recombina- 
tion of (PLIMPTON), A., ii, 94. 
in gases, valency of (LANGEVIN: 
SALLEs), A., ii, 657. 
recombination of, in gases (THIRKILL), 
A., ii, 657. 
volume of, in solution (DHAR), A,, ii, 
916. 
distribution of, in the blood serum 
(Rona and GyGrey), A., i, 1405. 
electrolytic, theory of (LORENZ), A., 
ii, 281. 
positive, emission of, by platinum 
and by metallic salts (Horron), 
A., ii, 272. 
mobility of, at low pressures (TopD), 
A., ii, 94. 
Ionic charge, influence of high pressures 
on (CoHEN), A., ii, 181. 
Ionic reactions, influence of acetylacetone 
on (HEwiTT and Many), P., 30. 
Ionic theory, application of, in analyti- 
cal chemistry (HACKL), A., ii, 1067. 
Ionisation and fluorescence (STARK), 
A., ii, 743; (VoL~mMER and PAvti), 
A., ii, 896. 


and 


a 
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Tonisation of electrolytes (Lewis), A., | Iron, maguetic susceptibility of (HonDA 


ii, 29. 

and conductivity of metallic salts in 
aqueous solution (Howarp and 
Jongs), A., ii, 11 ; (SHAEFFER and 
JONEs), A., ii, 282. 

in chemical reactions (TANATAR and 
BurRKSER), A., ii, 273. 

and the law of mass action (Bovus- 
FIELD), T., 307 ; P., 3, 371. 

of gases by collision (KLEEMAN), A., 
ii, 902. 

by collision, connexion between elec- 
tron affinity and (Franck and 
Herrz), A., ii, 1007. 

of gases by Rontgen rays (BARKA and 
Puipor), A., li, 547. 


produced by a-rays (Linp), A., ii, 


654. 

of ~ produced by 8- and +-rays 
(FLORANCE), A., ii, 93. 

in gases from flames (PROUMEN), A., 
ii, 3738. 


Ionisation currents, effect of the mag- | 


netic field on (DUANE), A., ii, 7. 

Ionisation potential of gases, determina- 
tion of (FRANCK and HeErvtz), A., 
ii, 174. 


Ionium, spectrum of (RussELL and | 


Rossi), A., ii, 95. 
excitation of y-rays by the a-rays of 
(CHADWICK and RussE.x), A., ii, 
372. 
Ionone, detection of (HANRIOT7), A., ii, 
803. 


Ipecacuanha alkaloids (Carr aud Py- 
MAN), P., 226. 

Ipé tabaco wood. See Bignonia tecoma. 

Ipuranol, constitution of (PowEr and 
Satway), T., 399; P., 63. 

Iridium, separation of, from palladium 
(WUNDER and Tuirincer), A., ii, 
884. 

Iridium chlorides (W6HLER and 

STREICHER), A., ii, 608, 609. 
Iridotetrachloro-oxalic acid, argentous 
and thallous salts of (DuFFour), 
A., i, 1154. 
Iron, ancient, from Ceylon (ROSENHAIN), 
A., ii, 966. 
atomic weight of (BaxTeR and 
Hoover), A., ii, 55. 
electrolytic, properties of (GUILLET 
and PorTEVIN), A., ii, 326. 
critical ranges of (BurcEss and 
Crows), A., ii, 711. 
are spectrum of (BuRNs), A., ii, 541 ; 
(Goos), A., ii, 648. 
magnetic resolution of the spectrum 
of (Grarrpyk), A., ii, 1. 
photo-electric activity of active and 
passive (ALLEN), A., ii, 172. 


and Taxact), A., ii, 381. 

influence of the magnetic field on the 
passivity of (Byers and LANepon), 
A., ii, 552. 

critical points of (BRoNIEwskK1), A., 
ii, 288. 

changes in, at high temperatures 
(Honpa and Takaat), A., ii, 222. 

allotropy of (BeNEpIcKs), A., ii, 
599, 752. 

corrosion of (GALLO ; LIEBREICH and 
Spitzer), A., ii, 413; (VAUBEL), 
A., ii, 600; (LAMBERT), A., ii, 
967. 

electrolytic prevention of corrosion of 
(CLEMENT and WALKER), A., ii, 
600. 

corrosion of galvanised (HALLA), A., 
ii, 326. 

corrosion of painted (PFLEIDERER ; 
LIEBREICH and SpirzEr), A., ii, 
711. 

influence of various elements on the 
corrosion of (BuRGEss and Aston), 
A., ii, 601. 

passivity of (MacLEop-Browny), A., 
ii, 140. 

porosity of (PERKINS), P., 302. 

gases evolved on heating (AUSTIN), 
A., ii, 602. 

passage of hydrogen through (CHaRPyY 
and BonneErot), A., ii, 222; (BEL- 
LATI and Lussana), A., ii, 678. 

absorption of nitrogen by (ANDREW), 
A., ii, 602. 

reactions between carbon and, and 
their oxides (FALCKE), A., ii, 327. 

equilibrium of ferrous sulphide and 
(LorsE and Becker), A., ii, 58. 

the Peltier effect at the surface of 
contact between mercury and (Oos- 
TERAUIS), A., ii, 13. 

precipitation of, by light and green 
aquatic plants (Mouiscn), A., ii, 
1060. 

assimilation of, by plants (VAUBEL), 
A., i, 946. 

bacillus acting on solutions of (MuMm- 
ForD), T., 645; P., 79. 

metabolism of. See Metabolism. 


Iron alloys, estimation of carbon in 


(SzAsz), A., ii, 621. 
with boron, magnetic permeability of 
(BINET DU JASSONNEIX), A., ii, 
667. 
with carbon (Smits), A., ii, 56; 
(RuFF), A., ii, 223. 
thermo-electric properties of (Du- 
puy and Porteviy), A., ii, 1013. 
calorimetric study of (MEUTHEN), 
A., ii, 385. 


INDEX OF 


Iron alloys with carbon and with 
silicon, magnetic properties of 
(GUMLICH and GoERENs), A., ii, 17. 

with copper, physical properties of 
(Ross), A., ii, 553. 

with copper and manganese (PARRA- 
VANO), A., ii, 55. 

with copper, mangan:se, and nickel 
(PARRAVANO), A., ii, 140. 

with silicon (CHARPY and CorNv), 
A., ii, 512, 602, 852 ; (Vicourovx), 
A., ii, 512. 

with zine (Raypr and TAMMANN), 
A., ii, 1060. 

Iron compounds, magnetic susceptibili- 
ties of (HAGEN), A., ii, 751. 

catalysis by, in sunlight (HATFIELD), 
A., ii, 855. 

Iron salts, absorption of light by (ANDER- 

son), A., ii, 454. 

influence of temperature on the mag- 
netic susceptibility of (OxLEy), A., 
ii, 288. 

colour intensity of solutions of (Pick- 
ERING), P., 192. 

combination of carbon monoxide and 
(Mancnor and WoRINGER), A., i, 
1311. 


reaction of, with ferrocyanides (Vor- | 


LANDER), A., ii, 257. 
action of 
(Mummery), A:, ii, 967. 

action of, in liver autolysis (POLLINI), 
A., i, 218. 

Iron oxides and sulphides, heats of for- 
mation of (MIXTER), A., ii, 756. * 
silicate, heat of formation of (WoLoc- 

DINE), A., ii, 756. 

sulphates, solubility of, in sulphuric 
acid (WirtH), A., ii, 221. 

sulphide in the miocene clays of 
Russia (Doss), A., ii, 64. 

solubility of, in sulphurous acid 
(HENDERSON and WEISER), A., 
ii, 327. 

Ferric salts, magneto-chemistry of 
(CaBRERA and Mo.ss), A., ii, 
553. 

magnetic susceptibility of (WEBER), 
A., ii, 18. 

reduction of, and titration with per- 
manganate (LECLERE), A., ii, 730. 

the reaction between thiocyanates 
and (PHitip and Bram.ey), T., 
795; P., 123, 

reaction between thiosulphates and 
(Hewitt and Many), T., 324; 
P., 30. 

Ferric chloride, viscosity and con- 
ductivity of solutions of (MoLEs, 
Marquina, and Santos), A., ii, 
390. 


CIV. li. 


hydrogen peroxide with 
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Iron :— 

Ferric chloride, action of hydrogen 
peroxide and, on starch (DuRI- 
EuUX), A., i, 445. 

reaction between sodium silicate 
and. (LIESEGANG), A., ii, 861. 
double salt of thallous chloride 
and (ScarPA), A., ii, 217. 
double salts of aromatic bases and 
(McKenzig), A., i, 1321. 
hydroxide, colloidal, adsorption of 
(CaRLI), A., ii, 1029. 
adsorption of arsenious oxide by 
(LOCKEMANN and Luctvs), A., 
ii, 698. 
analysis of a gel of (WEISER), 
A., ii, 680. 
nitrate, hydrated, crystallography 
of (SuRcUNOV), A., ii, 598. 
action of acetic anhydride on 
(WEINLAND and REIHLEN), A., 
i, 1150. 
oxide, magnetic properties of (ALLAN 
and Brown), A., ii, 473. 
silicoflucride, instability and trans- 
formation of (REcourA), A., ii, 
603. 
sulphate, dissociation of (WOHLER 
and GRUNZWEIG), A., li, 562. 


electrolytic reduction of, for 
analysis (HOSTETTER), A., ii, 
1078. 


sulphates, constitution of (SCHARI- 
ZER), A., ii, 715. 
Ferrous salts, rate of oxidation of 
(ENNOs), A., ii, 491. 
estimation of, by electrometric titra- 
tion (Forbes and BARTLETT), A., 
ii, 984. 

Ferrous chloride, equilibrium in the 
system: cuprous chloride and 
water (KREMANN and Noss), 
A., ii, 53. 

double salts of aromatic bases and 
(McKenzik), A., i, 1321. 
sulphate, monohydrate of, and its 
use in volumetric analysis 
(FLORENTIN), A., ii, 425. 
equilibrium of aluminium sulphate 
and (WirtTH), A., ii, 220. 


ammonium sulphate, crystallo- 
graphy of (Turron), A., ii, 
603. 


sulphide, equilibrium of iron and 
(LozsE and Becker), A., ii, 56. 
Iron organic compounds :— 
complex compounds of cyanogen and 
(ScHWARZKOPF), A., i, 26. 
salts, compounds of phenols with 
(WEINLAND and BINDER), A., i, 
458; (WEINLAND and Herz), A., 
i, 1189. 
92 
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Iron organic compounds :— 
carbonyl, formation of, an« its absorp- 
tion by iron (STOFFEL), A., ii, 
712. 
Ferric salts of organic acids (PIcKER- 
ING), T., 1858; P., 191. 
ferroferricyanides, — green 
(WituiAMs), P., 
Ferriacetates, basic, A pyri- 
dine (WEINLAND and Beck), A., i, 


644, 
Ferriformates (WEINLAND and 
REIHLEN), A., i, 1300. 


Iron objects, ancient, metallography of 

(HANEMANN), A., ii, 599. 

Iron ores (BALAs), A., ii, 1063. 

rich in silicon, new process for extrac- 
tion of (TAruGr), A., ii, 510. 

Pig iron, sampling and analysis of 
(CHEMISTs’ COMMITTEE OF THE U.S. 
STEEL CORPORATION), A., ii, 438. 

Steel, magnetic susceptibility 

(Honpa and Taxaci), A., 
381. 
magnetic properties of various speci- 

mens of (Gray and Ross), A., ii, 
18. 

thermo-electricity of (BRONIEWSK]), 

A., ii, 668 

crystallisation of (GIOLITTI 

Boyer), A., ii, 777. 

changes in, at high temperatures 

(Honpa and Takacl), A., ii, 222. 

fibrous structure of (OBERHOFFER), 

A., ii, 511. 

toughness of, at various tempera- 
tures (GOFRENS and Harret), 

A., ii, 511. 

tempering of quenched (Scuorrky), 
A., ii, 778. 
gases evolved on heating (AusTIN), 


of 
ii, 


and 


A., ii, 602. 
influence of oar on corrosion in 
(Buck), A., ii, 601. 


low-carbon, influence of manganese 
on the properties of (SrADELER), 
A., ti, 512. 
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t detection of segregation in ingots of | 


(HADFIELD), A., ii, 602. 
i estimation of carbon in (Bris), A., 
ii, 152; (v. JoHN), A., ii, 431; 
(HILPER?T), A., ii, 432. 
estimation of chromium in, colori- 


metrically (GARRA1T), A., ii, 532. 
estimation of chromium and vanad- 
ium in (DEMOREST), A., ii, 439. 
estimation of chromium, molyb- 
denum, nickel, silicon, tungsten, 
and vanadium in (ZINBERG), A., 
ii, 796. 

estimation of cobalt and uranium 
in (Ként@), A., ii, 985. 


a= 
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Iron ores :— 


Steel,estimation of manganese in (Huy- 
BRECHTS and JOASSART), A. ,ii, 532. 
estimation of oxygen in (McMIL- 
LEN), A., ii, 333; (WALKER and 
Patrick), A., ii, 427; (JoHN- 


son), A., ii, 524; (PIcKARD), A., 
ii, 788. 

estimation of es acne hg in (ART- 
MANN and PREISINGER), A., ii, 
430; (BHATTACHARYYA), A., ii, 
874; a CAIN and 
TucKEr), A +, li, 875. 


estimation of phosphorus i in, in pre- 
sence of vanadium (CAIN and 
TuTT ez), A., ii, 620. 
estimation of sulphur in (FISCHER ; 
FRANKLIN), A., ii, 976. 
apparatus for estimation of sulphur 
in (PREUss), A., ii, 240. 
estimation of titanium in, colori- 
metrically (McCaBe), A., ii, 986. 
estimation of vanadium in, colori- 
metrically (McCaBE), A., ii, 987. 
See also Manganese steel, Nickel 
steel, and Vanadium steel. 
Iron (in general) detection, estimation, 
and separation :— 
estimation of, iodometrically (BECK), 
A, 14,.1077. 
and chromium and vanadium, estima- 
tion of, volumetrically (ATACK), A 
ii, 345. 
diphenylearbazide as indicator in the 
titration of (BARNEBEY and WIL- 
son), A., ii, 248. 
estimation of, in presence of organic 
substances (SALKOWSK]), A., ii, 248. 
estimation of carbon in (Brks), A., ii, 
152; (SzAsz), A., ii, 621. 
estimation of manganese in (Huy- 
BRECHTS and JoASsART), A., ii, 532. 
—e of phosphorus in (MUL- 
LER), A., ii, _" (ARTMANN and 
PREISINGER), A., ii, 430. 
estimation of oxygen in (McMILLEN), 
A., ii, 333; (WALKER and Part- 


RICK), A., ii, 427; (PICKARD), A., 
ii, 788. 

estimation of sulphur in (FIscHEr ; 
FRANKLIN), A., ii, 976. 

apparatus for estimation of sulphur in 
(Preuss), A., ii, 240. 

estimation of = in, colorimetri- 
cally (McCasr), A , li, 986. 

estimation of, in ceramic materials 


(RIECKE and BetzeEt), A., ii, 438. 
estimation of, colorimetrially, 1 in lead 
(SCHAEFFER), A » li, 439. 
estimation of, in sugar produets (East- 
1CK, OGILVIE, and LINDFIELD), A., 
ii, 156. 


om 


—— “—. 
. ‘ 
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Iron (in general) detection, estimation, 
and separation :— 
estimation of, in water (K6n1e), A., ii, 
77; (TASSILLY), A.,ii, 155 ; (Mayer), 
A., ii, 626. 
quantitative separation of chromium 
and (BouRION and DgsHAYEs), A., 
ii, 626. 
separation of manganese and (CAmMP- 
BELL), A., ii, 249. 
Isatin, 4-chloro-, and 4-chloro-5-bromo-, 
and the chloride of the latter (KALLE 
& Co.), A., i, 401. 
chloro-5-bromo-, and  7-chloro-5- 
bromo- (FARBENFABRIKEN VORM. | 
F. Bayer & Co.), A., i, 513. 
dichloro- (FARBENFABRIKEN VORM. | 
| 
F. Bayer & Co.), A., i, 513. 
5:7-dichloro-, preparation of (FARBEN- | 
FABRIKEN VORM. F. BAYER & Co.), | 
| 
| 
| 
| 


A., i, 513. 
condensation product of 6-chloro- 
indoxyl with (FARBENFABRIKEN 
vorm. F. BayEr & Co.), A., i, 763. 
Isatoic anhydride, o-nitro-, and its de- 
rivatives (CURTIUS and SEMPER), A 
i, 473. 
Isoelectric point, theory of the (Mr- 
CHAELIS), A., ii, 31 

Isomerism, dynamic (Lowry and 
GuovEr), T., 913; (Lowry and | 
CourTMAN), T., 1214; P., 168; | 
(BriTIsH ASSOCIATION REPORT), 
A., i, 734. 

and pharmacology (DRrEsEr), A., 1,563. 
Isomorphism in organo-metallic com- | 
pounds (Pascat), A., ii, 107, 845. 
Isomorphous mixtures, velocity of | 
crystallisation of (HASSELBLATT), A., 
ii, 484. 
Iso-poly-acids (RosENHEIM and JAE- 
NICKE), A., ii, 59. 

Isoprene, preparation of (BADISCHE 
ANILIN- & Sopa-Fasrik), A., i, 1; 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 1037. 

preparation of, and its dimerides and 
polymerides (LEBEDEV), A., i, 1287. 

transformation of --methyl-A8-buta- 
diene into (KurscHERov), A., i, 
1294. 

pyrogenetic decomposition of (STauD- 
INGER, ENDLE, and HEROLD), A., i, 
949, 

cyclolsoprenemyrcene and its wt 
— (SEMMLER and Jonas), A., i, 
42 


J. 


Jadeite and diopside, attempts to 
form mixed crystals of (ScHuUMOFF- 
DELEANO), A., ii, 517. 


Jambulol, identity of, with ellagic acid 
(Power and CaLuAn), A., i, 1057. 

Jaundice, hematogenous (WHIPPLE), 
A., 1, 317. 

Jellies (v. WEIMARN), A., ii, 32; 
(ZsIGMONDY and BAcHMANN), A., ii, 
194, 

Juglans nigra. See Walnut, black. 


K. 


Kempferin and its derivatives (TurTIN), 
T., 2012; P., 278. 


| Kempferol, tetra-acetyl and -benzoy] 


derivatives (Turin), T., 2010. 


| Kairoline (1-methyltetrahydroquinoline), 


salis and derivatives of (THoRPE and 
Woop), T., 1611. 

Kairoline, 7-amino-, acetyl derivative (v. 
Braun, GRABOWSKI, and Rawicz), 
A., i, 1382. 

Kaolinite (kaolin), constitution of 
(MELLOR and Hoxtpcrort), A., ii, 232. 

Kaolins, rhyolite, of Hungary (PErrix), 
A,, ii, 1064. 

Keno-toxins (WEICHARDT and 
ScHWENK), A., i, 423. 

Kerasinic acid (THIERFELDER), A., i, 
748. 

Keratin from white human hair and from 
scales of Manis japonica(BUCHTALA), 
Asi, 778 

from snake skins (BucHTALA), A., i, 
779. 

a preparation of (RENALL), A 

1, 1254. 

hydrolysis of, and isolation of a nitro- 
genous constituent (BAUMANN), A., 
i, 1041. 

nature of the fatty acid from hydro- 
lysis of (PARNAS), A., i, 1253. 

Kermes colouring matter (Dimroru and 
ScHEvuRER), A., i, 980. 

Keten, decomposition of, at high tem- 
peratures (STAUDINGER and ENDLE), 
A., i, 592. 

Ketens (STAUDINGER, ANTHEs, and 

ScHNEIDER), A., i, 1339. 
synthesis of (Orr), A., i, 1302. 

Ketimines (Mourru and MiIcGNoNAC), 
A. i. 873. 

sa yee ee preparation 
f (Mumm), A., 

Keto- acids, 1 thant ly gr of (EGERER 

and Meyer), A., i, 269. 

Keto-alcohols, action of phosphorus 
haloids on (FAvorskI), A., i, 12. 

a-Keto-A-anilino-a-phenylethane and its 
homologues, condensation of, with 
carbonyl chloride, phenylcarbimide, 
and phenylthiocarbimide (McComBiE 
and ScarBorovucGH), T., 56. 
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a-Ketobutyric acid, fermentation 


(NEvuBERG and Kers), A., i, 231. 


Ketocholestanolearboxylic acid (WIN- | 


DAUS and Urpria), A., i, 969. 
2-Ketodihydro-88-naphthindole-3-carb- 
oxylic acid, 3-hydroxy-, esters 
(Guyor and MARTINE?), A., i, 756. 
7-Keto-4-dimethylaminopheny1-2-m-p- 
dihydroxyphenyl-1:4-benzopyran, 3:5- 
dihydroxy- (WATSON and SE), P. 349. 
3-Keto-5:5’-dimethyl-2:3’-dipyrroline- 
4:4’-dicarboxylic acid, ethyl ester 
(BENARY and SILBERMANN), A., i, 
652. 
a-Keto-88-dimethylpimelic acid and its 
derivatives (TARBOURIECH), A., i, 182. 
Ketoethanetetracarboxylic acid. See 
Oxalomethanetricarboxylic acid. 
3-Keto-1-ethyldihydro-88-naphthindole- 
8-carboxylic acid, 2-hydroxy-, ethyl 
ester (GuyoT and Marriner), A.,i,756. 
Ketohydrindylmethyleneketobremo- 
hydrindene dibromide (RUHEMANN 
and Levy), T., 555; P., 74. 
4-Keto-5-hydroxymethyltetrahydro- 
oxazole, 2-imino- (TRAUBE 
ASCHER), A., i, 902. 
2-Keto-3-0-methoxybenzylidene-2:3- 
dihydro-1-thionaphthen(MarscHALk), 
A., i, 1089. 
B-Keto-a-4-methoxyphenyl-8-3:4- 


and 


dimethoxyphenylethane and its oxime | 


(CaIN, SIMONSEN, and Smirn), T., 


1037 ; P., 172. 
B-Keto-8-4-methoxypheny]-a-3:4- 
dimethoxyphenylethane and its oxime 
(Carn, SIMONSEN, and SmiruH), T., 
1039 ; P., 172. 
4-Keto-2-methylpyrroline-3-carboxylic 
acid, 5-nitroimino-, and 5-oximino-, 
ethyl esters (BENARY and SILBER- 
MANN), A., i, 652. 
4-Keto-5-methyltetrahydro-oxazole, 
2-imino-, and its hydrochloride 
(TRAUBE and AscHeR), A., i, 901. 
Ketone, ©,,H;,0., from reduction of 
distyryl ketone (BorscHE and WOLLE- 
MANN), A., i, 172. 
Ketones, formation of, from organic 
acids (SABATIER and MAILHEB), A., 
i, 700. 
catalytic preparation of (SENDERENS), 
A., i, 342; (MAILng), A., i, 828, 954. 


transformation of isonitro-compounds | 


into (NAMETKIN and PozpNJa- 
KoVA), A., i, 1296. 

absorption spectra of (GELBKE), A., ii, 
87 


relation between the absorption spectra 
and constitution of (G. G. and 
J. A. R. HeNnpERSON and Heir- 


BRON), P., 354. 
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of | Ketones, absorption of ultra-violet light 


by (BreELEcKI and Henri), A., ii, 
455. 

alkylation of (KéTz and: BLENDER- 
MANN), A., i, 1069. 

bromination of (BopRoux 
Tapoury), A., i, 872. 

mechanism of a-bromination of (LAp- 
WORTH), P., 289. 

action of metallic cyanides on (FRAN- 
ZEN and Ryskr), A., i, 1042. 

action of hydroxylamine on (Crusa 
and BERNARDIs), A., i, 859. 

reaction of nitroprussides 
(CamBi), A., i, 606. 

condensation of, with phenols (SEN- 
Gupta), P., 29. 

and bromo-ketones, action of phos- 
phorus haloids on (FAvorsk]), A., 
3, 22. 

action of alcoholic potash on (Mon- 
TAGNE and MoLL VAN CHARANTE), 
A., i, 55. 

action of silicon tetrachloride 
(CurrIg), A., i, 1043. 

thio-derivatives of (Fromm), A., i, 

4 


and 


with 


on 


reduction of, to hydrocarbons by 
means of zinc amalgam (CLEMMEN- 
SEN), A., i, 733. 
alicyclic halogenated (K6Tz, BLENDER- 
MANN, KARPpPATI, and RosEN- 
BuscH), A., i, 1200. 
aliphatic, absorption spectra of (Daw- 
son), T., 1308; P., 130. 
alkylation of (HALLER and BaAvEr), 
A., i, 829. 
action of, on indoles (ScHoLTz), A., 
i, 520. 
aromatic, reduction of (BOESEKEN and 
CoHEN), A., i, 1062. 
cyclic, studies on (RUHEMANN and 
Levy), T., 551; P., 74. 
preparation of (FARBENFABRIKEN 
vorM, F. BAYER & Co.), A., i, 482. 
condensation of acetone and (WAL- 
LACH and v, RECHENBERG), A.., i, 


54, 182. 
condensation of, with ethyl oxalate 
(Kétz, BLENDERMANN, and 


Meyer), A., i, 179; (K6rz and 
MEYER), A., i, 1066. 
halogenated, migration of chlorine in 
(BLAIsE), A., i, 444. ; 
unsaturated, absorption spectra of 
(Purvis and McCLELanp), T., 433; 
P., 26. 
unsaturated cyclic (K6Tz, BLENDER- 
MANN, MAHNERT, and _ ROSEN- 
BUSCH), A., i, 1202. 
Ketoneanils, preparation of (REDDE- 
LIEN), A., i, 1203. 


disahaal 
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Ketonic acids, absorption of ultra-violet 
light by (BrELEcKI and Henri), A., 
ii, 455. 

B-Ketonic acids, degradation of, in the 
animal organism (HERMANNs), A on. 
795. 

a-Ketonic aldehydes, formation of, from 

a-amino-acids (DAKIN and Dup- 

LEY), P., 192; A., i, 925. 
interconversion of a-hydroxy- acids 

and (Dakin and Duptey), P., 156; 


A., i, 925. 
a-Ketonie esters, lactonisation of 
(GAuULT), A., i, 953. 


B-Ketonic esters, ketonic decomposition 
of (MEERWEIN), A., i, 858. 

2-Ketophenanth-hydrindene and its 
oxime ee K6oures, and Mar- 
SCHALL), A., i, 868. 

6-Keto-3-phenyl- 2:4- -dibenzy]-1:2:4:5- 
tetrazine, 3-hydroxy-, synthesis of 
(Datta and Gupra), A., i, 1109. 

$-Keto-2-phenylyevinaphthindene, 
l-hydroxy-, and _ its derivatives 
(CEsARIS), A., i, 60. 

4-Keto-5-phenyltetrahydro-oxazole, 
2-imino- (TRAUBE and ASCHER), A., 
i, 902. 


Ketopinic acid, y-bromophenylhydrazone | 


of (Lipp), A., i, 1078. 
Keto-reductase, distribution of, in 
animal tissues (v. LAGERMARK), A 

i, 1271. 

4-Ketotetrahydro-oxazole, 2-imino-, and 
its salts (TRAUBE and ASCHER), A., i, 
901. 

a-Keto-8y-tetramethylglutaric acid 
and its silver salt (FRANCIS and WILL- 
son), T., 2243. 

a-Keto-8-m-toluidino-a-phenylethane 
(McComsBiEz and Scarsoroven), T., 
59. 

a-Keto-y-valerolactone-y-carboxylic 


acid, ethyl ester, ethyl ether of the | 


enol form of, and its derivatives 
(GAULT), A., i, 958. 
Ketoximes, action of heat on (K6rz and 
WuwnsrorF), A., i, 1361. 
Ketyls, metallic (ScHLENK and THAL), 
A., i, 1205. 
Kidneys, physiology and pathology of 
the functions of the (BAETZNER), 
A., i, 982. 
metliods for observing the functions 
of the (AUTENRIETH and Funk), 
A., ii, 451. 
physiology of secretion by the (Conn- 
HEIM), A., i, 679. 
secretion of urine by the (L&PINE and 
Boutvp), A., i, 558. 
energy metabolism and heat produc- 
tion of the (TANGL), A., i, 1017. 
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Kidneys, effect of partial ligature of the 
(PILCHER), A., i, 679. 
work of, in disease (CsERNA and Kz- 
LEMEN), A., i, 1018. 
resorption of chlorides by the (LEPINE 
and Boutup), A., i, 1269. 
permeability of, to sugar, after injec- 
tion of adrenaline (v. KonscuEce), 
m., 3, Fon 
Kinetics of chemical reactions (ORLOV), 
A., ii, 127, 128, 681, 682, 683, 988. 
chemical, réle of the solvent in (v. 
HALBAN), A., ii, 937. 
photochemical, of hydrogen and chlor- 
ine combination (BODENSTEIN and 
Dux), A., ii, 1039. 
Kipp’s apparatus, tube for emptying 
(FRIEDMANN), A., ii, 836. 
Kojic acid and its derivatives (YABuTA), 
A., i, 180. 
Koji-diastase, properties of (Kira), A., 
i, 410 
Kragerite from Norway (Watson), A 
ii, 146. 
Krypton, spectrum of (BuIsson and 
Fasry), A., ii, 361. 
Kuko. See Lyciwm chinense. 
Kynurenic acid (4-hydroxyquinoline- 
3-carboxylic acid) (HomER), A., i, 646. 
Kyrine, constitution of (LEVENE and 
BircHARD), A., i, 109. 


L. 
Laboratory apparatus (BERLIN), A., ii, 
38. 


Labradorite from Ireland (HuTcHINSON 
and Sairu), A., ii, 66. 

Laccaic acid and its derivatives (Dim- 
ROTH and GOLDSCHMIDT), A., i, 982. 
Laccain, a- and 8-bromo-, and deriva- 

tives (DIMRoTrH and GOLDSCHMIDT), 
A., i, 982. 
Lactarius ee chemistry of (ZELL- 
NER), A., i, 573. 
Lactase of mammary glands (BRADLEY), 
As, 1, 238. 
Lactation, metabolism during (DIENEs), 
A., i, 1268. 
Lactic acid, formation of, by acetic acid 
bacteria (OSTERWALDER), A., i, 683. 
formation of, in the autolysis of organs 
(SospoLEv), A., i, 219. 
formation of, in blood (LoEB ; GRIEs- 
BACH), A., i, 667 ; (GRIESBACH and 
OPPENHEIMER), A., i, 1258. 
formation of, from methylglyoxal 
(LEVENE and Meyer), A., i, 982. 
biochemical production of, from 
methylglyoxal, and its formation in 
nature (NEUBERG), A., i, 927, 


PEEP 


, 
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Lactic acid, production of, in amphibian 
muscle (Perers), A., i, 1412. 


production of, by fermentation of | 


sugars (CLAFLIN), A., i, 1024. 


decomposition of, by sunlight (GaNAs- | 


SINI), A., ii, 370 

decomposition of, in ultra-violet light 
(v. EvLER and Ryp), A., ii, 544. 

volatility of (Hart and WILLAMAN), 
A., ii, 736. 

alcoholic fermentation of (MaAzf), A., 
i, 567. 

use of, in pickling cucumbers (Kosso- 
wicz and v. GROLLER), A., i, 568. 

estimation of (BELLET), A., ii, 636. 

estimation of, in urine (ISHIHARA), 
A., ii, 536 ; (DAPPER), A., ii, 637. 

Lactic acid, metallic salts, rotation dis- 
persion of (VoLK), A., ii, 88. 

Lactic acid, methyl /-ester, and rotation 
of derivatives of (PATTERSON and 
ForsytH), T., 2263; P., 284. 

Lactic acid, B88-trichloro-, and its 
nitrile and ester, transformation of, 
into dichloropyruvic acid and its de- 
rivatives (Kérz and Orro), A., i, 1309. 

d-Lactic acid (paralactic acid, sarcolactic 

acid) in diabetic muscle (Woop- 
YATT), A., i, 936. 

estimation of, in body fluids and 
organs (YOSHIKAWA), A., ii, 989. 

Lactohydroxamic acid, sodium salt (LEY 
and MANNCHEN), A., i, 347. 


INDEX OF 


| Levulose 


SUBJECTS. 


(d-fructose, fruit sugar), 
measurement of the intensity of 
ultra-violet light by means of (BEr- 
THELOT and GAUDECHON), A., ii, 
267. 

influence of acids on the rotation of 
(Wortey), A., ii, 652. 

addition of salts and non-electrolytes 
to solutions of (WALKER), A., ii, 
368. 

Lakes (Pretrrer, Fiscuen, KUNTNER, 
Mont!, and Pros), A., i, 879. 

Lamp, tungsten. See Tungsten. 

Lanthanum chloride, comy-ound of, with 
glycine (PFEIFFER and v. MoDELSK1), 
A., i, 710. 

Lanthanum, separation of, from tung- 
sten (WuNDER and ScnariRA), A., li, 
797. 

Lapachol, isolation of, from the wood of 

Avicennia tomentosa (BouRNOT), A., 
i, 1070. 

identity of ‘‘tecomin” with (Oxsr- 
ERLE), A., i, 748. 

Larkspur. See Delphiniwm. 

Lassaigné reaction, the, for detection 
of organic nitrogen (MULLIKEN and 
GABRIEL), A., ii, 789. 

Latex, chlorogenic and saccharic acids in 
(GorTER), A., i, 148. 

~-Laudanine and its salts (DECKER and 
EICHLER), A., i, 289. 


| Laumontite from Ashio, Japan (FuKu- 


Lactones, action of thionyl chloride on | 
_ Laurie acid (dodecoic acid), synthesis of 


(BaRBIER and Locaquin), A., i, 
336. 

from ethyl dicarbethoxydimethyleyelo- 
propanemalonate, structure of (PER- 
KIN and THorRPE), T., 1760; P., 
259. 


B-Lactones, ketonic decomposition of | 


(Orr), A., i, 1302. 

Lactone-dicarboxylic acids, stereoiso- 
meric, derived from a-hydroxyiso- 
eamphoronic acid (AscHaN), A., i, 887. 

Lactonic acids, action of thiony! chloride 
on (BARBIER and Locqurn), A., i, 337. 

Lactose (milk sugar), nutritive value of, 
in Eck’s fistula (Dravupr), A., i, 
926. 

* estimation of, polarimetrically in pres- 
ence of ammonium sulphate (JAHN- 
soN-BLoHM), A., ii, 351. 

estimation of, in milk (SANFELICI), 
A., ii, 447 ; (WELKER and Mars#), 
A., ii, 684; (KRETSCHMER), A., ii, 
635. 

Levulic acid (8-acetylpropionic acid ; 
acetonylacetic acid), ethyl ester, and 
allyl bromide, action of magnesium on 
a mixture of (SCHTSCHERICA), A., i, 
244. 


CHI), A., ii, 67. 


glycerides of (TH1EMk),A., i, 701. 
Laurolenic acid. See Lauronolic acid. 
Lauronolic acid, preparation of (BrEepT 

and AMANN), A., i, 162. 
calcium salt, water of crystallisation of 
(BuRKk), A., i, 1153, 

y-Lauronolic acid. See Camphonenic 
acid. 

Laurylglucosamine, a-amino-, anhydride 
(WEIZMANN and Hopwoop), A., i, 
958. 

Lava from Madagascar (LAcrorx), A., 
ii, 235. 

Lead, are and spark spectra of (KLEIN), 

A., ii, 262. 

molten, surface tension of, in contact 
with lead chloride and potassium 
chloride (LorENz and LIEBMAN), 
A., ii, 560. 

corrosion of, by calcium hydroxide 
(VAUBEL), A., ii, 777. 

solubility of, in water (Sca.A), A., ii, 
409. 

action of different waters on (HEAP), 
A., ii, 862. 

separation of, from water (SCHMIDT), 
A., ii, 709. 


INDEX OF 


Lead alloys, analysis of (GARTEN- 

MEISTER), A., ii, 1075. 

with antimony, magnetisation and 
constitution of (Leroux), A., ii, 
554. 

with antimony, copper, and _ tin, 
analysis of (DEmoREs?), A., ii, 982. 

with mercury, action of allyl sulphides 
on (BANERJEE), A., ii, 961. 

Lead compounds, behaviour of, in the 

organism (Riva), A., i, 566. 

Lead salts, sparingly soluble, decomposi- 
tion of (AUERBACH and Pick), A., 
ii, 1057. 

influence of, on vegetation (STOKLASA), 
A., i, 324. 

influence of, on wheat (VOELCKER), 
A., i, 1430. 

Lead carbonate, basic (white lead), pre- 

paration of (HoF), A., ii, 506. 
potassium carbonate (Datra and 
MUKHEWJEA), P., 187. 
chloride and ammonium chloride, 
equilibrium between (DEMAs- 
SIEUX), A., ii, 409. 
and fluoride and phosphate, com- 
bination of (AMADoRI), A., ii, 216. 
chromate and sulphate, solubility of 
(v. Hevesy and Panera), A., ii, 
961. 
oxide, action of hydrogen peroxide on 
alkaline solutions of (ZorrEerR), A., 
ii, 216. 
dioxide, colloidal, preparation of 
(GuTBIER and SAvER), A., ii, 
505. 
estimation of, in red lead (F1nzI and 
Rapuzzi), A., ii, 624... 
Triplumbic ¢ctroxide (red lead), equili- 
brium of the formation of (MIL- 
BAUER), A., ii, 138. 
properties of (Brown and NEEs), 
A., ii, 410. 
estimation of lead dioxide in 
(Frnzt and Rapvazzi), A., ii, 
624. 
Lead phosphide (Bossurr and Hacks- 
PILL), A., ii, 1055. 
sulphate, equilibrium of potassium 
sulphate with (GRAHMANN), A., 
ii, 584. 
separation of calcium sulphate and 
(ERLENMEYER), A., ii, 1076. 
sulphide, equilibrium of, with anti- 
mony sulphide (PELABoN), A., ii, 
330. 
and strontium dithionates, formation 
of mixed crystals of (AMBRONN), A., 
ii, 321. 
thiosulphate, precipitation of, and its 
behaviour on boiling with water 
(PERKINS and Kyn@), T., 300, 
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Lead tungstate, miscibility of, with 
cerium tungstate (ZAMBONINI), A., ii, 
596. 

Lead organic compounds with thiocarb- 

amides (KRULLA), A., i, 1174. 

azomides, normal and basic (WOHLER 
and Krupxo), A., ii, 703. 

cyanide (Gupta), P., 361. 

Lead, detection of, colorimetrically 

(ScHEWKET), A., ii, 890. 

detection of, in bismuth subnitrate 
and bismuth carbonate (GUERIN), 
A., ii, 1076. 

detection and estimation of, in organic 
materials (EnLENMEYER), A.,ii, 1076. 

detection and colorimetric estimation 
of, in potable water (WINKLER), A., 
ii, 246. 

estimation of (MEERBURG), A., ii, 879. 

estimation of small quantities of 
(ELsDEN and SraNsFIELD), T., 
1039 ; P., 173. 

cathodic estimation of (GARTEN- 
MEISTER), A., li, 1075. 

estimation of, in paints (Uz), A., ii, 
76; (SACHER), A., ii, 435. 

estimation of, in tin (VANNIER), A., 
ii, 153. 

estimation of iron, colorimetrically, in 
(SCHAEFFER), A., ii, 439. 

attempts to separate radium-D and 
(PANETH and v. HeEvEsy), A., ii, 
1008. 

Lead accumulator. See Accumulator. 

Lead dross, assay of, by electrolysis 
(BerTIAvx), A., ii, 731. 

Lead ores, roasting of (ScHENCK), A., 
ii, 1057. 

Lead tree, formation of a, in a silicic 
acid gel (Stmon), A., ii, 505. 

Leaves, occurrence of arsenic and man- 

ganese in (JADIN and AsTRuc), A., 
i, 948. 

carbohydrates in, during development 
(MicHEL-Duranp), A., i, 948. 

effect of chloroform on the respiratory 
exchanges of (THopay), A., i, 1425. 

migration and _ displacement of 
mineral constituents in (ANDRE), 
A., i, 431. 

displacement by water of nitrogenous 
and mineral substances in (ANDRE), 
A., i, 233. E 

methyl alcohol in (NicLovux), A., 1, 
1425. 

green, influence of previous conditions 
on the respiratory quotient of 
(MAQUENNE and Drmovssy), A., i, 
232. 

Lecanoric acid, methyl ester, trimethyl 
ether of (E. and H. O. L. Fiscu&R), 
A., i, 478. 
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beta synthesis of (Grun), A., i, 


bs. aM of, in the hen (McCoLLum, 
HALPIN, "and DreEscHER), A., i, 
132. 

extraction of, and like substances from 
seeds (TRIER), A., i, 1140. 

extraction and hydrolysis of, from 
bean and oat seeds (TRIER), A., i, 
1028. 

influence of, on the action of drugs 
(Lavrov), A., ii, 1135. 

influence of, on the metabolism of 
nitrogen and phosphorus (Parra), 
A., i, 125. 

oxidation of, in presence of iron salts 
(WARBURG and Mryeruor), A., i, 
698 ; (THUNBERG ; WARBURG), A., 
i, 1041. 

action of, with radium emanation and 
thorium-X (NEuBerc and Karc- 
ZAG), A., i, 793. 

toxic action of, alone and with 
poisons (HANSCHMID7), A., i, 796. 

estimation of, in its preparations 
(Coun), A., ii, 352. 

estimation of, in tissues (CRUICK- 


INDEX OF 


SHANK), A., i, 1128. 
estimation of phosphorus in (FREUND- 
LER), A., ii, 151. 
Lecithins, synthesis of (Grin and 
Kane), A., i, 158. 


variable hemolytic effect of (CruicK- 

SHANK and Mackie), A., i, 1125. 
Lecture experiments to show the specific 

action of catalysts (ABEL), A., ii, 
691. 

preparation of copper acetylide and 
the ——_ of nitroisopropane as 
(Rupe), A., ii, 692. 

for the production and explosion of 
electrolyte gas (FIcHTER), A., ii, 


ane rare gases (GEHLHOF®), A., ii 


illustrating the luminosity of phos- | 


phorus (Twiss), A., ii, 131. 
photochemical(Baupiscu and Firs), 
A., ii, 39. 
demonstrating the volumetric com- 
position of water (STRITAR), A., ii, 
770. 
Leguminose, presence of stachyose in 
the seeds of (TANRET), A., i, 235. 
cycloLepargyldiaminotolan (RUGGLI), A., 
i, 1106. 
Lepidylamine. 
amino-. 
Leucemia, differentiation of, 
oxydase reaction (DuNN), A., 


by the 
i, 560. 


Leuco-bases derived from sdiphenylethy!- 
ene (LEMOULT), A,, i, 1 


See Methylyuinoline, 4- | 
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Leucocytes, action of, on di-alanine 
(LEVENE and M&yEr), A., i, 1275. 
action of, on hexoses (LEVENE and 
MEYER), A., i, 932. 
See also Blood-corpuscles, white. 
Leweocytozoon syphilidis, staining of, 
with colloidal colouring matters 
(McDonacH and WALLIs), A., i, 
1274. 
Leucoellagic acid and its derivatives 
(NIERENSTEIN and Rrxon), A., i, 180. 
Leucoindophenols, compounds of 1- 
chloro-2:4-dinitrobenzene and (Cas- 
SELLA & Co.), A., i, 98. 
Leucylglucosamine anhydride (WEIz- 
MANN and Hopwoop), A., i, 958. 
Light, production of, by chemical action 
(VINCENT and Martey), A., ii, 
369 ; (BANcRoFT), A., ii, 546. 
physiological production of (DuBois), 
Aa, i, 1081. 
relation between absorption, disper- 


sion, and fluorescence of (S6DER- 
BORG), A., ii, 542. 

measurement of the energy of rays of 
(WINTHER), A., ii, 458. 


chemical efficiency of the energy of 
(WeEIcERT), A., ii, 3. 
chemical action of (SumDA), A., i, 28, 
52; (CIAMICIAN and SILBER), A., 
i, 350, 1356; ii, 545. 
influence of, on isomerism (Lowry 
and CourtMAN), T., 1214; P., 168. 
influence of, on surface tension (MARE- 
NINE; HeEsEuvs), A., ii, 390. 
dissociation of gaseous compounds by 
(BERTHELOT and GAvUDECHON), A., 
li, 369. 
absorption of, by inorganic salts (AN- 
DERSON; Brown), A., ii, 454; 
(Houstoun and Gray; Hovsroun 
and CocHRANE), A., ii, 649; (Hovs- 
TOUN), A., ii, 650. 
absorption of, by aqueous salt solu- 
tions (Guy, SCHAEFFER, and JONES), 
A., ii, 362. 
development of colours by (BAUDISCH 
and First), A., ii, 38. 
action of, on pigments (EIBNER and 
GERSTACKER), A., i, 254 
precipitation of iron by (MoLIscu), 
A., ii, 1060 
action of, on the germination of seeds 
(LEHMANN), A., i, 687. 
ultra-violet, magnetic rotation of, in 
gases (Sirks), A., ii, 458. 
measurement of ‘photochemical 
effects produced by (MATTHEWS 
and Dewey), A., ii, 459. 
measurement of the intensity of, by 
a levulose actinometer (BERTHE- 
LoT and GAUDECHON), A,, ij, 267. 
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Light, ultra-violet, absorption of, and 
chemical lability (HENRt1), A., ii, 
690. 

decompositions in (KAILAN), A., 
ii, 1000. 
absorption of, by acetone (BIELECKI 
and HENRI), A., ii, 363. 
absorption of, by aliphatic acids 
and their esters (BIELECKI and 
HEnr!), A., ii, 86, 263, 895. 
action of, on aldehydes (FRANKE 
and Po.uitzEr), A., i, 703. 
effect of, on gaseous compounds 
(BERTHELOT and GAUDECHON), 
A., ii, 458. 
absorption of, by aliphatic nitro- 
gen compounds (BIrELECKI and 
HENRI), A., ii, 650. 
activation of oxygen by (WEIGERT), 
A., ii, 266. 
absorption of, by ozone (FABRY and 
Buisson), A., ii, 362. 
inversion of sucrose by (BERTHELOT 
and GAUDECHON), A., ii, 267. 
decomposition of sugars by (BER- 
THELOr and GavUDECHON), A., 
ii, 4. 
action of, on water, ice, and aqueous 
solutions (OBOLENSKY), A., ii, 3. 
action of, on the rabbit’s ear (Moy- 
cHo), A., i, 424, 678. 
Lignoceric acid from sphingomyeline 
(LEVENE), A., i, 917. 
constitution of (LEVENE and West), 
A., i, 889. 
and a-bromo-, a-hydroxy-, a-iodo-, 
and their derivatives (MEYER, Bron, 
and SoyKA), A., i, 1151. 

Lime. See Calcium oxide. 

Lime, hydraulic, containing magnesia 
(KALLAUNER), A., ii, 1055. 

Lime juice, nitrogenous constituents of 
(Funk), A., i, 327. 

Limestone, minerals from the, of Kaiser- 

stuh], Baden (Daur), A., ii, 611. 
carbouiferous, from the Avon gorge, 
Bristo] (CHAPMAN), A., ii, 65. 

Lime trass, zeolitic properties of, com- 
pared with varieties of soils (Buss- 
MANN), A., i, 812. 

4:6-Limonetritol and __ its 
(LEBEDEV), A., i, 1287. 

Limulus, connective tissues of (BRAD- 
LEY), A., i, 556. 

Linalool, sodium hydrogen  sulphite 
compound of (RoURE-BERTRAND FILs, 
Durvont, and LABAUNE), A., i, 746. 

Lipase (ARMSTRONG and GosNEY), A., i, 

1120. 

castor bean, action of manganous 
sulphatef on (FALK and HAMLIN), 
A., i,£303. 


oxidation 
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Lipase from seeds of Chelidonium (Bour- 
not), A., i, 920. 
from pancreatic 
A., i, 920. 
action of (LomBRoso; FALK), A., i, 
664. 
influence of hydrogen ion concentra- 
tion on the action of (DAVIDsOHN), 
A., i, 545. 
Lipoid arsenic compounds (FIscHER and 
KLEMPERER), A., i, 716. 
Lipoids (FRANKEL, KirscHpauM, and 
LInNERT), A., i, 128. 
of blood, influence of, on phagocytosis 
(StusEr), A., i, 788, 1012. 
of the brain (SMITH and Marr), A., i, 
313; ii, 740. 
of egg-yolk, metabolism of (McCoLLuM 
aud STEENBOCK), A., i, 549. 
properties of, from pig’s liver and egg- 
yolk (WiLson), A., i, 1130. 
resembling lecithin, extracted from 
egg-yolk, heart, liver, and kidney 
(CRUICKSHANK), A., i, 796. 
from the heart muscle of the ox 
(RosENBLOoM), A., i, 676. 
of nervous tissue (SERONA and 
Patozzi), A., i, 1410. 
indispensability of, for life (STEPP), 
A., i, 1408: 
possible action of, as antigens (RITCHIE 
and MILLER), A., i, 308. 
influence of, on coagulation of blood 
(RumPF), A., i, 1259. 
hemolysis by (Krrscue), A., i, 1261. 
action of, on the frog’s heart (CLARK), 
A., i, 1266. 
influence of, on narcosis of muscle 
(CHoQqUARD), A., i, 423. 
effect of, on osmosis in living cells 
(Vernon), A., i, 802. 
influence of, in the action of oxydases 
(VERNON), A., i, 220. 
estimation of, in blood-serum (GRIM- 
BERT and LAupAmT), A., ii, 164. 
phosphorus-containing, estimation 
of, in tissues (MAYER and 
ScHAEFFER), A., i, 1017. 
Liquids, photo-electric properties of (LA 
Rosa and CAVALLARO), A., ii, 
918. 
potential at contact of (CUMMING and 
GitcHRistT), A., ii, 917. 
electrical conductivity of thin layers 
of (UNGERER), A., ii, 747. 
electrical phenomena associated with 
the splashing of (CHRISTIANSEN), 
A, ii, OE, 372 
capillarity and compressibility of 
(BocpDAn), A., ii, 192. 
molecular association of (BATSCHIN- 
ski), A., ii, 188. 


cysts (BouRNoT), 
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Liquids, molecular attraction in, and in 
their films (GARNER), A., ii, 673. 
molecular cohesion of (MATHEWS), 
A., ii, 929. 

molecular complexity of (TURNER), 
A., ii, 115. 

miscibility of (HoLMEs), T., 2147 ; P., 
362. 

partial miscibility of (Baup), A., ii, 
193. 

influence of pressure on the misvi- 
bility of (KonNsTAMM and TimMMER- 
MANS), A., ii, 481. 

lecture experiments showing forma- 
tion of binary eutectic mixtures of 
(Kurnakov and Erremovy), A, ii, 
207. 

heat of dilution and specific heat of 
(RicHarpsS and Rows), A.,_ ii, 
920. 

specific heats of binary mixtures of 
(CAMPETTI), A., ii, 921. 

compressibility and differences of spe- 
cific heats of (PeczaAusk1), A., ii, 
1022. 

internal pressure in (AMAGAT), A., ii, 
85. 


internal pressure and latent heat of 
(Lewis), A., ii, 107. 

latent heat of expansion of (LEwis), 
A., ii, 104. 

fluidity of binary mixtures of (Brnc- 
HAM, WHITE, THOMAS, and Cap- 
WELL), A., ii, 675. 

viscosity of (BATSCHINSK1I), A., 
928. 

viscosity of binary systems of (KURN 
AKOV and SHEMTSCHUSHNI), A., ii, 
190. 

turbulence viscosity of (Miz), A., ii, 
192, 


ii, 26, 


INDEX OF 
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| Liquids, absorption of, by filter paper 


influence of temperature on the turbu- | 
lent flow of (SCHAEFER and FRANK- | 


ENBERG), A., ii, 191. 

surface tension of (KLEEMAN), A., ii, 
26, 301 ; (Harpy), A., ii, 480. 

adiabatic expansion of (Gay), A.. ii, 
382, 668. 

expansion pressure of (GAY), 
388, 1027. 


A., ii, 


adiabatic and isothermal compressi- | 
T., 1675; P., | 


bilities of (TyRER), 
252. 

rate of evaporation of (DE HEEN), A., 
ii, 755. 

surface energy and constitution of 
(BENNETT and MITCHELL), A., ii, 
927. 

specific volume of binary mixtures of 
(vAN KioosTEr), A., ii, 189. 


absorption of water by (WoLFF and 
BicuneEr), A., ii, 568. 


(Krats), A., ii, 931. 

wetting of glass surfaces by (Hor- 
MANN), A -, li, 559. 

evolution of heat on immersion ry dry 
powders in (GAUDECHON), A., ii, 
757. 

distribution of a suspended substance 
throughout two (RemnpERs), A., ii, 
852. 

solubility of solids in (Kusnxrzov), 
A., ii, 391. 

apparatus fur extraction of (Aron), 
A., ii, 497. 


apparatus for extracting, and for 
collecting ‘sediments from them 
(SPAETH), A., ii, 578. 


polymerisation of (GARVER), A., ii 
24, 25. 
biological, electrometric measurement 
of acidity in (HASSELBALCH), A 
ii, 379. 
surface tension of (ERDMANN), A., 
ii, 390. 
binary mixed, properties of (DEn1- 
son), A., ii, 30. 
immiscible, electrocapillary phenom- 
ena at the surface of (KANDIDOV), 
A., ii, 664. 
mixed, magnetic birefraction of 
(Corron and Movuron), A., ii, 
538. 
molecular condition of (ATKINS and 
WALLACE), T., 1461; P., 194. 
chemical equilibrium in (HOENEN), 
A., ii, 394. 
surface tension of (Wortky), P., 
359, 360. 
showing Christiansen’s phenomenon 
(Boprovux), A., ii, 358. 
fractional oe of, with steam 
(GurwitscH), A., ii, 295. 
optically active, rotatory ‘dispersion of 
(Lowry, PICKAR pn, and KENyon), 
P., 348. 
organic, magnetic rotation and disper- 
sion of (Lowry), P., 221. 
vapour density of (Scnuuze), A., ii, 
926. 
volatile, viscosity of (RANKINE), A., 
ii, 760 ; (KUENEN and VissER), A., 
ii, 833. 


Liquorice-juice and -sweetmeats, estim- 


ation of glycyrrhizic acid in (DuRIER), 
A., ii, 638. 


Lithium, spectrum of, and its relation to 


the atomic weight (ZEEMAN), A 
812. 


-» li, 


Lithium salts, influence of, on wheat 


(VoELCKER), A., i, 1430. 
influence of, on yeast (BokoRNY), A., 
i, 428. 
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Lithium bromide, molecular conductivity 
and viscosity of, in mixtures of 
methy] alcohol or acetone with benz- 
ene and nitrobenzene (FISCHLER), 
A., ii, 178. 

chlorate, crystallography of (BrUHL), 
A., ii, 50. 
perchlorate, fused, stability and an- 
hydrous condition of (RICHARDS and 
Cox), A., ii, 588. 
chloride, equilibrium of, with alkaline 
earth chlorides (SANDONNINI), 
A., ii, 588. 
solubility of, in water and alcohol 
(PINA DE Rusrss), A., ii, 843. 
compounds of, with glycine and 
alanine (PFEIFFER and v. MoDEL- 
skI), A., i, 710. 
hydroxide, electrolysis of solutions of 
(CEcHSNER DE CoNnINcK and Bovu- 
TARIC), A., ii, 665. 
tetramolybdate (WEmPr), A., ii, 59. 
nitrite, preparation and properties of 
(BALL and ABRAM), T., 2130; P., 
197. 
metasilicate, equilibrium of, with 
aluminium metasilicate (BALLO and 
DITTLER), A., ii, 51. 
sulphate, equilibrium of, with alkali 
sulphates (SPIELREIN), A., ii, 701. 
compound of, with cobaltous sulphate 
(CALCAGNI and Marotta), A., ii, 
1060. 
Lithium copper ferrocyanide (BHADURI 
and SARKAR), A., i, 838. 
Lithium, estimation of (MinForp), A., 
ii, 434. 
estimation of, spectroscopically (SKIN- 
NER and Couttns), A., ii, 726. 
estimation of, in mineral waters 
(WINKLER), A., ii, 877. 
Lithium electrode. See Electrode. 
Litmus paper as an indicator (WALPOLE), 
A., ii, 720. 

Liver, behaviour of acetic acid in the 

perfused (Logs), A., i, 130. 

formation of acetoacetic acid in (EMB- 
DEN and Logs), A., i, 1411. 

metabolism of fatty acids in the 
(Mottram), A., i, 124. 

formation of carbon dioxide in the 
(FREISE), A., i, 1267. 

catalase of the (MICHAELIS and PEcH- 
STEIN), A., i, 1008. 

formation of fat in the (LEo and 
BacHEM), A., i, 314. 

formation of fat in the, during phos- 
phorus poisoning (Lro; LEo and 
TRUSCHENNIKOV; LEoOand BACHEM), 
A., i, 314. 

function of, in metabolism of fats 
(RAvER), A., i, 546. 
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Liver, formation of glycogen from glycer- 
aldehyde in the (PARNAs), A., i, 554. 
disappearance of glycogen in the 
(Lesser), A., i, 931. 
effect of changes in the circulation of 
the, on nitrogen metabolism (Mat- 
THEWS and MILLER), A., i, 932. 
distribution of nitrogen in autolysis of 
(Bostock), A., i, 181. 
artificially perfused, formation of sugar 
in (EMBDEN, ScHMITz, and WITTEN- 
BERG), A., i, 1411. 
trimyristin and _ cephalin 
(FRANK), A., i, 674. 
mineralisation of the, in carcinoma 
(Rosin), A., i, 317. 
autolysis of, action of iron salts on 
(PoLLInI), A., i, 218. 
effect of extirpation of the pancreas on 
the activity of the (LEssEr), A., i, 
1268. 
vascularity of the (Burron-Opirz), 
A., ii, 188. 
frog’s, formation of sugar in the 
(BANG), A., i, 552, 553, 1267. 
influence of anoxybiosis on the 
disappearance of glycogen in the 
(LEssEr), A., i, 1129. 
human, occurrence of metals in the 
(vAN ITALLIE and VAN Eck), A., 
i, O17. 
rabbit’s, effect of ingestion of water on 
fatty infiltration of (SMIRNOV), A., i, 
1267. 
of tumour-bearing rats, glycogen in 
the (CRAMER and LocHHKAD), A., 
i, 792. 
estimation of the activity of the (Hry- 
NINX), A., ii, 641. 
estimation of glycogen in the (BIERRY 
and GATIN-GRUZEWSKA), A., ii, 160. 
Liver glycosuria. See Diabetes. 
Lixiviation, economic (VAN GINNEKEN), 
A., ii, 1030. 
Loams from Japan (SEKI), A., i, 436. 
Lophine. Sce Triphenylglyoxaline. 
Lotus corniculatus, eyanophoric variation 
in (H. E. and E. F. Armstrone and 
Horton), A., i, 575. 
Lucerne (a/falfa), enzymes in the seeds 
of (JAcosson), A., i, 151. 
and corn grain, comparative efficiency 
of the nitrogen from (HART, Hum- 
PHREY, and Morrison), A., i, 151. 
Luciferase (DuBors), A., i, 1021. 
Luciferesceine (Dunots), A., i, 1021. 
Luciferin (Dunots), A., i, 1021. 
Ludlamite from Japan (FuKucnHt), A., ii, 
65. 
Luminescence (FARNAU), A., ii, 1001. 
and oxidation (BLANCHETIERE), A., ii, 
743. 


in the 
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Luminescence in cathode tubes, effect of 
temperature on (FARNAU), A., ii, 
746. 

chemical, produced in physiological 
substances (McDermott), A., ii, 545. 
Lungs, gaseous metabolism of the (EVANs 
ard STARLING), A., i, 1123. 
work done by the (Hitt), A., i, 921. 
action of drugs on the (JAcKsoN), A., 
i, 319. 

d-Lupanine and its salts and derivatives, 
and hydroxy-, aurichloride (BroKEt), 
A., i, 86. 

Lupine, influence of cancer extracts on 
the growth of seedlings of (RosEn- 
BLOOM), A., i, 687. 

— constitution of (SERONO), A., ii, 

48. 

Lychnis githago, estimation of the con- 
stituents of (Korsakov), A., i, 149. 
Lycium chinense (kuko), constituents 
of the berries of (Furuya), A., i, 

1033. 

Lycoctonine and its salts (ScHULZE and 
BIERLING), A., i, 287. 

Lycoctoninic acid (ScHULZE and Brer- 
LING), A., i, 287. 

a- and 8-Lycoperdin (KorTaKE and SERA), 
A., i, 1212. 

Lycoperdon bovista, constituents of 
(BLANKsSMA), A., i, 328. 

Lycorine and its salts, and its identity 
with narcissine (ASAHINA and Sue1!), 
A., i, 1093. 

Lysine (ae-diaminohexoic acid), pro- 
duction of, by hydrolysis of gliadin 
and zein (OspoRNE and LEAVENS 
worth), A., i, 916. 


Maclura aurantiaca, comparison of the 
latex of, with those of Ficus carica and 
Broussonetia papyrifera (GERBER), A., 
i, 806. 

Magma, gaseous mineralisers 
(NicexI), A., ii, 33. 

Magmas, volcanic, composition of (PiNA 
bE Rustgs), A., ii, 424. 

Magnalium, use of, in qualitative organic 
analysis (GIRAL PEREIRA), A., ii, 244. 

Magnesia. See Magnesium oxide. 

Magnesite, amorphous, thermal dis- 
sociation of (KALLAUNER), A., ii, 216. 

Magnesium in the brain (Novi), A., i, 

1128. 
preparation of (MATIGNON), A., ii, 505. 
spectrum of (NACKEN), A., ii, 361. 
are and spark spectra of (FowLER ; 
Fow.eErand REyNo.ps), A., ii, 812. 
double phosphates of, with amines 
(BarTHE), A., i, 1045. 


in a 
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Magnesium, influence of, on the growth 
of Aspergillus niger (WATERMAN), 
A., i, 1027. 
effect of replacement of, by glucinum 
in culture of Aspergillus niger 
(JAVILLTER), A., i, 326. 
| use of, in qualitative organic analysis 
(GiRAL Pererra), A., ii, 244. 
Magnesium alloys with aluminium and 
zine (EGER), A., ii, 408. 
See also Magnalium. 
with cadmium and zine (BRUNI and 
SANDONNINI), A., ii, 51. 
Magnesium salts, action of potassium 
hydrogen carbonate on (NANTYy), 
A., ii, 196. 
action of, on soap solutions (MAsTERS 
and Smirn), T., 992; P., 76. 
and ammonia, action of uric acid with 
(SALKOwsK]I), A., ii, 245. 


| Magnesium carbonate, thermal dissocia- 


tion of (Marc and SimEr), A., ii, 
708. 
chloride, equilibrium in the system: 
ammonia, water, and (DIONISIEV), 
A., ii, 936. 
equilibrium in the system: potas- 
sium chloride, water, and(UHLIG), 
A., ii, 775. 
estimation of, in water (BossHARD 
and BuRAWzow), A., ii, 245. 
hexammine iodide and nitrate (FRANK- 
LIN), A., ii, 956. 
tetramolybdate (WEMPE), 
59. 
oxide (magnesia), ratio of lime to, in 
soil (VoELCKER), A., i, 1429. 
apparatus made of (WEDEKIND), A., 
ii, 578. 
ammonium phosphate, precipitation 
of (QUARTAROLI), A., ii, 1070. 
sulphate, absorption of, in the intest- 
ines (CopEr), A., i, 550. 
| Magnesium organic compounds (GrIG- 
NARD), A., i, 693. 
isomeric and tautomeric (SCHMIDLIN 
and Garcfa Bants), A., i, 50. 
action of, with aromatic ethers 
(TSCHELINCEV and Pavtov), A., i, 
461. 
reduction by (Gorski), A., i, 462. 
action of, on ethyl diazoacetate 
(ZERNER), A., i, 1312, 1387. 
action of, on trialkylacetophenones 
(RAMART-LucAs), A., i, 1825. 
aryl haloids, action of, on glyoxal 
(WREN and Stitt), T., 1770; P., 
262. 
methyl iodide, action of heat on 
(JoLtpots), A., i, 348. 
action of, on silicon hexachloride 
(MARTIN), A., i, 961. 


Ae; - 1, 
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esium organic compounds :— 
phenyl bromide, action of, on di-a- 
bromoisopropyl ketone (UMNovaA), 
A., i, 1063. 
Magnesium, estimation of (WUNDER 
and ScHULULER), A., ii, 727. 
estimation of, by means of the hydro- 
gen electrode (HILDEBRAND and 
HAkneEp), A., ii, 727. 
estimation of the carbonate and non- 
carbonate hardness of water due to 
(NoLt), A., ii, 623. 
Magnesium ions as oxygen catriers 
(HausER), A., ii, 137. 

Magnetic birefraction of mixed liquids 
(Corron and Movron), A., ii, 538. 
Magnetic double refraction, relation 
between chemical constitution and 
(Corton and Mouton), A., ii, 288. 
Magnetic field, use of, in determining 

constitution (PASCAL), A., ii, 544. 
effect of, on ionisation currents 
(DuANs), A., ii, 7. 
influence of, on the passivity of iron 
(Byers and Lanepon), A., ii, 552. 
decomposition of complex organic 
compounds in a variable (CEGIEL- 
SKIJ and LEDERER), A., ii, 752. 
Magnetic rotation, variation of, with 
changes of state (CHAUDIER), A., 
ii, 544. 
of acetylenic compounds (Movureu, 
MULLER, and Varin), A., ii, 994. 
Magnetic rotatory dispersion, measure- 
ment of (Lowry), T., 1322; P., 221. 
Magnetic susceptibility, variation of,- 
with temperature (OXLEY),:A., ii, 288. 
Magnetism, researches on (ONNES and 
OosTERHUIs), A., ii, 473, 751. 
theory of, and its relation to the 
periodic system of (Kunz), A., ii, 
751. 


Magnetite (magnetic iron ore) from the 
Kaiserstuhl, Baden (HuGEL), A., ii, 
612. 

Magneto-chemical investigations (DE 
AAs and DrapreEr), A., li, 1018. 
Magneton, theory of the (CABRERA and 

MOLEs), A., ii, 553. 

Magnoferrite from the Kaiserstuhl, 
Baden (Hucen), A., ii, 612. 

Maize grains, removal of the constituents 
of, by water and aqueous solutions 
(Poppe), A., i, 807. 

effects of nutrition with (BAGLIONI, 
AMANTEA, aud MANINI), A., i, 214. 

glucosamine hydrochloride as a source 
of nitrogen in nutrition of (HAMLIN), 
A., i, 1142. 

nutritive value of proteins of (Os- 
BORNE and MENDEL), A., i, 312, 
690. 
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Maise, extraction of sugar from (DE VIL- 
MORIN and LEVALLOIS), A., i, 577. 
Malachite-green, synthesis of alkyloxy- 
derivatives of (VoroteK and Ma- 
tkykA; VoroceK and KOHLER), A., 

i, 759. 

Maleic acid, ammonium salt (KEISER 

and McMaster), A., i, 248. 
methyl ester, preparation of (KEISER 

and McMaster), A., i, 253. 
Maleindialdehyde and its derivatives 

(WouHL and Myto), A., i, 163. 

Malic acid, fate of, in the diabetic 
organism (RINGER, FRANKEL, and 
Jonas), A., i, 937. 

action of Bacillus cloace on (THOMP- 
son), A., i, 228. 

estimation of, in presence of tartaric 
and citric acids (MATHIEU and 
FERRE), A., ii, 990. 

estimation of, in wines (DuToIT and 
Dusovx), A., ii, 888. 

estimation of, in presence of tartaric 
acid (DUNBAR), A., ii, 802. 

Malic acid, salts of, with o-, m-, and p- 
toluidines (GRUNWALD), A., i, 
967. 

ammonium salt (McMaster), A., i, 
444, 

cupric salt (PICKERING), T., 1354 ; 
P., 191. 

ferric salt (PicKERING), T., 1361; 
P., 191. 

magnesium salt, crystallography and 
optical properties of (MoroscH- 
KINA), A., i, 444. 

Malic anhydride (DENHAM and Woop- 

HOUSE), T., 1870; P., 262. 

Malonic acid, fate of, in the diabetic 
organism (RINGER, FRANKEL, and 
Jonas), A., i, 937. 

sodium derivatives of esters of, action 
of acylamino-acid chlorides on 
(GABRIEL), A., i, 622; (PFAEHLER), 
A., i, 750. 

salts of, with o-, a-, and p-toluidines 
and with m-4-xylidine, and their 
copper and nickel derivatives 
(GRONWALD), A., i, 967. 

detection and identification of (Bov- 
GAULT), A., ii, 989. 

Malonic acid, ammonium salt (KEISER 
and McMaster), A., i, 248; (Mc- 
Master), A., i, 444. 

barium salt, formation and structure 
of jellies of (FLADE), A., i, 824. 
uranium salt (MaAzzUccHELLI and 
Greco D’ALcEo), A., i, 161. 
Malonic acid, diethyl] ester, condensation 
of, with acid chlorides (WEIZMANN, 
STEPHEN, and AGASHE), T., 1855; 
P., 261. 
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Malonic acid, diethyl ester, action of 
chloroacetyl chloride on (BzE- 
NARY), A., i, 191. 

sodium derivative, action of ay- 
dibromobutane on (BLAcK- 
STOCK and PERKIN), P., 74. 
interaction of 5-bromo-2:4:6-tri- 
iodo-1:3-dinitrobenzene and 


(JACKSON and WHITMORE), 
A., i, 273. 
sodium derivatives, and _ their 


absorption spectra (MACBETH and 
Stewakrt), P., 11. 

Malonic acids, action of potassium 
xanthate on halogen derivatives of 
(BIILMANN and MapseEn), A., i, 975. 

Malonic diphenylacetic anhydride, /i- 
chloro- (STAUDINGER, ANTHES, and 
SCHNEIDER), A., i, 1340. 

Malonuric acid, aminothio- 
and SHEPARD), A., i, 1103. 

Malt, amyloclastic action of (vAN LAER), 
A., i, 918. 

Maltase, dialysis of (Kopaczewsk1), A., 

i, 541. 
action of, on starch (WIERCHOWSK]), 
A., i, 1255 
Maltose in the products of hydrolysis of 
starch (DEFREN), A., i, 832. 
assimilation of, by yeast (KLUYVER), 
A., i, 942 


(JOHNSON 


isoMaltose in the products of a 
| Manganese compounds, oxidative and 


of starch (BRYANT and MINER), A., i, 


832. 
Mammary glands, chemistry of the 
(CAMPBELL), A., i, 1131. 


lactase of (BRADLEY), A., i, 219. 

relation of the corpus luteum to growth 
of (O’DonocHuE), A., i, 675. 

effect of injection of pituitary extract 
on (SCHAFER), A., i, 421. 

Man, effects of muscular exercise in 
(Cook and Pemsrey), A., i, 305. 
action of nitric acid on (LEHMANN 
and Dizum), A., i, 320. 
action of ‘‘nitrous gases” 

MANN and HasEcawa), A., 


on (LEH- 
i, 320. 
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Mandelonitrile, p-nitro- (HELLER and 
“Fritscn), A., i, 365. 

Manganese, distribution of, in animal 
organs (BERTRAND and MEDIGRE- 
CEANU), A., i, 316. 

occurrence of, in old and young leaves 
(JADIN and Astruc), A., i, 948. 

content of tumours (MEDIGRECEANU), 
A., i, 425. 

in drinking and mineral waters (J ADIN 
and Astruc), A., ii, 870. 

fixation and elimination of, in rabbits 
(BERTRAND and MEDIGRECEANU), 
A., i, 224. 

influence of, on low-carbon 
(STADELER), A., ii, 512. 

Manganese alloys, ferromagnetic (WEDE- 

KIND), A., ii, 222. 
Heusler (WEDEKIND), A., 
(HkEUSLER), A., ii, 139. 
with boron, magnetic permeability of 


steels 


ii; 55; 


(BINET DU JASSONNEIX), A., ii, 
667. 
with cobalt (H1EGE), A., ii, 1059. 


with ~ and iron (PARRAVANO), 
A., ii, 

with copper ‘and nickel (PARRAVANO), 
A., ii, 58. 

with copper, iron, and nickel (PaRRA- 
VANO), A., ii, 140. 

Manganese compound, 
(ArRIVAUT), A., li, 598. 


with silver 


catalytic activity of (COLGATE), A., ii 
965. 

Manganese salts, absorption spectra of 
(JAESCHKE and Meyer), A., ii, 
541. 

effects of, in soils (Norrry), A., i, 
152. 

Manganic salts, investigation 
(Meyer), A., ii, 599. 

Manganous salts, precipitation of gold 
by (Brokaw), A., ii, 780. 


of 


| Manganese bromide, hydrated (KusNEt- 


Mandelaldehyde, existence of, in aqueous | 


solution (EVANS and PARKINSON), A., 
i, 1355. 

Mandelic acid (a-hydroxyphenylacetic 
acid ; phenylglycollic acid), urethane of 
(E. and H. O. L. Fiscuer), A., i, 
1195. 

Mandelic acid, »-amino-, and its deriva- 


tives (HELLER and Frirscn), A., i, 
365. 
Mandelic anhydride (DENHAM and 


Woopnovss), T., 1870. 
Mandelonitrile (benzaldehydecyano- 


hydrin), o-chloro-, calcium derivative 
(FRANZEN and Ryser), A., i. 1042. 


zOV), A., ii, 400. 
carbide (RUFF and GERSTEN), A., ii, 
325. 
carbides (HILPERT 
A., ii, 1059. 
dichloride (manganous chloride), 
thermal analysis of binary mixtures 
of alkali chlorides with (SANDON- 
NINI and Scarpa), A., ii, 965. 
iodide, anhydrous, preparation of 
(DucE.uizz), A., li, 865. 
basic (KusNETZOV), A., ii, 598 
dioxide, formation of nitrogen oxides 
by heating (AsKENAsSY and RE&ny1), 
A., ii, 139. 
trioxide, so-called (LANKSHEAR), A 
ii, 71). 


and PAUNESCU), 
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Manganese silicate, heat of formation of 


(WoLoepIne), A., ii, 756. 
sulphate, sodium sulphate, and water, 

equilibrium in the system 
(SCHREINEMAKERS and VAN 
Proorse), A., ii, 775. 

action of, on plants (MONTEMAR- 
TINI), A., i, 234. 

manurial experiments with (BER- 
TRAND), A., i, 692. 


manuring of vines with (SANNINO 
and Tosatti), A., i, 1432. 
sulphide, solubility of, in sulphurous 
acid (HENDERSON and WEISER), A 
ii, 327. 
a ferrocyanide (WIL- 
LIAMS), P., 32. 

Manganese, detection of traces of, in 
calcium compounds (DonaAv), A., 
li, 743. 

detection of, by the bead and lead- 
dioxide tests in presence 4 iron 
(CuRTMAN and Sr. Joun), A., ii, 
(yA 

estimation of (LirriE), A., ii, 155. 

estimation of, See ge a (MEtTz- 
GER and Marrs), A .» li, 344. 

estimation of, in honey (GorrFrizED), 
A., ii, 155. 

estimation of, in re of iron 
(Pozzi- Escor), A , li, 344. 

estimation of, in iron and steel wal 


BRECHTS and JOASSART), A., ii, 
582. 
estimation of, in ores (Crook), A., ii, 


437. 
estimation of, in rocks (Dirrricn), 
A., ii, 344. 
estimation of, in soils (GoRTNER and 
Rost), A., ii, 155 ; (Strira), A 
ii, 626. 
estimation of, colorimetrically, in 
water (HAAs), A., ii, 437; (ScHo- 
WALTER), A., ii, 880 
separation of chromium and (Cor- 
NELIUS ; DEDERICHS), A., ii, 627. 
separation of iron and (CAMPBELL), 
A., ii, 249. 
Manganese ores (BALAs), A., ii, 1063. 
rich in silicon, new — for ex- 
traction of (Tarver), A., ii, 510. 
Manganese steel, thermoelectric per 
ties of (HiLPERT and HERRMANN), A 
ii, 289. 
Manis japonica, constituents of keratin 
from (BucuTaALA), A., i, 778. 
Manketti seed oil (THoms), A., 
1033. 
Manna, preparation and pharmacognosy 
of (ZANDA), A., i, 806. 
new variety of (FURLONG and Camp- 
BELL), P., 128. 
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Mannitol ei" the sap of asparagus (Bu- 
soLt), A., i, 235. 

compounds of boric acid and (ARBU- 
zov and Ivanov), A., i, 1052. 

compound of, with sodium glucinate 
(BLEYER and Paczusk)), A., i, 831. 

action of sulphuric acid on (BLOooR), 
A., i, 706. 

estimation of (Smit), A., ii, 989. 

d-Mannose, formation of, from d-glucos- 

amine (IRVINE and Hynp), P., 306. 

Manometer, quartz, new (Gipson), A., 
478. 

Toepler’s differential, use of, in measur- 
ing gaseous diffusion (Foc), A., ii, 
839. 

and barometer, combination, use of a 
ground glass stopper in a (BAKER), 
A., ii, 205 

Manures, phosphorus, experiments with 
(SEIDLER), A., i, 435. 

analyses of (MiTscHERLICH and SIM- 
MERMACHER), A., i, 812. 

estimation of the nutritive value of 
(MaAscHHAUPT and SINNIGE), A., i, 
238. 

estimation of ammonia in (FoLIN and 
BoswortH), A., ii, 618. 

Manurial salts, action of, on germina- 
tion of plants (RuscHE), A., i, 282. 
Manuring experiments with calcium 
cyanamide, sodium nitrate, and 
ammonium sulphate (TACKE and 

Brine), A., i, yrs 

with potash (Fraps), A., i, 239. 

with potatoes (Rostworowsk!), A ren ie 
236. 

Marcasite from Podolia, Russia (WArT- 
ITscH), A., ii, 970. 
constitution of (ARBEITER), 
781. 
Marchi reaction for fat (CRAMER, FEIss, 

and BuLtock), A., ii, 802. 

Margaric acid, history, preparation, and 

esters of (RUTTAN), A., i, 586 

Marls of Umbria (BAcHILLI), A., ii, 

(io. 

Martensite (HANEMANN), A., 
Mass action, law of, and ionisation 
(BousFIELD), T., 307; P., 3, 371. 
Matches, detection of white phosphorus 

in (SCHRODER), A., ii, 619. 

Matter, state of aggregation of (v. WEI- 

MARN), A., ii, 31. 

Maucherite (GRUNLING), A., ii, 516. 
Maxwell’s law, apparatus for demon- 
strating (PIWNIKIEWICZ), A., ii, 388. 
Meat, chemical changes in, dried in a 
vacuum (Davis and Emmett), A., 
i, 551. 

presence of succinic acid in, and in its 

extracts (EINBECK), A., i, 1132. 


ii, 


A., ii, 


ii, 412. 
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Meconic acid, morphine mooine salt 


of (BOEHRINGER & Sonne), A., i, 
385. 
Meconine, a-cyano- (G. M. and R. 


Rosinson), P., 267. 

Meerschaum, structure and properties of 
(MicHEz), A., ii, 519. 

Melamine and triamino-, preparation of 

(STOLLE and Kravucn), A., i, 960. 
condensation of, with dextrose (RADL- 
BERGER), A., i, 960. 

isoMelamine (KRratt), P., 377. 

a studies on (GorTNER), A., i, 
1081. 

Melanite (UHLIG), A., ii, 1065. 

Melilotus officinalis and vulgaris, estima- 
tion of coumarin in (OBERMAYER), 
A., ii, 353. 

Melitite (Busz and Rispera), A., ii 
971. 

Mellitic acid (benzenchexacarboxylic acid) 
and its salts and derivatives (JAR- 
RARD), P., 106. 

Mellitic anhydride (JARRARD), P., 106 ; 
(MEYER and STEINER), A., i, 368. 

Melnikovite (Doss), A., ii, 64. 

Melting-point curves (Biock), A., ii, 

292. 
of crystalline compounds (K6RBER), 
A., ii, 185. 


Melting- point determinations (MEL- 
DRUM), A., ii, 1022. 
of less fusible substances (HAVAs), A., 
ii, 104. 
comparison of the optical and thermal 
methods for (NACKEN), A., ii, 
554. 


Membranes, potential differences occur- 
ring between (BEUTNER), A., ii, 
468, 662. 

rubber, diffusion through (GIEzs, 
RoOsENBLOOM, WELKER, BEAL, and 
GEIGER), A., ii, 193. 
ee lecture, van’t Hoff (WALKER), 
1127. 


Ladenburg (KtretNo), . 2071 + BP: 
273. 
A}t—4 '8.»-Menthadiene (FRANCESCONI 
and SERNAGIOT‘TO), A., i, 636. 


Menthanes, oe "of (SABATIER 
and Murat), A., i, 255. 


d-&°-m-Menthenol(8) (HAworrTH and 
PERKIN), T., 2233, 
l-A)}-m-Menthenol(8) (Haworrn and 


PERKIN), T., 2237. 
A*-Menthen-3-one (WALLACH, MULLER, 


and HEwnJEs), A., i, 63. 
l-A*-Menthen-3-one, derivatives of 
(WaLLACH and AUGSPURGER), A., i, 


484, 
Menthone,” action of methyl! iodide apd 
magnesium on (ARBUZOV), 


A., i, 1078. 
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Menthone, 8-isonitrosoamino-, hydroxy]- 
ammonium salt (CusMANo), =, 1, 
741. 

Menthonesonitrosoamineoxime and its 
salts (CUSMANO), A., i, 742. 

Menthylglycine and its salts (MEYER), 
A., 1, 1208. 

Menthylidenehydrazine (KISHNER), A., 
i, 203. 

Menyanthes trifoliata (water trefoil), in- 
vestigation of the composition of, 
during a year’s growth (BRIDEL), A., 
i, 805. 

Mercaptans (thiols), synthesis of (PLor- 


NIKOV), A., i, 1295 
Mercuric and Mercurous salts. See 
under Mercury. 
Mercury, spectrum of (STARK), A.,, ii, 
166, 813 ; (PAscHEN), A., ii, 361. 
band spectrum of (LIEsE), A., ii, 1; 
(STARK and WENDT), A., ii, 647. 
canal-ray spectrum of (STARK, 
WeENpDT, KirscHBAum, and Kin- 
ZEk), A., ii, 901. 


influence of metals on the surface 
tension of (ScHmiDT), A., ii, 190. 
meniscus, electro-capillary pulsation 


of the (ROSHDESTWENSKY and 
Lewis), A., ii, 13. 
vapour, dispersion produced by 
(Woop), A., ii, 262. 
phosphorescence of (PHILLIPS), A., 
ii, 817. 


luminosity of, under Réntgen rays 
(LANDAU and PIWNIKIEWICZ), 
A., ii, 462. 
resistance of, at helium temperatures 
(Onngs), A., ii, 748, 822. 
the Peltier effect at the surface of 
contact between iron and (OosTER- 


HuIs), A., ii, 13. 

critical temperature of (MENZzIxs), A., 
ii, 864. 

purification of (BANERJEE), A., ii, 
961. 

apparatus for the purification of 
(LAMBERT), A., ii, 1058. 

behaviour * in the organism (SAL- 
KOWSKI), A., i, 562. 


catalytic action of, in nitrations 
(WOLFFENSTEIN and Borers), A., 
i, 353. 

poisoning. See Poisoning. 

Mercury alloys (amalgams), 

changes of (WtRrscHMIDT), 
101, 1027. 

liquid, constitution of (HILDEBRAND), 


volume 
Bins Tl, 


A., ii, 470. 

interaction of salt solutions and 
(Sm1TH), A., ii, 124. 

with copper, anodic behaviour of 
(REICHINSTEIN), A., ii, 663. 


INDEX OF SUBJECTS. 


Mercury alloys (amadguins) with copper, 
electrical resistance measurements 
with (SCHLEICHER), A., ii, 10. 

with lead, action of allyl sulphides on 
(BANERJEE), A., ii, 961. 

with silver and tin (Knicgnr and 
JOYNER), T., 2247; P., 282. 

with sodium, action of water on 
(BAKER and ParKEr), T., 2060; P., 
298 ; (PARKER), T., 2071; P., 299. 

with tin, vapour pressures of (SI£E- 
VERTS and OEHME), A., ii, 476. 

with zine, vapour pressure of (HILDE- 
BRAND), A., ii, 755. 

Mercury haloids, solubility of, in haloid 


salt solutions (HERZ and Pavt), | 


A., ii, 962. 

Mercuric salts, absorption spectra of 
(Ley and FiscuEr), A., ii, 894. 
chloride (corrosive sublimate), 

changes in dilute (DELEPINE), 
A., ii, 411. 
equilibrium in the system : cupric 
chloride, and water (SCHREINE- 
MAKERS and THONUs), A., ii,54. 
rate of reduction of, by phosphor- 
ous acid (LINHART), A., ii, 490. 
reduction of, by sodium formate 
(FinpLay and Davies), T., 
1550; P., 250. 
haloids, constitution of the com- 
pounds of acetylene with (MAN- 
cHoT and Haas), A., i, 1009. 
reactions of (KOHN and OSTER- 
SETZER), A., ii, 436. 
iodide, double salts of, with iodides 
of substituted ammonium bases 
(Datta), A., i, 1046. 
nitrite, compound of, with hexa- 
methylenetetramine (SCAGLIAR- 
INI), A., i, 166. 
oxide, dissociation of (TAYLOR and 
Hutett), A., ii, 932. 
decomposition of trichloroacetic 
acid by (BRAND), A., i, 1041. 
use of, as a standard in volumetric 
analysis (ROSENTHALER and 
ABELMANN), A., ii, 786. 
Mercurous azoimide, action of light on 
(WOHLER and Krurpko),A., ii, 702. 
chloride (calomel), conversion of, 
into soluble mercury salts (ZIL- 
GIEN), A., i, 938. 

Mercury organic compounds (ScHOEL- 
LER, SCHRAUTH, and EssErs), A., 
i, 1162. 

preparation of (FARBENFABRIKEN 
vorm F, Bayer & Co.), A., i, 118. 

of amino-sulphonic acids (KoFMANN), 
A., ii, 962. 

with esters of carboxylic acids (SCHOEL- 
LER and ScHRAUTH), A., i, 119. 
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| Mercury organic compounds with hydro- 


carbons, soluble silver salts of (Far- 

BENFABRIKEN VoORM. F, BAyER & 

Co.), A., i, 1256. 

Mercury benzyl salts (WoLFF), A., i,305. 

Mercurybisarsenosalicylic acid (CHE- 
MISCHE FABRIK VON HEYDEN), A., i, 
417. 

Mercurybis-4-hydroxy-i-tolyl-1- 
arsinic acid, sodium salt (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 417. 

Mercurybis-sulphosalicylic acid and its 
sodium salts (CHEMISCHE FABRIK VON 
HEYDEN), A., i, 417. 

Mercury dibenzyl, preparation of 
(WoLFF), A., i, 8304; (Pops), A., i, 305. 

Mercurydisalicylic acid and its alkali 
salts (CHEMISCHE Fasrik von HEy- 
DEN), A., i, 417. 

Mercury methyl group (Kraus), A., i, 
1314. 

Mercury naphthalene derivatives (Ga- 
DAMER, BRIEGER, and SCHULEMANN), 
A., i, 1401. 

Mercury phenyi bromide (HILPERT and 

GrUiTNER), A., i, 785. 

Mercuric cyanide, compounds of am- 

monium and potassium chromates 
with (STROMHOLM), A., i, 347. 

oxycyanide, disinfecting value of, 
when pure and when mixed with 
mercuric cyanide (Kta1), A., i, 
1137. 

Mercuri-alkyl- and -alkylaryl-ammo- 
nium chlorides (RAy and Duar), 
1 ae 

Mercuribis-2-naphthol-3:6-disulph- 
onic acid, sodium salt (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 417. 

Mercuricyanoacetic acid, hydroxy-, 
and its salts and esters (PETTER- 
son), A., i, 27. 

Mercuri-a-cyanopropionic acid, a- 
hydroxy- (PETrERsON), A., i, 28. 

oo’-Mercuridibenzoic acid, pp-di- 
amino-, mm-. and pp-dinitro-, and 
their salts (VEREINIGTE CHEMISCHE 
WERKE AKTIENGESELLSCHAFT), A., 
i, 118. 

Mercuridiphenol, di-p-amino-, and its 
hydrochloride and acetyl derivative 
and di-p-nitro-, and its sodium salt 
(FouRNEAU and VILA), A., i, 117. 

Mercuri-a-guaiacolpropionic acid 
(FARBENFABRIKEN VORM F, BAYER 
& Co.), A., i, 1256. 

Mercuri-aci-nitroacetic acid cyanide, 
ethyl potassium salt and hydroxide, 
ethyl sodium salt (PRAGER), A., i, 5. 

Mercurithymolacetic anhydride (Far- 
BENFABRIKEN VORM F, BAYER & 
Co.), A., i, 1256. 
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Mercury, detection of, in ‘‘kyanised ” 

wood (GROFFIER), A., ii, 531. 

estimation of, as metal, in the dry 
way (CUMMING and Mac .zop), T., 
S35 s.P.. Gi. 

estimation of, in atmospheric 
(Biomauist), A., ii, 248. 

estimation of, in organic compounds 
(LoMHOLT and CHRISTIANSEN), A., 
ii, 983. 

estimation of, in textile materials 
(Litoyp and GARDNER), A., ii, 154. 

estimation of, in urine (BUCHTALA), 
A., i, 318 ; (BEcKERs), A., ii, 248. 

separation of, electrolytically 
(ScnumM), A., ii, 435. 


air 


separation of, from bismuth (CasTa- | 


NARES), A., ii, 795. 


Mercury ane energy emitted by the | 


(Bot), A., ii, 182. 


Mercury preparations, chemical-thera- | 


peutic action of (KoLLE, RoruEr- 
MUND, and PEscHifé ; ABELIN), A., 
i, 136. 
diuretic action of (FERRoN), A., i, 136. 
Mesaconic acid, ammonium salt (KEISER 
and McMaster), A., i, 248. 


Mesityl oxide (methylisobutenyl ketone; | 


isopropylidencacetone), 
of, from isohexan-5-ol-8-one (KOHN), 
A., i, 697. 
a- and B-semicarbazones of (WILSON 
and HEiipron), T., 377; P., 59. 
Mesitylenesulphonic anhydride (MEYER 
and ScHLEGL), A., i, 609. 
Mesitylic acid, methyl ester (MILIKAN), 
A., i,,25 
Mesoheemin, formation of, from hemin 
(FiscHER and Rosk), A., i, 1250. 
dimethyl ester (WiLLsTATTER and 
FIscHER), A., i, 1253. 


preparation | 


Mesoporphyrin, ae of (FISCHER | 


and MEYER-BET?), A., i, 111. 
——— compound of (ZALESKI), 


778. 
Mesoperphyrn, tetrachloro- (FIscHER 
and Résk), A., i, 1006. 


ee preparation of (EBLER and 
BENDER), A., ii, 904. 
Mesothorium-2, growth of radiothorium 
from (CRANSTON), A., ii, 464. 
Mesoxalic acid, esters, condensation of 
primary and secondary aromatic 


amines _ (Guyor and Marrtin- 


ET), A., i, 756. 


ethyl ie, condensation of arent | 


isooxazolone with (MryeEr), A., 
1383. 
Metabolism, influence of aloin on (BErR- 
RAR), A., i, 560. 
influence of ingestion of amino-acids 
on (Lusk and Ricuk), A., i, 123. 


INDEX OF SUBJECTS. 


Metabolism, action of carbohydrates on 
(HArt), A., i, 1014. 
influence of carbon dioxide on (La- 
QUEUR), A., i, 547. 
effect of diet on (Lusk and RIcHE), 
A., i, 124. 
influence of insufficient nutrition on 
(ZunTz, Morecutis, and Diakov), 
A., i, 12¢3. 
effect of nutrition on, during succeed- 
ing starvation (SCHLOSSMANN and 
MuRscHHAUSER), A., i, 1013. 
during pregnancy and lactation 
(DienEs), A., i, 1263. 
effect of extirpation of the thyroids on 
(PALADINO), A., i, 675; (GREEN- 
WALD), A., i, 1130. 
effect of removal of the parathyroids on 
(GREENWALD), A., 1, 670; (PALA- 
DINO), A., i, 675. 
of amino-acids (DAKIN), A., i, 671. 
of ammonium salts (UNDERHILL; 
UNDERHILL, and GOLDSCHMIDT), 
A., i, 1127. 
carbohydrate, effect of acids on 
(ExIAs), on i, 215; (ELtas and 
Kors), A., i, 936. 
sparing action of alcohol in (T6GEL, 
Brezina, and Durie), A., i, 671. 
influence of the pituitar gland 
in (W re CusHING, and Jacos- 
son), A., i, 309. 
effect of feeding on the — on 


(CRAMER and Krause), A., i, 
1130. 
influence of thyroidectomy on 


(Miura), A., i, 938. 
of the isolated heart (PATTERSON 
and STar.ine), A., i, 1263. 
in ducks (FLEMING), A., i, 309. 
carbon (REALE), A., i, 221. 
chlorine, influence of carbon dioxide 
on (LAQUEUR and SNAPPER), A., i, 
924, 
creatine, in the growing pig (McCoL- 
LUM and STEENBOCK), A., i, 125. 
and creatinine, influence of caffeine 
on (SALANT and RrIEcER), A 
547. 
fat, function of the liver in (RAPER), 
A., i, 546. 
gaseous, of bacteria (KEYES and GIL- 
LESPIE), A., i, 142.° 
of cold-blooded animals, influence 
of nutrition on (ELsas), 
1126. 
of hydantoin derivatives (LEwIs), A., 
i, 125. 
inulin, of Cichorium intybus (GRAFE 
and Vouk), A., i, 148, 1283. 
iron, action of the iron in  blood- 


A., i, 


powder on (Grow), A., i, 1016. 
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Metabolism, nitrogenous (GRAFE and | 


TurBAN), A., i, 216; (ABDER- 
HALDEN and LAMPE), A., i, 671; 
(GraFe), A., i, 925. 

influence of ammonium salts on 
(GRAFE), A., i, 125. 

action of ammonium salts, glucos- 
amine and gelatin on (ABDER- 
HALDEN and LAmpé&), A., i, 420. 

influence of atophan in (SkérczEW- 
skI and SoHN ; SKORCZEWSKI), 
A., i, 138. 

influence of lecithin on (Patra), 
A., i, 125. 

action of sodium nitrate on (ABDER- 
HALDEN and Hrrscu), A., i, 
548; (GRAFE and WINT2), A., i, 
1015. 

influence of urea on (ABDERHALDEN 
and Lampé), A., i, 547 ; (GRAFE), 
A., i, 547, 548. 

influence of products of, on bleod 
pressure (BACKMAN), A., i, 120. 

effect of changes in the circulation 
of the liver on (MATTHEWS and 
MILLER), A., i, 932. 

nucleic acid (DoHRN), A., i, 1016. 
nuclein (STEPHAN), A., ii, 162. 


phosphorus, influence of lecithin on | 


(Patra), A., i, 125. 


of phosphorus organic compounds | 


(PLIMMER), A., i, 310. 
protein, use of ammonia in (TAYLOR 
and RINGER), A., i, 672. 
in carcinoma (SAXL), A., i, 1273. 


of the rat (FoLin and Morris), A., | 


i, 925. 
from the standpoint of bleod and 
tissue analysis (FoLIN and Ly- 
MAN), A., i, 126; (Forin and 
Denis), A., i, 310. 
purine (Scarrip1), A., i, 126; 


(Margs), A., i, 214; (TAYLOR and | 


Rosg), A., i, 672. 

of endogenous and exogenous purines 
in the monkey (HunTER and 
Givens), A., i, 126. 

sulphur (STADTMULLER, Kaun, and 
RosENBLOOM), A., i, 559. 

of cold-blooded animals (DENIs), A., i, 
133. 

of cattle, effect of position on (ARMs- 
BY and Frigs), A., i, 216. 

of infants (ScHLOSSMANN, MurscH- 
HAUSER, and Mattison), A., i, 
1407. 

in rabbits fed on milk (LAQUEUR), 
A., i, 546. 

of ruminants (ZUNTZ, Vv. DER HEIDE, 
KEIN, v. Markorr, v. DscHAN- 
DIERI, and DsapKxow), A., i, 
577. 


Metabolism of lactating women (MEL- 
LANBY), A., i, 311. 
See also Respiratory metabolism. 

Metachloral (BOESEKEN and SCHIMMEL), 
A., i, 827, 828. 

Metal, combination of haloids and 
phosphates of the same (AMADORI), 
A., ii, 213, 216. 

Metal ammonias (EPHRAIM), A., ii, 129, 

496, 677; (BiLTz), A., ii, 404. 
complex (PRICE and BraziER), P., 272. 

Metal fog, theory of formation of 
(Lorenz and LIEBMANN), A., ii, 560. 

Metallic alkyl sulphates, hydrolysis of 

(LINHART), A., ii, 35, 310. 
bismuthinitrites (BALL and ABRAM), 
T., 2110; P., 180. 
chlorides, equilibrium in binary sys- 
tems of thallous chloride and 
(SANDONNINI), A., ii, 853. 
thermal analysis of binary mixtures 
of (SANDONNINI), A., ii, 187. 
and sulphates, colloidal, formation 
of (KaRczAG), A., ii, 957. 
compounds, photo-electric effect of 
(Dima), A., ii, 1006. 
cyanides, action of, on aldehydes and 
ketones (FRANZEN and Ryssr), A., 

i, 1042. 
haloids, change of colour of solutions 
of (GARRETT), T., 1483; P., 225. 
hydroxides, colloidal, action of, on 

hydroxyanthraquinones (HAL- 
LER), A., i, 495. 
quantitative precipitation of, by 
sodium thiosulphate (Hac), A., 
ii, 730. 
nitrides, preparation of (VOURNASOs), 
A., i, 25 
oxides, melting points of refractory 
(KANOLT), A., ii, 705. 
refractory, fusion and volatilisation 
of, in the electric furnace (RuFF, 
SEIFERHELD, and Supa), A., ii, 
960. 
action of thionyl chloride on (NorTH 
and HAGEMAN), A., ii, 499. 
action of, on germination of seeds 
(VARVARO), A., i, 570. 
peptonates (PATERNO and Mepr- 
GRECEANU), A., i, 409. 
phosphides (Bossurr and Hacks- 
PILL), A., ii, 1054. 
salts, dependence of absorption 
spectra of, on the nature of the 
linking (Ley and Fiscuer), A., | 
ii, 894. 
emission of positive ions by heated 
(Horton), A., ii, 272. 
change in the emissive power of, 
due to absorption of water vapour 
(RuBENs), A., ii, 648. 


seagate inseneat oneness 
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INDEX OF 


Metallic salts, conductivity and ionisa- 


tion of, in aqueous solution 
(SHAEFFER and Jongs), A., ii, 
282. 

electrolysis of solutions of (PATER- 
son), A., ii, 100. 

influence of colloids on the electrode 
products of the electrolysis of 
(Maxc), A., ii, 551. 

compressibility of dilute solutions 
of (Watson), A., ii, 926. 

compounds of ammonia with 
(PETERS), A., ii, 42. 

action of ozone with (YAMAUCHI), 
A., ii, 131. 

hydrated, compounds of caffeine 
and of hexamethylenetetramine 
with (CALZOLARI), A., i, 957. 

influence of, on alcoholic fermenta- 
tion (Pozzi-Esvor), A., i, 1139. 

influence of, on the growth of 
Aspergillus niger (WATERMAN), 
A., i, 229; (BuRoMskKI), A., i, 
230, 

effect of, on the culture of rice 
(RocAas), A., i, 235. 

action of, on the saccharification of 
starch (GERBER), A., i, 781. 

action of, on the growth of yeast 
and of barley (Bokokny), A., i, 
569. 


sulphates from the shores of the | 


Black Sea (Popov), A., ii, 517. 
action of calcium a on (EBLER 
and HERRDEGEN), A., ii, 705. 
sulphides, phosphorescent (Van1No), 
A., ii, 707. 
action of silver salts and colloidal 
metals on (VANINO and SAcHs), 
A., ii, 591. 
tellurites (LENHER and WOLESEN- 
sky), A., ii, 582. 


wires, changes in the electrical resist- | 


ance of (CREDNER), A., ii, 280. 
state, problem of the (Kraus), A., i, 
1314. 


Metals, occurrence of, in the human 


liver (VAN ITALLIE and vAN Eck), 
a, & oe 

molecular complexity of, in the solid 
state (PADOA and Bovint), A., ii, 
217. 

electronic theory of (HERZFELD), A 
ii, 548 


retardation of a-particles by (MARs- | 


DEN and RicHArpson), A., ii, 91. 
dispersion of (WHEELER), A., ii, 453. 
in the visible spectrum (ZAKRZEW- 
SkI), A., ii, 85. 
optical constants of, in the ultra-red 
(FORSTERLING and FREDERIC KSZ), 
A., ii, 165. 


SUBJECTS, 


Metals, arc spectra of eM ee 


ii, 539 ; (HupprErs), A., ii, 996. 

ultra-violet spark spectrum of (EDER), 
A., ii, 995. 

displacement of the spectral lines of, 
caused by the vapour of another 
metal (Burns), A., ii, 646. 

flame spectra of halogen salts of 
(ANDRADE), A., ii, 647. 

refractive index of (Ross), A., ii, 165. 

photo-electric properties of (ComPTon 
and RicHArpson), A., ii, 918. 

photo-electrical effects of salts of, 
with varying valency (Dima), A., 
ii, 465. 

short spark discharges between 
(TaxcE), A., ii, 1013. 

electrical resistance of (NoRTHRUP and 
SuypAm), A., ii, 550. 

effect of temperature and pressure on 
the electrical resistance of (Gri- 
NEISEN), A., ii, 377. 

overvoltage on the surface of (PRING), 
A., ii, 380. 

electrolytic valve action of (WINTER), 
A., ii, 824. 

fluorescent Rontgen rays from (CHAp- 
MAN), A., ii, 173. 

potential difference between, and 
electrolytes (Guyot), A., ii, 180. 

influence of intererystalline cohesion 
on the mechanical _—- of 
(HumFREy), A., ii, 778. 

tempering of (HANRIOT), A. ii, 112. 

thermal conductivity of (PAGLIAN1), 
A., ii, 101. 

vapour pressure of (v. WARTENBERG), 
A., ii, 670. 

sublimation of, at low pressures (KAYE 
and Ewen), A., ii, 830. 

the Hall effect in, at low temperatures 
(ALTERTHUM), A.,, ii, 16. 

specific heats of (E. H. and E. Grir- 
FITHS), A., ii, 753. 

heat of vaporisation of (WEHNELT and 
res are A, ti, 23; (WAN 
AUBEL t. -» li, 294; (MUSCELEAND), 
A., ii, 3 

drawing out of (HANrRIoT), A,, ii, 26. 

crystallisation of (Drscu), A., ii, 567. 

physical conditions for the crystallisa- 
tion of (G1urGEA), A., ii, 392. 

formation of twin crystals of, by 
quenching (EDwarps), A., ii, 120. 

annealing of (Rosk), A., ii, 143. 

intercrystalline cohesion of (RosEN- 
HAIN and Ewen), A., ii, 119. 

preparation of colloidal solutions of 
(Morris-AIREY and Lone), A., ii, 
1033. 

passivity of (IsSGARISCHEV), 
(Sits), A., ii, 851. 


A., ii, 664 ; 
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Metals, influence of, on the thermo- 
electric properties of iron-carbon 
alloys (Dupuy and PorTEVIN), A., 
ii, 1013. 

catalytic reduction by finely divided 
(MADINAVEITIA), A., ii, 688. 

reduction of, and their salts, by acid 
and alkaline solutions of aldehydes 
(HARTWAGNER), A,, ii, 251. 

replacement of, from solutions of their 
salts, by hydrogen (IpaTiev and 
ZrsaGin), A., ii, 57. 

displacement of, from their phenyl 
compounds (HILPpert and Gritr- 
NER), A., i, 783. 


under stress, action of electrolytes on | 


(BavcKE), A., ii, 511. 


action of nitric acid on (STANSBIE), A., | 


ii, 501. 
action of, on potassium ferricyanide 
solutions (SmirH, Lyncn, and 
Croce), A., i, 838. 
sensitiveness of, to the hydroxide 
reaction (CURTMAN and Sr. Jonny), 
A., ii, 76. 
cast, optical orientation of (ENDELL 
and HANEMANN), A., ii, 1055. 
cold-worked, specific heat of (CHAPPELL 
and Levin), A., ii, 778. 
electrolytically deposited (Kout- 
SCHUTTER and Toroporr), A., ii, 
285 ; (KOHLSCHUTTER, TOROPOFF, 
and PFANDER), A., ii, 286 ; (KoHL- 
scHUTTER and Scuacut; Kou#t- 
SCHUTTER), A., ii, 287. 
heated, emission of electrons by 
(FREDENHAGEN), A., ii, 903. 
emission of electricity by, aud their 
disintegration (HARKER and 
Kayr), A., ii, 661. 
heavy, combination of, with proteins 
(CERVELLO and VarvARO), A., i, 
109. 
precipitation of, by means of cesium 
and rubidium salts (WAGENAAR), 
A., ii, 348. 
metastable, etching of 
COHEN), A., ii, 138. 
noble, fluorides of the (RuFF), A., ii, 
416. 
refractory, melting } oints of (BURGESS 
and WALTENBERG), A., ii, 966. 
of the platinum group, nature of ions 
emitted by (OWEN and HALSALL), 
A., ii, 463. 
catalysis with (PAAL and OFHME), 
A., i, 584. 
disintegration of, at high tempera- 
tures (RoBERTs), A., ii, 228. 
colloidal, preparation and applica- 
tion of (SkiTA and Meyer), A., 
i, 53, 


(WOLFF ; 


Metaphosphoric 


Metastannic acid. 
Metathrombin, relation of thrombin to 


Meteorite from Binda, 
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Metals of the zinc group, qualitative 


analysis of (LEE, UHLINGER, and 
Amon), A., ii, 530. 

modification of the stirring apparatus 
used in the electrolytic estimation 
of (KNorE and WorkKeE), A., ii, 
147. 

separation of phosphoric acid from 
(JANNASCH and LEIst®), A., ii, 790. 

acid. See under 

Phosphorus. 


Metaquinonoids (Stark and GARBEN), 


A., i, 849;. (STARK, and 
KLEBAHN), A., i, 1165. 


See under Tin. 


GARBEN, 


(WeymoutH), A., i, 1125. 


Meteoric iron from Georgia (WATSON), 


A., ii, 869. 

from Holbrook, Arizona (MERRILL), 
A, i, 71. 

from Japan (CHIKASHIGE and HIk1), 
A., ii, 70. 

from Missouri (MERRILL), A., ii, 424. 


Meteoric stones from Egypt (Prior), 


A., ii, 71. 

from Japan (WAKIMIZU), A., ii, 72. 

New South 
Wales (ANDERSON and MinGAys), 
A... ii, 719. 

from Bulgaria (BoNTScHEW), A., ii, 
235. 

from Cullison, Kansas (MERRILL), A., 
ii, 520. 

of St. Michel, Finland (Borcsrr6ém), 
A., 1, 739. 


Meteorites, constituents of (MERRILL), 


A., ii, 520. 


Methemoglobin, formation of (HEUB- 


NER), A., i, 786. 

constitution of (v. REINBOLD), A., i, 
778. 

viscosity and surface tension of 
aqueous suspensions of (BoTTAzZ1I), 
A., i, 1399. 


Methanal-sulphurous acid, estimation 


of copper by titration with (MAL- 
VEZIN), A., ii, 793. 


Methane, preparation and analysis of 


(CAMPBELL and PARKER), T., 1292 ; 
P., 130. 

pure, preparation of, from aluminium 
carbide (Hauser), A., i, 813. 

catalytic formation of (IpATIEv), A., 
i, 693 ; (Vienon), A., i, 949. 

critical constants of (CArDoso), A., i, 
1037. 

triple point of (CROMMELIN), A., ii, 
20. 

from natural gas, chlorination of 
(BASKERVILLE and RIEDERER), A., 
i, 242. 
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action of sodium 
ya * 


Methane, ¢etranitro-, 
ethoxide on (MACBETH), 
1146. 
colour reactions of, with various 
substances (HARPER and Mac- 
BETH), P., 304. 
colour reactions of, with compounds 
containing elements of varying 
valency (CLARKE, MACBETH, and 
Stewart), P., 161. 
Methane, detection of (HAusER and 
HERZFELD), A., ii, 77. 
estimation of, in mixtures of gases 
(MATHERS and LEB), A., ii, 871. 
Methanetetracarboxylic acid, esters of 
(ScHoLL and EcErer), A., i, 591. 
Methanetricarboxylic acid, esters of, 
and their derivatives (SCHOLL and 
Ecenrer), A., i, 589. 
2-Methoxy-3-allylbenzaldehyde 
(CLAISEN and EIsues), A., i, 1179. 
2-Methoxy-3-allylbenzoic acid (CLAISEN 
and EIs.Es), A., i, 1177. 
3-Methoxy-2- and -4-allyloxy-5-allyl- 
benzaldehyde (CLAISEN and EISLEB), 
A., i, 1179. 
Methoxy-p-anisy1-2-methylindolyl- 
methane (ScHOLTz), A., i, 894. 
3-Methoxy-5-benzaldehyde, 2-hydroxy-. 
See Vanillin. 
1-p-Methoxybenzeneazo-2-naphthyl- 
amine (CHARRIER and FERRERI), A 
i, 1113. 
1-p-Methoxybenzeneazo-2-naphthyl 
ethyl aud methyl ethers, salts of 
(CHARRIER and FERRERI), A., i, 1113. 
o-Methoxybenzenesulphonylacetone 
and its oxime (TR6GER and BEcK), 
A., i, 631. 
o-Methoxy benzenesulphonylaceto- 
nitrile, aa-dibromo- (TrOGER and 
KROSEBERG), A., i, 170. 
p-Methoxybenzenesulphonylaceto- 
nitrile, aa-dichloro- (TricER and 
KRosEBERG), A., i, 170. 
o-Methoxybenzenesulphonylacetophen- 
one and its phenylhydrazone (TR6GER 
and Beck), A., i, 631. 
o-Methoxybenzenesulphonyl-p-toluo- 
nitrile (TR6GER and Beck), A., i, 
631. 
w-Methoxybenzoic acid, dibromo- 
(BAUER and VoGEL), A., i, 1065. 
5-nitro-6-hydroxy-, and its potassium 
salt and methyl ester (KLEMENC), 
A., i, 49. 
e-p-Methoxybenzoylamylamine. 
Anisyl e-aminoamy] ketone. 
Oe acid, 
methvl ester (MAUTHNER), A., i, 629. 


See p- 


3--Methoxy benzoyl-2-thiohydantoin 
(JOHNSON and Scot7), A., 


i, 1105. 


INDEX OF 
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m-Methoxybenzylhydantoin, 4-p- a. 
oxy- (JoHNsON and BeEnGis), A., i, 
1238. 

p-Methoxybenzylideneaminoazobenzene 
(PorE and WILLETT), T., 1259. 

3-Methoxybenzylidene-p-aminobenzoic 
acid, 4-hydroxy-, and its ethyl ester 
(WHEELER), A., i, 1054. 

3-Methoxybenzylidine-y-anisidine, 4- 
hydroxy- (WHEELER), A., i, 1054. 

o-Methoxybenzylideneanthranilic acid 
(EKELEY and CLINTON), A., i, 395. 

iv-Methoxybenzylidenehydantoin, 4-p- 
hydroxy-, and 2-thio-4-p-hydroxy- 
(Jounson and BENGIs), A., i, 1238. 

in-Methoxybenzylidenemalonic acid and 
its salts and ethyl ester (BAUER and 
VoGEL), A., i, 1064. 

p- -Methoxy benzylidenemethy]iosoxazo- 
lone (DAINS and GRIFFIN), A., i, 
1087. 

1-p-Methoxybenzyl-2-naphthol-3-carb- 
oxylic acid, a-bromo-, a-chloro-, and 
e-hydroxy-, methyl esters and their 
derivatives (WEISHUT), A., i, 1848. 

3-Methoxybenzylthiohydantoic acid, 4- 
hydroxy- (JoHNsoN and BENGIs), 
A., i, 1288. 


| 1- -Methoxy- -3:4-bis-ap-dichlorovinyl- 


benzene, and 2:5-dichloro- (Kunc- 
KELL, ERAS, MULLER, and HILpDrE- 
BRANDT), A., i, 453. 


Methoxy-o-chlorophenyl1-2-methyl- 
indolylmethane (ScHOLTz), A., i, 894. 

m-Methoxycinnamic acid, 8-bromo-, and 
8-6-dibromo- (BAUER and VOGEL), 
A., i, 1065. 

-Methoxy-yy-diphenyl-8-methylpro- 
pan-8-ol (MEERWEIN and KREMERs), 
A., i, 487. 


| 8-Methoxyflavone (RUHEMANN), A., i, 


892. 


| Methoxyfuaryl-2-methylindolylmethane 


(Scuoutz), A., i, 894. 
3-Methoxy-A?*-cyclohexen-2-ol-1- ‘elyoxy- 
lolactone (K6rz and MEyEr), A., i, 
1066. 
e-Methoxyhexonitrile 
1704. 
2-Methoxy-6-hydroxymethylenecyc/o- 
hexanone and its semicarbazone 
(KéTz, BLENDERMANN, RosENBUSCH, 
and SirrincHaus), A., i, 1201. 
Methoxyl SToup, estimation of the 
(WerIsHuT), A.. ii, 78. 
estimation of volumetrically (KLEM- 


(CLARKE), T., 


ENC), A., ii, 733. 
p-Methoxylepidine phosphate _- F- 
MANN, ZeLuLeR, and Huser), A., i, 
764. 
6-Methoxylepidine ethiodide (Kaur- 
MANN and VALLETTE), A., i, 2938. 
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p-Methoxymandelonitrile, calcium de- | 
rivative (FRANZEN and RysER), A., i, | 


1042. 
B-Methoxy-8-p-methoxyphenylethy]- 
amine and its hydrochloride (RosEN- 
MUND), A., i, 465. 
7-Methoxy-5-metby]-1:2-benzopyrone 
(Hoescn), A., i, 474. 
2-Methoxy-3:4-methylenedioxy-6-)-di- 
methylaminoethyl-a-phenylcinnamic 
acid. See Anhydrocotarninephenyl- 
acetic acid. 
2-Methoxy-3:4-methylenedioxy-6-vinyl- 


a-phenyleinnamic acid (Hore and | 
| B-p-Methoxyphenylethylamine, 
its | 


Rosrnson), T., 368. 
w-Methoxymethylephedrine and 
derivatives (BEAUFOUR), A., i, 466. 
Methoxymethylfisetol dimethyl ether 
(PERKIN), T., 1636 ; P., 253. 
5-Methoxy-2-methylstyrene, aB-di- 
chloro- (KUNCKELL, Eras, MULLER, 
and HILDEBRANDT), A., i, 454. 
2-Methoxynaphthalidene-2-selenonaph- 
then-3-one (LEsSER and WEIss), A., i, 
1186. 
Methoxy-m-nitrophenyl-2-methyl- 
indolylmethane (ScHOLTz), A., 
894. 
Methoxycyclopentenecarboxylic acid, 
dichloronitrodihydroxy-, tetrachloro- 
catechol hemiether of, and its acetyl 
derivative (JACKSON and KELLEY), 
A., i, 862. 
a-Methoxyphenylacetamide (GESELL- 
SCHAFT FUR CHEMISCHE INDUSTRIE 
IN BASEL), A., i, 469. 
a-Methoxyphenylacetic acid, ethyl ester 
(GESELLSCHAFT FUR CHEMISCHE IN- 
DUSTRIE IN BASEL), A., i, 469. 
p-Methoxyphenylacetic acid, ethyl ester 


i, 


and chloride of (CAIN, SIMONSEN, and | 


SmitH), T., 1036. 

p-Methoxyphenylaceto-3:4-dimethoxy- 
anilide (CAIN, SIMONSEN, and SMITH), 
T., 1037. 

3-Methoxyphenylalanine, 
(JOHNSON and BENGIs), A., i, 1238. 

0- 
platinibromides (GUTBIER 
Ravuscu), A., i, 1158. 

8-0-, -m-, and ~-p-Methoxyphenyl-4- 
anisylideneisooxazolones (WAHL and 
SILBERZWEIG), A., i, 394. 


4-hydroxy- | 


and p-Methoxyphenylammonium | 
and | 


6- and 8-Methoxy-2-phenyl-1:4-benzo- | 
thiopyrones (6- and 8-methorythio- | 


Jlavones) (RUHEMANN), A., i, 1375. 
3-0-, -m-, and p-Methoxyphenyl-4-benz- 
ylideneisooxazolones (WAHL and 
SILBERZWEIG), A., i, 394. 
a-3-Methoxyphenylbutan-y-one, a8-6- 
tribremo- (BAUFR and VoGEL), A., i, 
1064. 


| 


| 3-o-, 


| a-Methoxy-a-phenylpropane, 


ils L415 


a-3-Methoxyphenyl-A«-buten-y-one, 8- 
6-dibromo- (BAUER and VogEtL), A., 
i, 1064. 

-m-, and 
cinnamylideneiscoxazolones 
and SILBERZWEIG), A., i, 394. 

8-0-, -mm-, and -p-Methoxyphenyl-4-p-di- 
methylaminobenzylideneisooxazolones 
(WAHL and SILBERZWEIG), A., i, 394.- 

a-p-Methoxyphenylethyl alcohol and 
its sodium salt (RosENMUND), A., i, 
463. 

8-Methoxy-8-phenylethylamine, hydro- 
chloride (RosENMUND), A., i, 465. 


-p-Methoxyphenyl-4- 
(WAHL 


B- 

hydroxy-, hydrochloride (RosEn- 
MUND), A., i, 465. 

a--Methoxyphenylethyl ether, 8-nitro- 
(RoseNMUND), A., i, 465. 

a-))-Methoxyphenylethyl methyl - ether, 
B-nitro- (ROSENMUND), A., i, 463. 

3-v- and -p-Methoxyphenyl-4-furfaryl- 
idene‘sooxazolones (WAHL and SIL- 
BERZWEIG), A., i, 394. 

3-p-Methoxypheny]-4-0-hydroxy benzyl- 
ideneisooxazolone (WAHL and SIL- 
BERZWEIG), A., i, 394, 

3-0-, -m-, and -p-Methoxyphenyl-4- 
p-hydroxybenzylidene/sooxazolones 
(WAHL and SILBERZWEIG), A., i, 394. 

3-0-, -m-, aud -p-Methoxyphenyl-4-mp- 
di-hydroxybenzylidenezsooxazolones 
(WAHL and SILBERZWEIG), A., i, 395. 

2-Methoxyphenylhydroxylamine, 5- 
nitro- (BRAND and EISENMENGER), 
A., i, 718. 

3-0-, -m-, and -p-Methoxyphenyl-4- 
p-hydroxy-i-methoxy benzylideneiso- 
oxazolones (WAHL and SILBERZWEIG), 
A., i, 394. 

2-Methoxy-5-phenyl-10-methylacridin- 
ium salts (KEHRMANN and MarTusIN- 
SKY), A., i, 93. 

a-m-Methoxyphenylmethylenemalonic 
acid, a-bromo-, and its ethyl ester and 
a-6-dibromo- (BAUER aud VoGEL), A., 
i, 1064. 

3-Methoxyphenyl7sooxazolone-5-bromo- 
2-indoles (WAHL and SILBERZWEIG), 
A., i, 395. 

y-chloro- 
(SrrAvus and BERKow), A., i, 1818. 

-Methoxy-a-phenyl-A«-propene, a- 
chloro- (STRAUS and BERKow), A., i, 
1317. 

-Methoxy-7-phenyl-A«-propene, a- 
chloro- (Srravus and BErKow), A.,- 
i, 1317. 

m-Methoxy-8-phenylpropionyl chloride, 
aB-dibromo-, and its borneyl ester 
(FARBENFABRIKEN vorM. F. BAYER 
& Co.), A., i, 63. 


pe ee ne a a 


ii. 1416 


p-Methoxyphenylpyruvic acid, ethy! 
ester, and its semicarbazone (CAIN, 
SIMONSEN, and Samira), T., 1036. 


1-, 2-, 8-, and 4-Methoxy-9-phenylqui- 
noxanthenols, salts of (GoMBERG and | 


West), A., i, 74, 75, 76. 


3-Methoxyphenyl p-tolyl sulphide, 4- | 


amino-, and its derivatives (HEIDU- 
SCHKA and LANGKAMMERER), A., i, 
1168, 


p-Methoxyphenylxanthenol, perchlorate | 


INDEX OF 


SUBJECTS. 


8-Methoxythiodiphenylamine and _ its 
perchlorate (PUMMERER and Gass- 
NER), A., i, 992. 

2-Methoxy-m-toluic acid, 3-bromo- 
(ZinckE, Kempr, and UNVERzacT), 
A., i, 1180. 

5-Methoxy-o-tolylacetylene and chloro- 
(KuncKELL, Eras, MU.uer, and 
HILDEBRANDT), A., i, 454. 


| Methoxy-p-tolyl-2-methylindolylmeth- 


and phosphate (GomBERG and West), | 


A., i, 73. 

1-, 2-, 8-, and 4-Methoxy-9-phenyl- 
xanthenols and their 
(GoMBERG and West), A., i, 74, 75, 
76. 

4-Methoxyphthalic acids, 3- and 5- 
nitro- (CAIN and SIMONSEN), P., 381. 

/-a-Methoxypropionic acid, methy] ester, 
and its rotation (PATTERSON and For- 
sYTH), T., 2268. 


derivatives | 


ane (ScHottz), A., i, 894. 
Methoxytrimethylammonium chloride 
(MEISENHEIMER and BRATRING), 
A., i, 597. 
ethoxide and propoxide (MEISEN- 
HEIMER and Doponow), A., i, 
‘597. 


p- naw a ee See ether (Gom- 


8-Methoxypropionie acid (PALoMAa), | 


*— 1, 


5-Methoxyisopropyl-o-cresol, 3-bromo-5- 


BERG), A., i, 258 

5- Seahenouneste acid (PALOMAA), A 
i, 2. 

1-, 2-, and 4-Methoxyxanthones and 
their salts (GoMBERG and WEstT), A 
i, 74, 75, 76. 


"2 


| 4-Methoxy-o-xylene, 5-nitro- (CAIN and 


tetrabromo-, and its acetyl derivative | 
| Methyl alcohol, occurrence of, in leaves 


(ZincKE, KEmpr, and 
A., i, 1181. 
5-Methoxyquinoline, 
salts of (FRANKEL and GRAUER), A., 
i, 1235. 
6-Methoxyquinoline-4-aldehyde ethiod- 
ide and its derivatives (KAUFMANN 
and VALLETTE), A., i, 293 
B-[6-Methoxy-4-quinoloy]]-propionic 


JNVERZAGT), 


preparation and | 


acid, ethyl ester, and its derivatives | 


(RABE and PASsTERNACK), A., i, 514. 

6-Methoxy-4-quinolylmethylcarbinol 
(KAUFMANN, KUNKLER, and PEyeER), 
A., i, 294. 

8-Methoxyresorcylic acid, methy! ester 
(Goris, Mascrt, and VIscHNIAC), 
A., i, 576. 

m-Methoxysalicylic acid, methyl ester 
(Goris, MAscr&, and ViscHniAc), A., 
i, 576. 

4-Methoxystyrene, «8-2:5-tetrachloro-, 
and aB-2:3:5-pentachloro- (KUNCKELL, 
Eras, MULLER, and HiLpERRANDT), 
A., i, 454. 

5-Methoxystyrene, a8-dichloro-2-bromo- 
(KUNCKELL, Eras, MiLirr, and 
HILDEBRANDT?), A., i, 453. 

m-Methoxystyryl methyl ketone and its 
derivatives (BAUER and VoGEL), A 
i, 1063. 

3-p-Methoxystyrylisooxazole-5-carb- 
oxylic acid, ethyl ester (RYAN and 
ALGAk), A., i, 1069. 

p’-Methoxy-p”’ : p’’’-tetraethyldiamino- 
triphenylmethane (VoroteK and 
KOHLER), A., i, 760. 


SIMONSEN), P., 381. 


(Nictovux), A., i, 1425. 

occurrence of, in fruit wines (BAUER 
and Encter), A., i, 810. 

electrical conductivity of (CARVALLO), 
A., ii, 549. 

solubility of alkali haloids in (TURNER 
and Bissett), T., 1904; P., 268. 

action of, on the circulation (MruRA), 
A., i, 564. 

toxicity of (OLIVARI), A., i, 796. 

poisonous nature of (LANGGAARD), A 
i, 141 

reactions of boric acid and (PrEsz- 
CZEK), A., ii, 1070. 

detection of (Rarkov), A., ii, 799; 
(Dunntne), A., ii, 1083. 

detection and estimation of (ScHMIED- 
EL), A., ii, 799; (v. FELLENBERG ; 
Niciovx), A,, ii, 800. 

estimation of (HETPRR), A., ii, 158, 
1081. 

estimation of, in presence of ethyl 
alcohol (MEYERFELD), A., ii, 631. 

simultaneous estimation of formalde- 
hyde and (Nictovx), A., ii, 1080. 


| Methyl ¢-aminohexyl ether (CLARKE). 


T., 1704. 
e-bromoamy] 
1703. 
B-bromoethyl ether (KARVONEN), A., 
i, 4. 
Y- bromopropyl ether (KARVONEN), A 
i, 4. 
e-dimethylaminoamy] ether and_ its 
picrate (CLARKE), T., 1703. 


ether (CLARKE), T., 
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Methyl 3-dimethylaminobuty] ether and 
its picrate (CLARKE), T., 1702. 
¢-dimethylaminohexyl ether and its 
. picrate (CLARKE), T., 1704. 
y-dimethylaminopropyl ether and its 
picrate (CLARKE), T., 1702. 
ether, bromo-, and chloro-, platini- 
chlorides and pyridine compounds 
of (KARVONEN), A., i, 3. 
ethyl ether, bromo-, chloro-, and iodo-, 
and their derivatives (KARVONEN), 
A., i, 3. 
iodide, action of, on aryl tellurides 
(LEDERER), A., i, 1182. 
velocity of reaction of sodium phen- 
oxide with (ROBERTSON and 
AcREB), A., ii, 688. 
y-iodopropyl ether (KarvoNEN), A., 
i, 4. 
a- and y-phenylpropyl ethers (Straus 
and Brrxow), A., i, 1317. 
propyl ether, bromo-, chloro-, and 
iodo-, and their derivatives (KAR- 
VONEN), A., i, 3. 
sulphate, methylation of aliphatic 
compounds with (GRANDMOUGIN, 
Havas, and Guyot), A., i, 822. 


| 


Methylacetoacetic acid, menthyl ester | 


(RuPE 
266. 
Methylacetoacetic acid, chloro-, ethyl 
ester (ScHMIDT and AECKERLE), A., i, 

822. 
a-Methyl-a-acetonylglutaric acid, for- 
mation of (LEBEDEV), A., i, 1288. 


and LeEnziIncEr), A., i, | 
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8-Methyl-5-allylbenzoic acid, 2-hydr- 
oxy-, and its methyl ester (CLAISEN 
and Eistes), A., i, 1178. 

3-Methyl-2(or 4)-allylphenol (CLAISEN 
and Ersies), A., i, 1177. 

2-Methyl-3-allylphenol (CLAISEN 
EIsuEs), A., i, 1177, 1178. 
Methylamine, viscosity of, and the elec- 
trical conductivity of solutions in it 
(FITZGERALD), A., ii, 12. 
action of, on 5-acetyl-1-phenyl-2- 
methylpyridonone (ConEv and 
PETRENKO-KRITTSCHENKO), A., i, 
1234. 
2-Methylaminoanthraquinone( ULLMANN 
and MEDENWALD), A., i, 736. 
8-Methylamino-a-chloroacetylcrotonic 
acid, ethyl ester (BENARY and SILBER- 
MANN), A., i, 653 

Methylaminocitraconmethylimide (LEY 
and Fiscu=:r), A., ii, 170. 

Methyl a-aminoethyl ketone hydriodide 
(GABRIEL, CoLMAN, and BO6TTCHER), 
A., i, 626. 

Methyl a-amino-a-ethyl-n-propy] ketone, 
derivatives of (PFAEHLER), A., i, 
752. 

6-Methylamino-2-hydroxy-3-methylpyr- 
imidine, 5-nitro- (JoHns), A., i, 404. 


and 


| 4- and 6-Methylamino-3-methylbenzyl 


Methyl acetoxyethyl ketone semicarb- | 
| 6-Methylamino-3-methyl-3-pyrimidone, 


azone (BLAISE), A., i, 706. 
Methyl acetylmethyl ketone, condensa- 


tiou product of 1-phenyl-2:3-dimethyl- | 


pyrazolone-4-diazonium chloride and 
(MoreGAN and REILty), T., 816. 
10-Methylacridine, 
cyano-, and its salts (EHRLICH and 
BENDA), A., i, 905. 
10-Methylacridinium salts, 3:6-diamino-, 
and 3:6-diiodo- (GRANDMOUGIN and 
Smrrovs), A., i, 1391. 


chloride and cyanide, 3:6-diamino- | 


(EnrticH and BeEnpa), A., i, 
905. 

10-Methylacridone, 3:6-diamino- (Enr- 
LICH and BenpbA), A., i, 905. 

B-Methyladipic acid, a5-dibromo-, and 
its esters (STEPHEN and WEIZMANN), 
i eb 6 

Methylalloxan ethyl alcoholate and sul- 
phite (Brrrz, Torr, and Karrrr), A., 
1, 166. 


| 2-Methylamino-p-phenetidine, 


3:6-diamino-5- | 
p-Methylaminophenyltartronic 


Methylalloxan anhydride (BiLTz), A.,i, — 


166. 
Methylallylaniline, salts of (Komarsv), 
A., i, 39. 


acetates, N-cyano- (v. Braun, Krv- 
BER, and Aust), A., i, 1327. 

4-Methylamino-3-methylbenzyl alcohol 
and its picrate and platinichloride (v. 
BRAUN, KruBeEr, and Aust), A., i, 
1328. 


5-amino-, and its picrate, and 5-nitro- 
(Jouns), A., i, 405. 
3:5-di- 
nitro- (REVERDIN and FirRsTENBERG), 
As, & SB. 
acid, 
methyl ester (GuyoT and MARTINET), 
A., i, 756. 
a-Methylaminovaleric acid, 5-amino-, 
and its salts(FiscHER and BERGMANN), 
A., i, 710. 
3-Methylaminovaleric acid and its de- 
rivatives (FiscHER and BERGMANN), 
yes yg | 
8-Methylamino-o-xylene,  4:6-dinitro- 
(CrosstEy and Pratt), T., 987. 
4-Methylamino-o-xylene, 3:5-dinitro- 
(CrossLey and Pratt), T., 985. 
Methylammonium azoimide (OLIVERI- 
MANDALA and CALDERARO), A., i, 
961. 
platini-iodides (Datta), T., 427; 
ie 
Methylisoamylaniline,salt of (KomAtsv), 
A., i, 39. 


ee ee ee 
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p-Methylamylbenzene (KUNCKELL and 
ULEx), A., i, 350. 

meth Oot eee ketone and its semi- 

zone (MEERWEIN and SpLitre- 

GARB), A., i, 487. 

Methylanhydroacetoneretenequinone 
and its dibromide (HEIDUSCHKA and 
Kuvupapap), A., i, 1369. 

Methylanhydrocotarninephenylaceto- 
nitrile picrate (Horpz and Rosrnson), 
T., 366. 
Methylaniline, colour reaction of hypo- 
chlorites with (LrEcu), A., ii, 891. 
Methylaniline, fe¢ranitro- (tetril), manu- 
— of (LANGENSCHEIDT), A., i, 
45 

Methylaniline-w-sulphonic acid, sodium 
salt, and its compound with diazotised 
p-nitroaniline (PorpE and WILLET'), 
T., 1259, 

5-Methylanilino-1-phenyl-3-methylpyr- 
azole-p-carboxylic acid and its ethyl 


INDEX OF 


and methyl esters and derivatives | 


(MICHAELIS 

528. 
2-Methylanilino‘soquinolinium chloride 

and its salts wry and WEIs- 

SPFENNING), A., i, 391. 

Watheteetamatenne, trihydroxy- 
(DimrorH and Hotcu), A., i, 979. 

1-Methylanthraquinone, 4-chloro-, 
bromo-derivative of (FARBWERKE 
vorM. MEISTER, Lucius, & BRUNING), 

A., i, 1073. 

2-Methylanthraquinone, 1:4-diamino- 
(AKTIEN-GESELLSCHAFT FUR ANIL- 
IN-FABRIKATION), A., i, 1207. 

1:5-, and 1:8-diamino- and -dinitro- 
(SCHAARSCHMIDT and SraAuL- 
SCHMIDT), A., i, 95. 

l-chloro-, and  1-chloro-w-dibromo- 
(Hepp, UHLENHUTH, and RémeEr), 
A., i, 374. 

Methylanthraquinonecarboxylic acid, 
trihydroxy- (DimrorH and Horcn), 

A., 1,979. 

8-Methylanthraquinone-a-carboxylic 

acid Burescu), A., i, 273. 

2-Methyl- a-anthraquinoneiminazole 

re aud MEDENWALD), A., i, 

36 
2-Methylanthraquinone-5- and -8- 
quinolines, 1-amino- (SCHAARSCHMIDT 

and STAHLscHMID?), A., i, 96. 

Methylazafrin and 

(LIEBERMANN and SCHILLER), A., i 

889. 

Meth enemas, bromo-, chloro-, 
dichloro- (GESELLSCHAFT FUR 
A., i, 383. 


and Tittus), A., i, 


CGesinicen INDUSTRIE), 
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a ae 7-hydroxy- 
(Kym and Ratner), A., i, 103. 

3-Methylbenzhydrol (MONTAGNE and 

MOLL VAN CHARANTE), A., i, 56. 

2-Methylbenziminazole and 55:6 -di- 
amino-, and its diacetyl derivative ae 
5:6- dinitro- (Kym and RaTNEr), A 
103. 

2-Methylbenziminazole, 2-hydroxy-, ani 
its acetyl derivative (BISTRZYCKI and 
Przeworskl), A., i, 103. 

5-Methylbenzisooxadiazole oxide (/oli- 

Furazan oxide, tolufuroxan, **‘ dinitroso- 

toluene,” ‘‘o-toluquinonedioxime per- 

ovide”), preparation of (GREEN and 
ROWE), T., 898. 

Methylbenzoylearbimide, s-amino-, benz- 
oyl derivative (CurrTius), A., i, 
897. 

3-Methylbenz7soselenodiazole-6-sulph- 

onic acid, 4-amino- (HEINEMANN), A., 

i, 1244, 

1-8-Methylbenzy1-2-naphthol-3-carb- 
oxylic acid, and a-bromo-, a-chloro-, 
and a-hydroxy-, methyl esters and 

derivatives (REBEK), A., i, 1346. 

Methy! a-bromoethyl ketone and bromo- 
(FAVORSKI and ISATSCHENKO), A., 
i, 1M. 

Methyl a-bromoisopropyl ketone and 
mono-, di-, and tetrabromo- (FAvor- 
SKI and VANSCHEJDT), A., i, 14. 

y-Methyl-A°8-butadiene  (as-dimethy/- 
allene), polymerisation of( LEBEDEV), 
A., i, 1290. 

isomeric transformation of (KurTrscHER- 
ov), A., i, 1294. 

B8-Methylbutane, yy- and -yd-dibromo- 
aud yyé-tribromo- (KuTsCcHEROV), 
A., i, 1294. 

By-dichloro-, preparation of (BADISCHE 
Aninin- & Sopa-FABRIK), A., i, 
583. 

5-, yd- and B8-dichloro- (PERKIN, 
WEIZMANN, and Davigs), A., i, 
1295. 

1-Methyleyclubutane-2-carboxylic acid 

(BLACKsTOCK and PERKIN), P., 74. 

1-Methylcyclobutane-2:2-dicarboxylic 
acid and its ethyl ester (BLACKSTOCK 

and Perkin), P., 74. 


| Methylbutanone, bromoamino-, and di- 


its derivatives | 


| 


5-, 6-, and 7-Methyl-1:9-benzanthrones | 
(ScHo.t and Sger), A., i, 57. 


chloroamino-, and their derivatives 
(GABRIEL, Con MAN, and BOTTCHER), 
A., i, 623. 

8-Methylbutan-y- one, econ ag of, 
and its derivatives (CusMANO), A., i, 
607. 

-Methyl-A-- wwe B-bromo- (Ku- 
TSCHEROV), A., i, 1294. 

Methyl-n- and -so-butylanilines, salts of 
(Komatsv), A., i, 39. 
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8-Methyl-A8-butylene, action of chlorine 
on (BapiscHe ANILIN- & Sopa- 
FABRIK), A., i, 695. 

Methyl ¢ert.-butyl ketone, bromo-, and 
hydroxy-, and its derivatives (FAVoR- 
skI and VELITSCHKOVSKI), A., i, 14. 

1-Methyl.-2-‘sobutylcyclopropane (ZELIN- 
SKI and UsPENSK]), A., i, 608. 

a-Methylbutyronitrile, a-nitro- (STEIN- 
KOPF, Griinupp, and Hue), A., i, 246. 

Methyleampholenic acid and amide 
(HALLER and BAvEr), A., i, 741. 

Methyleamphoroxime, phenylurethane 
of (HALLER and BAUER), A., i, 740. 


Methylearbamazide (OLIVERI-MANDALA | 


and CALDERARO), A., i, 961. 

Methylcarbamazide, bromo-, and chloro- 
(OLIVERT-MANDALA and Noro), A., i, 
716. 


| 1-Methyl-3:4-diethylbenzene 


SUBJECTS. 
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Methyleodeine methiodide 
A., i, 1224. 

Methylcyanomethyl--chloroaniline. 
See N-Methyl-m-chloroanilinoacet- 
onitrile. 

Methylcyanomethyl-7-toluidine. See 
N-Methyl-m-toluidinoacetonitrile. 

Methylcytisine and its picrate (POWER 
and SALWAY), T., 194; P., 2. 


(RIEDEL), 


3-Methyl-2:4-diallylphenol (CLAISEN 
and EIsies), A., i, 1177. 
4-Methyl-3:5-diallylphenol (CLAISEN 


and E1su«s), A., i, 1177. 
Methyldibutylbenzene (KuNcKELL and 
ULEx), A., i, 350. 
(Kunc- 
KELL and ULEx), A., i, 350. 


| Methyldiethylearbinol, preparation of 


Methylearbamide hydrochloride (BiLrz 


and Torr), A., i, 601. 
Methylcarbamide, bromo- and chloro-, 
trimerides of (OLIVERI-MANDALA and 
Noro), A., i, 716. 
9-Methylearbazole, preparation of (FARB- 
WERKE VoRM. MeIsrEr, Lucius, & 
Brunrineo), A., i, 393. 


9-Methylearbazole, nitro- (FARBWERKE | 


vorM. MEIsrer, Lucius, & Brtn- 
ING), A., i, 758. 

Methylearbimide, amino-, benzoy] de- 
rivative, and p-bromo-, and its 
derivatives (CurtTIUs), A., i, 896. 

bromo- (OLIVERI-MANDALA = and 
Noro), A., i, 716. 
Methylcarbonatoeverninaldehyde 
(Horscu), A., i, 474. 
v-Methylearbonatomandelic acid and 
its derivatives (E. and H. O. L. 
FIscHER), A., i, 1194. 
Methylcarbonato-orcylaldehyde 
(Horscn), A., i, 474. 
N-Methyl-m-chloroanilinoacetonitrile 
(v. BRAUN and KruBeEr), A., i, 1334. 
Methyl chloroethyl ketone semicarb- 
azone (BLAISE), A., i, 706. 
Methyl chloroethyl ketone, chiloro-, 
semicarbazone (BLAIsE), A., i, 706. 
Methyl /richloromethyl ketone semi 
carbazone (BuAIsE), A., i, 706. 

3-Methyl-6-8-chloroisopropyl-A**-cyclo- 
hexadienone, 2:4:4:5-tetrachloro- 
(CRowTHER and McComstr), T., 544; 
F<» oe. 

6-Methylehroman (Vv. BrAuN, Gra- 
BOWSKI, and KrirscHBAvM), A., i, 
613. 

N-Methyleincholeuponic 


acid, ethyl 


urethanes from (Merck), A., i, 343. 

1-Methyl-1:5-diethylcyc/ohexan-6-ol and 
-6-one (HALLER), A., i, 985. 

1-Methy1-2:4-diethyl-yclohexan-3-one 
(HALLER), A., i, 1857. 

1-Methy1-3:5-diethylcyc/ohexan-4-one 
(HALLER), A., i, 1357. 

10-Methyldihydroacridine, 3:6-diamino- 
5-cyano- (Enrich and BENDA), A., 
i, 905. 

N-Methyldihydroisoindole (Hore and 
LANKSHEAR), P., 224. 

1-Methyldihydroresorcin, preparation 
and derivatives of (GILLING), T., 2032 ; 
P., 286. 

2-Methyldihydroresorcin, derivatives of 
(GILLING), T., 2084; P., 287. 

1-Methy1-4-7p-dimethoxybenzylidene- 
hydantoin (JoHNsoN and BEnGIs), 
A., i, 1238. 

Methyl dimethylaminoethyl ketone 
(FARBENFABRIKEN vorM. F. BAYER 
& Co.), A., i, 343. 


| §-Methyldioxindole (Guyor and Mar- 


| 1-Methyldioxindole-3-carboxylic 


ester (KAUFMANN, ZELLER, and | 
Huser), A., i, 764. 
a- and #-Methylcinnamoylcarvoximes 


(Rupr and WoLFSLEBEN), A., i, 265. 


TINET), A., i, 756. 

acid, 
esters (Guyor and MARTINET), A., i, 
756. 

5-Methyldioxindole-3-carboxylic acid, 
esters (Guyor and MArTINET), A., i, 
756. 

5-Methyldiphenylamine, 2:4-diamino- 
4’-hydroxy-, and  3’-chloro-2:4-di- 
amino-4’-hydroxy-, and their deriva- 
tives (ULLMANN and GNAEDINGER), 
A., i, 105. 

1-Methy1-2:3-diisopropylcyclopentane 
(Gopcnot and Tasoury), A., i, 
348. 

4-Methy]-2:2-dipropyl-7-isopropylin- 
dandione (FREUND, FLEISCHER, and 
toTHSCHILD), A., i, 1076. 


| Methylene, reactions of (STAUDINGER 


and ENDLE), A., i, 592. 


Qe sn 


sp cer Ee STUREENS 
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Methylene-ay-diaminopropane and its 
salts and a-benzoyl derivative (T1TH- 
ERLEY and Brancu), T., 330; P., 29. 

Methylenebishomoantipyrine and its 
dihydrochloride (MANNIcH and Kré- 
SCHE), A., i, 102. 

Methylenebistolypyrine (MANNICH and 
Kroscue), A., i, 101. 

Methylenediglycine (Lis), A., i, 709. 

Methylenedioxyacetylmandelonitrile, 
product of, with ammonia and hydro- 
gen sulphide (ALBEKT), A., i, 722. 

3:4-Methylenedioxybenzylidene-p- 
aminobenzoic acid and its ethyl ester 
(WHEELEn), A., i, 1054. 

3:4-Methylenedioxybenzylidene-p-anisi- 
dine (WHEELER), A., i, 1054. 

2-mp-Methylenedioxycinnamoylpyrrole 
(BARGELLINI and MARTEGIANI), A 
i, 91. 

ae GR (ScHEpss), A., 
i, 115 

a ar ag) and its salts 
(ScHMIDT), A., i, 645. 

5-Methylene-n-hexoic acid (Vv. 
and ScHMATLOCB), A., i, 196. 
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1-Methy]-3-ethylcyclohexan-4-one 
(HALLER), A., i, 1357. 
1-Methy]-4-ethylcyc/ohexan-3-one 
(Kérz and BLENDERMANN), A., i, 
1069. 
ee -5-ethylcyc/ohexan-6-one (Ha- 
LER), A., i, 985. 
4-Methyl- Be -ethyl- Al -yclohexene and its 
derivatives (WALLACH and AvGspUR- 
GER), A., i, 452. 
1-Methy1-4-ethyl-A*-cyclohexen-5-one 
and its derivatives (WALLACH and 
AUGSPURGER), A., i, 484. 
er ketone, dichloro- (Biatss), 
.% 
semicarbazone (BLAISE), A., i, 706. 
Methylethylpyrrolonebenzoic acid and 
its hydrobromide (PFAEHLER), A,, i, 
754, 
Methylethylsuccinonitrile, diamino., 
and its derivatives (DiIELs and Or. 
SUKI), A., i, 836. 


| 4-Methyl-5-ethyl-1:2:3:6-tetrahydro-6- 


BRAUN | 


Methylenemalonic acid, methyl ester | 


(MEERWEIN and ScHNURMANN), A., i 
870. 

Methylethylaniline, salts of, and its 
compounds with mercuric chloride 
(Komatsu), A., i, 39. 

p-Methyl-y-ethylamylene-8y-glycol 
(MEERWEIN and SPLITTEGARB), A., i, 
487. 


Methylethylearbinol, resolution of, and , 


its derivatives (PrIcKARD and KeEn- 
yon), T., 1941. 
Methylethylcytosine. See 4-Methy]-5- 
ethyl-2:3-dihydro-2-pyrimidone, _6- 
amino-. 
4-Methyl1-5-ethyl-2:3-dihydro-2-pyrimid- 
one, 6-amino- (methylethylcytosine), 
and its salts (JOHNSON and Bailey), 
A., i, 1104. 
4-Methy1-5-ethy]-1:6-dihydro-6-pyrim- 
idone, 2-amino-, and its salts (Jonn- 
son and BAILEY), A., i, 1104. 
Methyl ethyl diketone cy anohydrin and 
its isomeride (D1ELs and Orsuk?), A., 
i, 836. 
Methylethyl-aa-dinaphthylmethane, 
Si go ge anhydride of (SEN- 
Gupta), P., 29. 
Methylethylglycollic acid, ethyl and 
On ye EERWEIN and SPLITTE- 
GARB), A., i, 487. 
4-Methyl- L-ethyley yclohexane-1 :2-diol 
(WALLACH and AUGsPURGER), A., i, 
453. 
1-Methyl-5-ethylcyc/ohexan-6-0l (HAL- 
LER), A., i, 985, 


pyrimidone, 2-thio- (JOHNSON and 
Bal.ry), A., i, 1104. 

6- and 8-Methylflavone (RUHEMANY), 
A., i, 891. 

men ag (VORLANDER and 
PrirzscHk), A., i, 726. 

p-Methylfiuorenecarboxylic acid (Vor- 
LANDER and Prirzscne), A., i, 
796. 

9-Methylfiuorene-9-carboxylic acid 

(MEERWEIN, KREMERS, and 
SPLITTEGARB), A., i, 486. 

and its ethy] ester (WisLIcENUs and 
MockEr), A., i, 1188. 

Methylfuranhydroxamic acid, a-hydr- 
oxy-, and its copper salt (ANGELICO 
and Coppota), A., i, 192. 

Methylglucosazone (IRVINE and Sco77), 

Methyl-a- and -8-glucose and -glucose- 
diacetone (IRVINE and Scort), T., 
570; P., 70. 

Methylglucoside monomethyl derivative 
(IRVINE and Scorr), T., 573; P., 
ai, 

a-Methylglucoside, biochemical syn- 

thesis of ae HErIssEY, 
and BripEL), A., i, 428. 

e(-d- and -l- benzylidene derivatives 
(IRvinE and Scorr), T., 580; P., 
71, 


_ B-Methylglucoside, biochemical syn- 


thesis of, in neutral liquid (Bour- 
QUELOT and Verpon), A., i, 663. 
formation of dextrose in the bio- 
chemical synthesis of (BouRQUELOT 
and Vernon), A., i, 781. 
action of emulsin on (BovRQUELOT 
and Vrerpon), A., i, 542. 


Dilanad 
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a- and £-Methylglucosides, scission of, 
by Aspergillus niger (Dox and NEI- 
pig), A., i, 146. 

Methylglucoside-e(-monoacetone (Mac- 
DONALD), T., 1902; P., 261. 

a- and B-Methylglutaconic acids, ethyl 
esters (THORPE and Woop), 'T’., 1582. 

Methylglyoxal, preparation of (NEv- 

BERG and OERTEL), A., i, 1155. 
formation of lactic acid from (LEVENE 
and Meyenk), A., i, 932. 
biochemical production of lactic acid 
from (NEUBERG), A., i, 927. 
destruction of, by animal 
(NEUBERG), A., i, 564. 
8-Methyl-Af-heptene and its nitroso- 
chloride (KISHNER), A., i, 1162. 
Methylheptenone, action of oxygen and 
light. on (CIAMICIAN and SILBER), 
A., i, 1356. 
sodium hydrogen sulphite compound 
of (Rourg-BeRrrRAND Fis, Dv- 
PONT, and LABAUNE), A., i, 746. 
3-Methyl-A**-cyclohexadienone, 
2:4:4:5:6-pentachloro- (CROWTHER and 
McCompite), T., 547; P., 69. 
Methylcyclohexane, 1-bromo- (IPATIEV 
and Rovtata), A., i, 66. 
3:4-dibromo- and its derivatives (HAR- 
RIES and SEITZ), A., i, 286. 
1-Methyleyc/ohexane-4:4-diacetic acid, 
aa’-dicyano-, and its copper salt 
(SQuINTANI), A., i, 757. 

3- and 4-Methylcyc/ohexane-1:1-diacetic 

acids and their derivatives and aa-di- 


organs 


cyano-, w-imides (THoRPE and Woop), ° 


T., 1593 ; P., 256. 
1-Methylcyclohexane-2:2-diacetimide, 
aa’-dicyano-, and 
(SquinraNI), A., i, 758. 
1-Methylcyclohexane-2:2-, -3:3-, and 
-4:4-diacetomethylimides, aa’-dicyano- 
(SQUINTANI), A., i, 758. 


its copper salt | 


3- and 4-Methylcyclohexane-1:1-dima- | 
lonic acids, di-imide derivatives of | 


(THORPE and Woop), T., 1594. 


a8-1-Methyleyclohexane-2:2- and -4:4- | 


succinimides, aS-dicyano- 
TANI), A., i, 758. 

aB-1-Methylcyclohexane-4:4-succino- 
methylimide, af-dicyano- (SQuIN- 
TANI), A., i, 758. 


1-Methyleyclohexan-l- and -2-ol and | 
| p-Methylhydrazobenzene, 


their derivatives (IpaTIEV and 


RovuTaua), A., i, 66. 


(SQuIN- | 


| 3-Methylhydantoin-5-carboxylic 


4-Methylceyclohexanol-1l-carboxylic acid 


(ALoy and Rasaut), A., i, 728. 
y-Methylhexan-3-one, y-amino-, and its 
salts (PFAEHLER), A., i, 754. 
1-Methylcyclohexan-3-one, 4-oximino-, 
action of heat on (Kérz and Wun- 
sTORF), A., i, 1361. 
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Methylceyc/ohexanones, action of oxygen 
and light on (CIAMICIAN and SILBER), 
A., i, 1356. 

1-Methyl-2- and -4-cyclohexanones, tetra- 
bromo- (Boproux and Tasoury), A., 
i, 872. 

Methyleyc/ohexan-3- and -4-ones, alkyl- 

ation of (HALLER), A., i, 1357. 
pyrone derivatives of (Koérz 
MEYER), A., i, 1067. 
3-Methylcyc/chexan-2-onylidenemeth- 
oxyacetic acid (Kérz and Meyer), 
A., i, 1066. 

1-1-Methyl-A®- and -A’-cyclohexene-3- 
carboxylic acids (HAworrH and PEr- 
KIN), T., 2233. 

3-Methy1-A?-cyclohexen-2-0l-1-glyoxylo- 
lactone, acetyl derivative (Kérz and 
MEYER), A., i, 1066. 

Methyleyc/ohexenolpyruvolactone and 
its dimethyl derivative (Kérz, BLEN- 
DERMANN, and MEYER), A., i, 179. 

1-Methyl-A'-cyclohexenyl-2-acetone and 
its semicarbazone (WALLACH and v. 
RECHENBERG), A., i, 184. 

1-Methyl-A° 9-cyclohexenyl-3-acetone 
(WALLACH and v. RECHENBERG), A., 
i, 188. 
1-Methyl-A*-cyc/ohexenyl-4-acetone and 
its derivatives (WALLACH and v. 
RECHENBERG), A., i, 55, 183. 
1-Methyleyclohexyl-2-acetic acid and its 
derivatives (WALLACH and v, RECHEN- 
BERG), A., i, 184. 
1-Methyleyc/ohexyl-2-acetone and its 
semicarbazone (WALLACH and Vv. 
RECHENBERG), A., i, 184. 
1-Methyleyclohexyl-3- and -4-acetones 
and their semicarbazones (WALLACH 
and v. RECHENBERG), A., i, 54, 183. 

B-Methyl-Ay-hexylene-e-one and _ its 
semicarbazone (KISHNER), A., i, 1165. 

Methyl isohexyl ketone, p-nitrophenyl- 
bydrazone (Wi1nDAus and Regsav), A., 
i, 615. 

1-Methylcyc/ohexyltrimethylcarbinol 
and its derivatives (WALLACH and 
Vv. RECHENBERG), A., i, 183. 

Methylisohydantoin. See 4-Keto-5- 
methyltetrahydro-oxazole, 2-imino-. 

acid 

and its methylamide (Bi.tz, Kress, 

and Srrure), A., i, 1376. 


and 


velocity of 
decomposition of (CurME), A., ii, 
854. 

1-Methylhydrindone, 1-hydroxy- (Vv. 
Braun and Krirscusaum), A., i, 
1364. 

3-Methyl-a-hydrindone and its deriva- 
tives (v. BRAUN and KirscHRBAUM), 
A., i, 1363. 
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5-Methyl]-1-hydroxy-1:2:3-benzotriazole, 


4-nitro- (BorscHE and FIepier), A., | 


i, 843. 

Methyl hydroxyethyl ketone semicarb- 
azone (BLAISE), A., i, 706 

5-Methyl-2-hydroxymethylbenzimin- 
azole and its acetyi derivative (BisTr- 
ZYCKI and PrzEworsk1), A., i, 
103. 

5-Methylindamine, 2-amino-4’-hydroxy-, 
and 3’-chloro-2-amino- (ULLMANN and 
GNAEDINGER), A., i, 105. 

Methylisoindigotin (Want and Ba- 
GARD), A., i, 654. 
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| §-Methyl-a-naphthaquinone-3:5-dicarb- 


| 
| 


oxylic acid, 2:6-dihydroxy-, and its 
sodium salt (DimMrorH, WEURINGH, 
and Hotcn), A., i, 978. 

1-Methyl-a-naphthazsoquinoline (Pivrrr 
and MANEVITCH), A., i, 295. 

2-Methyl-1:4-naphthaquinoxaline-3- 
carboxylic acid, ethyl ester (WAHL 
and Dott), A., i, 765. 

2- Methylnorhydrastinine methosulphate 
(DECKER), A., i, 290. 


| Methylolcarbazole (LANGE), A., i, 516. 


1-Methylisoindigotin (WAnL and Ba- | 


GARD), A., i, 519. 
2-Methylindole, action of formic acid on 
(ScHo.tz), A., i, 1227. 
action of, with aldehydes and formic 
acid (ScHoLTz), A., i, 893. 
hydrochloride (Oppo), A., i, 755. 
2-Methylindolideneacetoacetic acid, 
ethyl ester (ScHoLTz), A., i, 520. 
2-Methylindolyl-2-methylindolidene- 
methane and its salts (ScHOLTz), A., 
i, 895. 
3’-Methylindoxy]-2-selenonaphthen-3- 
one (LessER and WEflss), A., i, 
1186. 
a-2-Methylindyl-e-2-methylindolidene- 
Ay-pentadiene, salts and derivatives 
of (KOnIG and SCHRECKENBACH), A., 
i, 400. 
3-Methy1-4-p-iodoanilinomethylene-5- 


a (Darns, MALLEIs, and | 


Meyers), A., i, 1097. 

3-Methyl-4- iodotoluidinomethylene- -5- 
sa (Dans, MALLEIs, and 
MEyYERs), A ri, 1097. 


1-Methylisatin, 5-bromo-, and 5:7-di- 


bromo- (KuHN and OsTERSETZER), 
Maat, 204- 

Methylketen, oct and its polymeride 
(Orr), A., i, 

Methyl ed action of nitrogen 
iodide on (CHATTAWAY and BAxTER), 
T., 1986; P., 284. 

p- -Methylmandelonitrile, calcium - iva- 
tive (FRANZEN and Ryser), A., i, 
1042. 


y- and ane methyl | 


ethers (RIEDEL), A., i, 1224. 

8-Methylmuconic acid and its esters 
(STEPHEN and WEIZMANN), T., 276; 
PF.» 14. 

Methyl-a- and -8-naphthacoumarincarb- 
oxylic acids (Dry), P., 154. 

8-Methyl-a-naphthaquinone-5-carb- 
oxylic acid, 7-bromo-2:6-dilydroxy-, 
and 2:6-dihydroxy-, and its salts 
(Dimrotu, WEURINGH, and Hotcg), 
A,, i, 978. 


5-Methyliscoxazole-4-carboxy-anilide 
and -o- and -p-teluidides (DAtNs and 
GRIFFIN), A., i, 1088. 

Methylparacenic acid, methyl ester 
(BARBIER and Locgutn), A., i, 337. 

8-Methylpentane, afe-tr ibromo- (Vv. 
Braun and Scumattocn), A., i, 196. 

1.Methylceyc/opentane-1-carboxylic acid 

and its derivatives (TscHiTscui- 
BABIN), A., i, 467. 
boiling point of (Perrov), A., i, 855. 
1-Methylcyc/opentan-2-and -3-ol, phenyl- 
er of (GopcHor and TaBoury), 
, i, 873. 

miigpeiapeenmteh tens (GopcHor 
and Taxnoury), A., i, 733. 

Methylpentanone, amino-, derivatives 
of (GABRIEL, CoLMAN, and BOTTCHER), 
; i, 625. 

Methylcyclopentan- 3-one, 2-chloro- 
(GopcHot and Tasoury), A., i, 
733. 

t-Methylcyc/vpentan-3-one and its deriva- 
tives (WaLLAcH and v. RECHEN- 
BERG), A., i, 183. 

Methyleyc lopentanones, catalytic reduc- 
tion of (GopcHor and Tasoury), A., 
‘. 873. 

2-Methyl-A!-cyclopenten-5-one and its 
derivatives (Gopcnor and Tasoury), 
A., i, 733. 

Methyl ——_ constitution of (GIL- 
MOUR), P., 363. 

2-Methylcyclopenty1-3’-methyleyc/o- 
pentan-2’-one and its semicarbazone 
(GopcHor and Tasoury), A., i, 873. 

3-Methylcyc/opentyl-2’(or 3’)-methyl 
cyclopentan-5’-one and its semicarb- 
=" (Gopcenor and Taxzoury), A., i, 
873 
Methylphenazonium salts, ——- 
of (KEHRMANN and Havas), A.,, i, 
1241. 
salts and 3-amino-, salts of (KEHR- 
MANN and Havas), A., i, 298. 
3-Methylphenylpropy] chloride, 6-chloro- 
(Vv. a GraBowskl, and KIRscH- 
BAUM), A., i, 613. 


| 1-Methyl- -2-piperidone (FIscHER and 


BERGMANN), A., i, 711. 


INDEX OF 


Methylpropaldehyde, aa-bromo-,  re- 
i, 10. 

f-Methylpropane, aSy-tribromo-, pre- 
paration of Be- dibromo-Be-dimethyl- 
hexane from (KRESTINSKI and Krivo- 
ROTKO), A., i, 1145. 

8-Methylpropane- ayy’ -tricarboxylic 
acid and a-cyano-, ethyl ester 
(THorPE and Woop), T., 1581; P., 
255. 

5-Methy]-5-isopropenyz1-8n-octandione 
and its semicarbazone (LEBEDEV), A., 
i, 1287. 

1-Methyl-2-isopropenyl-A’- egg 


} 
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| 1-Methyl-3-isopropylcyclopentane (Gop- 
actions of (FRANKE and KLEIN), A., | 
| 1-Methyl-4-csopropylcyc/opentan-3-one 


CHoT and TapouRy), A., i, 348 


and its derivatives (WALLAcH and 
v. RECHENBERG), A., i, 183. 

1-Methyl-2- “teopropyle yclopropane (KIsH- 
NER), A., 


| 3-Methyl-5- aamigdiaeniiline and its 


thioureide (K1sHNER), A., i, 1165. 


| Methylprotopine methosulphate (DANcK- 


and its dibromide (HAworrn), T., | 


1249; P., 198. 
a-Methylpropionic 
(ALoy and RapBavt), 
Methylpropylaniline, 
MATSU), A., i, 39 
2-Methy1-5-csopropylbenzeneazoformam- 
ide, 3-bromo-4-hydroxy-, dibromo- 
4-hydroxy-, and 4-hydroxy-, and its 
sodium salt (HEILBRON and HENDER- 
son), I’, 1419. 
Methylisopropyldihydroresorcinol 
(FICHTER, JETZER, and LeeEptn), A., 
i, 281. 


acid, a-hydroxy- 
A., i, 728. 
salts of (Ko- 


oe (RUHE- 
MANN), A., 4 
5-Methyl- 6 iopropyldavone (RUHE- 


MANN), A., 1, 891. 
3-Methy1-6-‘sopropyl-A*'*-cyc/ohexadien- 

one, 2:4:4-t7ichloro- (CROWTHER and 

McComsik), T., 543; P., 68. 
1-Methy1-4-csopropylcyc/ohexan-3-one 


and its 4-carboxylic acid, 2-chloro-, | 


ethyl ester (K61z, BLENDERMANN, 
RosENBUSCH, and SIRRINGHAUS), A., 
i, 1202. 
6-Methyl1-3-isopropyl-A*-cyc/ohexen-2-0l- 
1-glyoxylolactone (K61z and MEYER), 
A., 1, 1067. 
1-Methyl-4-propylidenecyc/opentan-3- 
one and its derivatives (WALLACH and 
v. RECHENBERG), A., i, 183. 
Methyl propyl ketone, chloro., 
carbazone (BLAIsE), A., i, 706. 


semi- | 


Methyl propyl ketonephenylhydrazone, — 


catalytic eae of (ARBUZOV 
and FrriAurF), A., i, 1098. 

a- Methylisopropylmalonic acid, B- 
hydroxy-, 8-lactone, and methy! ester 
of (Orr), A., i, 1302. 


5-Methyl-d-isopropyl-8n-octandione and 
its semicarbazone (LEBEDEV), A., i, 
1287. 

8-Methyl-e-propyloctane, 
(VANIN), A., i, 1296. 

=e (VANIN), A., i, 
1296. 


e-chloro- 


wortt), A., i, 88. 
2-Methylpyrazine-5:6-dicarboxylic acid 
and its salts (BOTTCHER), A., i, 1390. 
4-Methylpyridine, benzoy] derivative (v. 
BRAUN and ScHMATLOCH), A., i, 196. 
3-Methylpyridinium platinibromide 
(GuTBIER and Ravuscu), A., i, 1158. 
1-Methyl-2-pyridone, preparation of, and 
its picrate (FiscHER and NEUNDLIN- 
GER), A., i, 1226. 
5-Methy1-6-pyrimidone-4-carboxylic 
acid, 2-amino-, ethyl ester (JOHNSON 
and ZEx), A., i, 522. 
1-Methylpyrrole-2-aldehyde and its 
phenylhydrazone (Fiscner), A., i, 
1226. 
ee ee ee acid, silver 
salt (FiscHErR), A., i, 1226. 
2-Methylpyrrole-3- -carboxylic acid, 4- 
hydroxy-, ethyl ester (BENARY and 
SILBFRMANN), A., i, 652. 
1-Methylpyrrole-2:5-dicarboxylic acid 
and its silver salt (FiscHEr), A., i, 
1225. 
3-Methylpyrrole-4:5-dicarboxylic acid 
and its ethyl ran ester (PILOTY 
and Hirscn), A., i, 293. 
a-1- -Methylpyrrolidylpropan- a- and -B-ols 
(HEss), A., i, 1879. 


a-1- -Methylpyrrylpropan- -B-ol (HEss), 
A., i, 1378. 
Methylquercetin tetra- and _penta- 


methyl ethers (PERKIN), T., 1635; P., 
253. 

2-Methyl-12-quinindole. See 
man. 

4-Methylquinoline, 4-amino-, and _ its 
hydrochlorides (RABE), A., i, 513. 

6-Methylquinoline, 6-dibromo-, and 3- 
bromo-6-dibromo- (Howitz and 
PuItipp), A., i, 391. 


isoHar- 


| 2-Methylquinolinearsenoxide and _ its 


picrate (FRANKEL and Liéwy), A., i, 
1229. 

2-Methylquinolinearsinic acid, npeee- 
chloride of (FRANKEL and Low Sy Pas 
i, 1229. 


| 2-Methylquinolinediazoaminobenzene 


(STARK and HorrMANy), A., i, 1285. 
1-Methyl-2-quinolone, 5-, 6-, and 8-iodo- 
(Howirz, FRAENKEL, and ScHROE- 
DER), A., i, 388. 


Se ee 


ane 
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1-Methyl-2-quinolone-6-aldehyde 
(Howtrz and Puitirp), A., i, 391. 

2-Methylquinoxaline and its salts 
(BéTrcHER), A., i, 1390. 

2-Methylquinoxaline-3-carboxylic acid, 
ethyl ester (WAHL and Do 1), A., i, 
765. 

8-Methyl-d-isorhamnoside and its tri- 
acetyl derivative (FISCHER and Zacu), 
A., i, 165. 

o-Methylselenolbenzoic acid and _ its 
silver salt and methyl ester (Lesser 
and Werss), A., i, 1184. 

Methylsilicoses (MarrTin), P., 190. 

a-Methylsparteinium salts (Corri£z), 
A., i, 90. 

1-Methy]-2:2:4:4-tetra-allyleyc/ohexan- 
3-one (HALLER), A., i, 630. 

1-Methy]-2:2:4:4-tetraethyleyclohexan- 
8-one (HALLER), A., i, 1357. 

1-Methyl1-3:3:5:5-tetraethylec/ohexan-4- 
one (HALLER), A., i, 1357. 

Methyltetrahydroberberine methiodide 
(FREUND and CoMMESSMANN), A., i, 
505. 

di- and /-N-Methylisotetrahydrober- 
berines (PyMAN), T., 835. 

1-Methyltetrahydroquinoline. See 
Kairoline. 

6- and 8-Methyltetrahydroquinoline, 
benzoyl derivatives of (v. BRAUN, 
GraBowskI, and KirscHBarM), A., i, 
613. 

Methyl tetramethyldiamino/ée7?.-butyl 
ketone (FARBENFABRIKEN VORM. F, 
BaYeER & Co.), A., i, 343. 

Methyl _ tetramethyldiaminoisopropyl 
ketone (FAKBENFABRIKEN VoRM. F. 
BaYyER & Co.), A., i, 343. 

2-Methyltetrazole and its 5-carboxylic 
acid and 5-cyano- (OLIVERI-MANDALA 
and PassaLacqua), A., i, 1398. 

1- and 2-Methyltetrazoles, hydrolytic 
constants of (OLIVERI-MANDALA), A., 
i, 1399. 

Methyl tetritol and its benzoy] derivative 
(GrLmMouR), P., 363. 

Methyltetronic acid, brucine salt (GiL- 
MOUR), P., 363. 

i-Methyl tetrose and its derivatives (GIL- 
MoUR), P., 108, 363. 

N-aud S-Methylthiobenzanilides (May), 
T., 2274; P., 360. 
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' o-Methylthiolcinnamic acid (CHMELEW- 


sKkland FRIEDLANDER), A., i, 860. 
Methylthiolcoumarinic acid (CHME- 
LEWSKI and FRIEDLANDER), A., i, 
860. 
3-Methylthiol-4-nitrosodimethylaniline 
and its hydrochloride (ZINcKE and 
Mier), A., i, 735. 
3-Methylthiolphenol, 4-amino-, and its 
derivatives and 4-nitroso- (ZINCKE and 
MULueEr), A., i, 735. 
8-Methylthiolphenyl iodide (ZiIncKE 
and MU.ver), A., i, 357. 
3-Methylthiolphenyltrimethylammo- 
nium hydroxide and its salts (Zinckr 
and MULuER), A., i, 356. 
2-Methylthiol-6-pyrimidone, 4:5-di- 
amino-,and 5-nitroso-4-amino- (JOHNS 
and BAUMANN), A., i, 774. 
3-Methylthiolquinol and its diacetyl 
derivative (ZINCKE and MULLER), A., 
i, 735. 
Methylisothujone. See 1:3:4-Trimethyl- 
5-isopropyl-A3-cyclohexen-2-one. 
Methylisothujoneoxalicacid. See 1:3:4- 
Trimethyl-5-isopropy]-A3-cyc/ohexen- 
2-onylglyoxylic acid. 
Methyl-p-toluidine, salts of (Decker 
and Becker), A., i, 261. 
Methyl-p-toluidine, N-3:5-trinitro-, 
transformation of, on exposure to sun- 
light (REVERDIN), A., i, 719. 
N-Methyl-m-toluidinoacetonitrile (Vv. 
BRAUN and KruseEr), A., i, 1334. 
1-Methy]-1:5:5-triethylcyc/chexan-6-ol 
(HALLER), A., i, 985. 
1-Methyl-2:2:4-triethylcyclohexan-3-one 
(HALLER), A., i, 1857. 


| 1-Methyl-3:3:5-triethylcyc/ohexan-4-one 


(HALLER), A., i, 1357. 
1-Methy]-1:5:5-triethylcyc/vhexan-6-one 
(HALLER), A., i, 985 
Methylurethylpyridylazoimide (Meyer 
and STaFFEN), A., i, 531. 


| a-Methylvaleric acid, a-hydroxy- (ALOY 


and Rapavt), A., i, 728. 
Methylverbenene (BLUMANN and ZEIT- 
SCHEL), A., i, 497. 


Meyer's reagent, use of (PAZIENTI), A., 


lil, 154. 


| Mica, dehydration of (Brun), A., ii, 


Methylthiocarbimide, transformation of | 
methyl thiocyanate into (Smrrs and | 


VIXSEBOXSE), A., ii, 853. 


3-Methylthiolbenzenediazonium chlor- | 


ide (ZINCKE and MULuER), A., i, 357. 
3-Methylthiolbenzoic acid and its nitrile 
(ZINCKE and MULLER), A., i, 357. 


$-Methylthiol-p-benzoquinone (ZINCKE | 


and MULLER), A., i, 735. 


785. 
Michler’s ketone. See 4:4’-Tetramethyl- 
diaminobenzophenone. 
Microbes, biochemistry of (FRANZEN 
and EGGER), A., i, 1421. 
influence of minute quantities of al- 
kaline substances on (TRiILLaT and 
FovasstER), A., i, 148. 
nitrogen-fixing, influence of radio- 
activity on (Stroxtasa), A., i, 
1421. 
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Microbes, action of uranium salts on 
(AGULHON and SAzERAC), A., i, 143. 
Microchemical reagents, preparation of 

pure (LENZ), A., li, 236. 
Microchemistry of plants (TUNMANN), 
A., ii, 450 
Micro-organisms. See Microbes. 
Microperthite (Brauns and UULIG), 
A., ii, 519. 


Milk, presence of boron in (BERTRAND 


and AGULHON), A., i, 934. 


soluble caseins of (LinpeEr), A., i, | 


1414, 
fluorine in (GAUTIER and CLAUs- 
MANN), A., i, 1017. 


absence of phosphatides from (NsrE- | 


GORAN), A., i, 1133. 


effect of pituitary extract on the se- 


cretion of (HAMMOND), A., i, 1133. 


proteins of (Linper), A., i, 1116, 


1414. 


removal of proteins from, in the esti- | 


mation of lactose (WELKER and 
Marsh), A., ii, 634. 

oxidation-number of (Jona), A., ii, 
640. 

metabolism of rabbits fed on (LA- 
QUEUR), A., i, 546. 

enzymes of, and of milk glands 
(GRIMMER), A., i, 1021. 

influence of heat on (GRrossEr), A., i, 
424, 

action of, on starch paste, with and 
without hydrogen peroxide (La- 
GANE), A., i, 934. 

alcohol content of, after ingestion of 
alcohol (Vérrz and PAECHTNER), 
A., i, 934. 

coagulation of (ALEXANDER), A., i, 
1008 ; (ScHRYVER), A., ii, 850. 


coagulation of, by rennin (MELLAN- | 


BY), A., i, 114. 

influence of calcium chloride on the 
coagulation of (Linpet), A., i, 
1116. 

action of citric acid and calcium salts 
on the curdling of (Karz), A., i, 
212. 

cow’s, Schardinger’s reaction 
(RULLMANN), A., ii, 260. 


for 


cow’s and human, comparative com- | 


position of (MEIcs and Marsn), | 


A., i, 1414. 
heated, relative values of fresh and 
(E1cuLov), A., i, 215. 
peptonised, digestion of (MirscHNIK), 
A., i, 1262. 
reactions of (BorDAs), A., ii, 738. 
peroxydase reactions of (Jona), A., ii, 
640 ; (GRIMMER), A., ii, 260. 
detection of benzoic and salicylic acids 
in (WAGENAAR), A., ii, 1082. 


CLV. Ii. 
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Milk, detection of hexamethylenetetr- 
amine in (ROSENTHALER and 
UNGERER), A., ii, 1084. 

detection of nitrates in (BARTH), A., 
ii, 1069. 

detection and estimation of nitrates 
and nitrites in (ELSDON and Svut- 
CLIFFE), A., ii, 979. 

detection of potassium dichromate in 
(GREWING), A., ii, 986. 

analysis of (VUAFLART), A., ii, 445. 

estimation of benzoic acid in (LivEr- 
SEEGER), A., ii, 638. 

estimation of boric acid in (RIcHARD- 
son and WAL Ton), A., ii, 431. 

estimation of fat in (CROLL), A., ii, 
1083. 

estimation of lactose in(KRETSCHMER), 
A., ii, 635; (SANFELIcI), A., ii, 
447, 

estimation of proteins in (DE GRAAFT 
and ScHAAP), A., ii, 445. 

attempt to estimate the vitamine- 
fraction in (FuNK), A., i, 557. 

Mine air, apparatus for examination of 
(LEvy), A., ii, 157. 
Mineralisers, gaseous, in a magma (Nic- 

GLI), A., ii, 33. 

Minerals, containing arsenic, antimony, 
and tellurium, sublimation tempera- 
tures of (JoLy), A., ii, 556. 

from the granulites of Casa Francese, 
Sardinia (LovisaTo), A., ii, 613. 

from Ceylon gravel (TSCHERNIK), A., 
ii, 421, 518, 970. 

from Formosa (OKAMOTO), A., ii, 67. 

from Golling, Salzburg (Dont and 
Huawatscu), A., ii, 718. 

from Kerch and Taman, 
(Popov), A., ik 970. 

from the Kinzig Valley, Baden (Diirr- 
FELD), A., ii, 1064. 

from the Ilmen Mountains, Urals 
(SILBERMUNTZ), A., ii, 423. 

from the pegmatites of Madagascar 
(Lacroix), A., ii, 69, 284; (Dv- 
PARC, SABoT, and WuNDER), A., ii, 
782. 

from the Malay States (ANoN.), A., ii, 
782. 

Mexican (VAN Horn), A., ii, 229. 

from Princeton, New Jersey (Haw- 
KINS), A., ii, 422. 

from Renfrewshire (Houston), A., ii, 
233. 

from Tuscany (MANASSE), A., ii, 230. 

which function as electrodes (WELLS), 
A., ii, 749. 

radioactivity of (BELLMER), A., ii, 


Crimea 


solid solution in (Foote and Brap- 
LEY), A., ii, 717, 867. 
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Minerals, fractionation of, in the electric 


micro-furnace (FLETCHER), T., 2097; | 


P., 134. 
treatment of, with Sonstadt’s solution 
(HILLEBRAND), A., ii, 418. 


activity of potassium in (Bitrz and | 


Marcos), A., ii, 547. 


action of sulphur monochloride on | 


(LUKENS), A., ii, 955. 
radioactive. See Radioactive minerals. 
rare, melting points of (FLETCHER), 
A., ii, 516. 
readily decomposable, thermal dis- 
sociatiou of (FrigpRicH and Sirs), 
A., ii, 28. 
rock-forming, weathering of, under 
the influence of sulphurous acid 
(Lotz), A., ii, 972. 
microchemical detection of carbonates 
in (HEEGER), A., ii, 244. 
estimation of water and carbon dioxide 
in (Dirrricn and Erret), A., ii, 
72. 
Mines, explosion of gases in (BuRnRELL), 
A., i, 329 
estimation of the inflammable gas in 
(HARGER), A., ii, 628. 
Mixtures, surface tension of (WORLEY), 
P., 359, 360. 
binary, refractive index of (MAzzucc- 
HELLI), A., ii, 165; (ScHWERs), 
A., ii, 453, 537. 
crystallisation temperatures of 
(Baup), A., ii, 475. 
influence of chemical constitution 
on the thermal properties of 


(VANSTONE), T., 1826; P., 262; | 
| Molluses, sea, glycogen in (STARKEN- 


(PascaL and Normanp), A., ii, 
292, 304, 1031. 

vapour pressure of (MARSHALL), P., 
157; (DoLEzALEK), A., ii, 481 ; 
(DoLEZALEK and Scuvuwze), A., 
ii, 482 ; (VAN LAAR), A., ii, 670. 

internal friction of (WEINBERG), 
A., ii, 834. 

of liquids, relation between the 
heat of formation of, and their 
composition (Baup), A., _ ii, 
1025. 

of liquids, fluidity of (BrncHAm, 
Waiter, THomas, ard CADWELL), 
A., ii, 675; (Mventy), A., ii, 
1029. 


ternary, partial pressures of (ScHREI- 

NEMAKERS), A., ii, 196. 
Molasses, preparation of betaine from 

(URBAN), A., i, 449. 

extraction of glutamic acid hydro- 
chloride and betaine hydrochloride 
from (STOLTZENBERG), A., i, 345. 

estimation of sugar in (FriBouRG), 
A., ii, 159. 


INDEX OF 
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Molecular association of liquids (Ba‘s- 

CHINSK]I), A., ii, 182. 

attraction (JARVINEN), A., ii, 293. 
in liquids and their films (GARVER), 

A., ii, 673. 

cohesion, relation between molecular 
weight, valency, and (MATHEWs), 
A., ii, 674. 

complexity of liquids (TURNER), A., 
ii, 115. 

compounds, formation of, in the 
primary stages of reactions (ENG- 
LER), A., ii, 767. 

conductivity, relation between visco- 
sity and, in solutions (WALDEN), 
A., ii, 660. 

rearrangements of carbon compounds 
(Derick and BorNMANN), A., i, 
1054. 

refraction of organic compounds con- 
taining a gem-dialkyl group (v. 
AuwERs), A., ii, 261. 

structure, optical activity and en- 
antiomorphism of (BARKER and 
Mars), T., 837; P., 62. 

weight. See Weight, molecular. 

Molecules, proof of the existence of 

(PrHLBLAD), A., ii, 2. 

constitution of (Bor), A., ii, 689, 
943, 1045 ; (CrEHORR), A., ii, 689. 

mutual mechanical action of (BrIL- 
LOUIN), A., ii, 193. 

chemical and crystal (FEporov), A., 
ii, 305 

liquid, solid, and ionic, heats of 
formation of (BoUSFIELD), A., ii, 
383. 


STEIN and HENZE), A., i, 221. 
Molybdates. See under Molybdenum. 
Molybdenum, isolation of, from the 

coalfield of Liége (JorissEN), A., ii, 

224. 

Molybdenum alloys with chromium and 
cobalt (HAYNEs), A., ii, 328. 

with cobalt (RAypT and TAMMANY), 

A., ii, 1062. 
Molybdenum carbide, preparation of 
(HitpertT and OrnsTErn), A,, ii, 
604. 
pentachloride, electrical conductivity 
of solutions of (Lioyp), A., il, 
9153. 

halogen compounds, constitution of 
the (Koppgt), A., ii, 58 

Molybdic acid, rotatory power of 
organic complexes of (Mazzucc- 
HELLI, Ranucci, and SABATIN!), 
A., ii, 817. 

Molybdates (Wemre), A., ii, 58. 

Paramolybdates, constitution of 


| (Copaux), A., ii, 605. 
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Molybdenum, detection of (KomARov- 
SKI), A., ii, 882. 
detection of, by means of potassium 
iodide and mercurous nitrate 
(Pozzi1-Escort), A., ii, 532. 


estimation of, gravimetrically, in steel | 


(ZINBERG), A., ii, 796. 


separation of copper from (TREAD- | 


WELL), A., ii, 342. 
Molybdic acid. See 
denum. 

Monazite sand, estimation of thorium 
in (MEerzcER and Zons), A., ii, 157. 
Monkey, metabolism of purines in the 
(Hunter and Givens), A., i, 126. 
Monosaccharides, cyanohydrins of 

(Kravz and Kioup), A., i, 954. 


under 


Molyb- | 


Montanic acid and a-bromo-, and their | ns 
Mud, radium in varieties of (BUCHNER), 


derivatives (MEYER and Brop), A., 
i, 1152. 
esters, amide and chloride of (RYAN 
and ALGAR), A., i, 335. 
Montmorillonite from Bordes, Vienne 
(AzEMA), A., ii, 784. 
Mordenite from Tyrol and the Faroe 
Islands (TuvucutTt), A., ii, 868. 
Morphine and narcotine, solubility of, in 
acetone and in water (Gu&RIN), A., 
i, 642. 
action of, on 
DERES), A., i, 940. 


the circulation (AN- 


influence of alkaloids on the pharmaco- | 
logical action of (MEISSNER), A., i, | 


1279. 
elimination of injected 
court), A., i, 681. 
double salts of narcotine and (BorH- 
RINGER & SOEHNE), A., i, 385. 
estimation of, in opium (GuéRIN), A., 
ii, 353. 
estimation of, in urine (v. KAUFMANN- 
AssEr), A., i, 1134. 
apoMorphine, supposed formation of, 
from morphine (FEINBERG), A. ,i, 643. 
attempts to synthesise (Kay and 
PictEr), T., 947; P., 131. 
hydrochloride, formula of (PAOLIN1), 
A., i, 1098. 
Morphineglucoside and its tetra-acety] 
derivative (MANNICH), A., i, 87. 
Morphineglucoside, a-amino-, and its 
_— (IRVINE and Hywnp), 
+» 55. 
Moss, acids of (FiscHER), A., i, 1385. 
Moulds, formation of volatile antimony 
compounds by (Vv. KNAFFL-LENZ), 
A., 1, 800. 
formation of carbamide in (Fosse), 
A., i, 327. 
decomposition of carbamide, uric acid, 
hippuric acid, and glycine by 
(Kossowrez), A., i, 146, 572. 
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Moulds, assimilation of guanine and 
guanidine by (Kossowicz), A., i, 
800. 

hydrolysis of hippuric acid by (Dox 
and Nerpiae), A., i, 800 

assimilation of nitrites by (KossowIcz), 
A.,-i, 541 

cleavage of pyromykuric acid by (Dox 
and NeIpIc), A., i, 945 

decomposition of uric and hippuric 
acids by (Kossowicz), A., i, 230. 

Mucin from the stomach(L6rEz-SuAREz), 

A... 3, 1267, 

Muconic acid, preparation of (BEHREND 

and KooLMAN), A., i, 8. 

behaviour of, in liver-perfusion re- 
searches (HENSEL and RIEssER), A., 
i, 1416. 


A. it, S21. 

Mulberry, adenine and aspartic acid in 
the leaves of (MiMuROTO), A., i, 
235. 


Muscle, chemistry of (BuGLIa and Cos- 

TANTINO), A., i, 219, 679, 1019. 

chemical pathology of (GruND), A., i, 
315. 

electrical investigation of (RoAF), A., 
i, 421. 

apparatus for measuring the rise of 
temperature in (HILL), A., i, 422. 

contraction of {MINEs), A., i, 422. 

physico-chemical theory of contraction 
of (Bere), A., i, 314. 

Zuntz’s theory of the contraction of 
(BERG), A., i, 182. 

contraction of, under various conditions 
(KLEEFELD), A., i, 555. 

mechanical efficiency of the contraction 
of (H1tt), A., i, 1131. 

osmotic and colloidal imbibition by 
(BEUTNER), A., i, 315. 

influence of lipoids on narcosis of 
(CHoquarRD), A., i, 423. 

effect of adrenal secretion on fatigue 
of (CANNON and Nicsg), A., i, 677. 

behaviour of the creatine of, during 
fatigue (ScAFFIDI), A., i, 676. 

creatine content of (MyEks and FINE), 
A., i, 315, 1417. 

influence of starvation and carbohydr- 
ate feeding on the creatine content 
of (Myers and Fring), A., i, 1132. 

dialysis of creatine from (LEo and 
Howe), A., i, 555. 

ethyl alcohol in (TayLor), A., i, 


1132. 
extractives of (JoNA), A., i, 422; 
(GuLEwitscH), A., i, 1100; 


(SMORODINZEV), A., 1, 11382. 
fluorine in (GAUTIER and CLAUuUs- 
MANN), A., i, 1017. 
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Muscle, viscosity and surface tension of 
solutions of the proteins of (Bor- 
TAzzI and D’ Agostino), A., ii, 927. 

cleavage products of proteins of 
(WEIcHARDT and ScowENk), A., i, 
422. 
sarcolactic acid in diabetic (Woon- 
YATT), A., i, 936. 
delayed heat-production by, stimu- 
lated in oxygen (HILL), A., i, 314. 
glycolysis by (Gicon and Masstn1), 
A., i, 1270. 
estimation of glycogen in (Brerry 
and Gatin-GruzewskA), A., ii, 
635. 
cardiac. See Heart muscle. 
dog’s, myokynine from (ACKERMANN), 
y eS 
composition of, from fasting dogs 
(BrppLE and Howe), A., i, 933. 
frog’s, production of heat in (PETERs), 
A., i, 1412. 
catalase in (HAMMERSTEN), A., i, 
1019. 
effect of various compounds on the 
gaseous interchange of (THUN- 
BERG), A., i, 1019. 
action of potassium chloride 
(S1EBEcK), A., i, 556 
effect of anoxybiosis on the dis- 
appearance of glycogen from 
(LEssEr), A., i, 1129. 
action of sodium salts and of nicot- 
ine on (BURRIDGE), A., i, 320. 
living perfused, formation of carbon 
dioxide in {EttAs), A., i, 1270. 
mammalian, estimation of carnosine 
in (MAUTHNER), A., i, 933. 


on 


INDEX OF 
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Muscular rigidity, oxygen intake during, 
in decerebrate cats (Roa¥F), A., i, 
1124. 

Muscular work following forced breath- 
ing, excretion of carbon dioxide after 
(Hiezy), A., i, 921. 

Myokynine and its salts (ACKERMANN), 
A., i, 181, 917. 

Myrcene, isomerides and polymerides of 
(LEBEDEV), A., i, 1289. 

Myricyl-d-glucoside and its tetra-acety] 
derivative (SALWAy), T., 1027; P., 
171. 

Myristic acid, glycerol esters of (Lipp 
and MILLAR), A., i, 1038. 

8-Myristin (Grn and Scureyen), A,, 
i, 159. 

a-Myristo-y-chlorohydrin 
SCHREYER), A., i, 159. 

8-Myristo-ay-dichlorohydrin (GrUnN and 
ScHREYER), A., i, 159. 

a-Myristo-8-stearin (Grivn and Scurey- 
ER), A., i, 159. 


(GrtN and 


| a-Myristo-8-stearo-y-chlorohydrin 


plain, of the guinea-pig, anaphylactic | 


reaction of (DALE), A., i, 132. 


plain isolated, response of, to Ringer's | 


solution of varied concentration 
(DALE), A., i, 675. 


plain and striated, properties 


| 


of | 


liquids expressed from (Borrazzi | 


and D’Acostrno), A., ii, 1035; 
(BorrTazzI and QUAGLIARIELLO), 
A., i, 1132. 
striated, fatty metamorphosis 
(BELL), A., i, 135. 
effect of veratrine on (QUAGLIARI- 
ELLO), A., i, 320. 
various, of different animals, estima- 
tion of creatine in (CABELLA), A., i, 
555. 
voluntary, 


of 


changes in, in disease 


(JEWESBURY and TopLky), A., i, 
792. 
Muscle-plasma, physical chemistry of | 
(Borrazzi), A., i, 933. 
Muscular exercise, effects of, in man 
(Cook and PEMBREY), A., i, 305. 


(GruN and SCHREYER), A., i, 159. 
Mytilitol and its acetate (JANSEN), A. 
i, 791. 
Mytilus edulis, extractive from the valve 
muscles of (JANSEN), A., i, 791. 


N. 


Naphtha, asphalt theory of the formation 
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aminobenzoyl derivative, amino- 
benzoyl derivatives of (FARREN- 
FABRIKEN VorM. F. BAYER & Co.), 
A., i, 96. 
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methyl ether, 2:4:5-¢rinitro- (RINDL), 
T., 1916; P., 264. 
a-Naphthylamine, pressure-temperature 
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Neodymium salts, absorption spectra of 
(JonEs and Guy), A., ii, 86. 
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519. 


= structure of (KARANDEEV), 
A., ii, 518. 
watleas of a potassium compound of 
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estimation of, volumetrically (MEv- 
RICE), A., ii, 986. 
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action of, on frog’s muscle (BuR- 
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application of Dolezalek’s gas solu- 
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behaviour of lecithin with (NEUBERG 
and Karozac), A., i, 793. 


synthesis of sugars under the influence 


of (STOKLASA, Sepor and Zpor- 
NICKY), A., i, 342. 
action of, on the respiratory exchange 


(v. Beneztr and Fvens), A.,: i, 
792. 
Nitrates. See unjer Nitrogen. 


Nitration, catalytic action of mercury 
in (WOLFFENSTEIN and Borers), A.. 
i, 353. 

Nitrie acid. See under Nitrogen. 

Nitric oxide. See Nitrogen dioxide. 

Nitrilases, hydroxy-, asymmetric syn- 
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BRAUN and DANzIGER), A., i, 242. 
aromatic, electrochemical reduction 
of (BRAND and EISENMENGER), 
Bit, TF. 
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absorption of, by mixtures of barium 
oxide and charcoal (Ewan and 
Napter), A., i, 714. 
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iodide, explosion of, by acoustic asd 
(BECKMANN and Faust), A., ii, 
1050. 
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crystallisation of (BEHNKEN), A 
ii, 584. 
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tomndinn of, in the high tension 
arc (FiscHER and HEN®), A., ii, 
132, 317; (Kornie), A., ii, 210. 
decomposition of (BRINER and 
BouBNnoFF), A., ii, 210. 
action of finely divided nickel on 
(FELGATE), A., ii, 951. 
action of, on a neutral solution of 
potassium permanganate (DurTT, 
CHATTERJI, and BANERgI), P., 
235. 
estimation of (BAUDISCH and KLIN- 
Ger), A., ii, 74; (KOEHLER and 
MARQUEYROL), A., ii, 241. 
peroxide or tetroxide (nitric peroxide) 
refraction and _ dispersion of 
gaseous (C. and M. Curu- 
RERTSON), A., ii, 993. 
vapour-pressure of (Russ and EBEr- 
WEIN), A., ii, 186. 
trioxide (nitrogen sesquioxide ; nitrous 
anhydride), action of, on camphene 
(Liep), A., i, 1077. 
Nitrie acid, action of, on metals and 
alloys (STANSBIE), A., ii, 501. 
action of, on man (LEHMANN and 
Diem), A., i, 320. 
pharmacological action of esters of 
(MARSHALL), A., i, 1022. 
detection of (DE JONe), 
874. 
detection of, in presence of nitrous 
acid (IVANOV), A., ii, 149. 
detection of, in fruit juices (CoHN), 
A., ii, 723 
detection of minute quantities of, 
in water (ROTHENFUSSER), A., ii, 
789. 
estimation of, yo Schloesing’s 
method (CANET), A., ii, 240. 
quantitative estimation of, in waste 
acids (F1ncH), A., ii, 429. 
estimation of, in mixtures with 
carbamide (Massinx), A., ii, 150. 
estimation of, in fruit juices (Ti1- 
MANS and SPLITTGERBER), A., ii, 
528. 
estimation of, colorimetrically, in 
water (SILBER), A., ii, 978. 
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Ni nm :— 
between sulphates, carbonates, 
and (AMADORI), A., ii, 1030. 

assimilation of (BAUDISCH and 
Mayer), A., i, 324; (BAUDISCH), 
A., i, 1424. 

loss of, by soils (VoGEL), A., i, 810. 

detection of, in milk (Barra), A., 
ii, 1069. 

detection of, in sea water (CorE- 
LAND and Soper), A., ii, 790. 

detection and estimation of, in 
milk in presence of nitrites (ELs- 
DON and SutciirFeE), A., ii, 979. 

estimation of, with indigo (Ca- 
vazzA), A., ii, 75. 

estimation of, by Schloesing’s pro- 
cess (HAc), A., ii, 723. 

influence of chlorides on the estima- 
tion of, in soils (STEWART and 
GREAVES), A., ii, 528. 

effect of sulphates on the estimation 
of, in soils (KELLEY), A., ii, 
619. 


troge 
Nitrates, solubility in the solid state | 


Nitrous acid, formation of, in plant © 


extracts, by oxidation (BacH), 
A., i, 946. 

rate of reaction of carbamide and, 
in dilute solutions (BONNER and 
BisHop), A., ii, 335. 

reaction of formaldehyde with (Va- 
NINO and ScHINNER), A., ii, 241. 


action of thiocarbamide with 
(CoapE and WERNER), T., 1221 ; 
P., 188. 


detection of (VAUBEL), A., ii, 706. 

detection of, in presence of ferric 
salts (ARTMANN), A., ii, 528. 

detection of, in water (Primor), A., 
ii, 75. 

estimation of, in waste acids (FINCH), 
A., ii, 429. 

Nitrite ion, transport number of the 
(Duar and BHATTACHARYYA), A., 
ii, 665. 

Nitrites, equivalent conductivity and 
ionisation of (RAY and DHAR), 
jp xe 

influence of, on the body tempera- 
ture (Krauss; Jacops), A., i, 
680. 

assimilation of (BAupIscH and 
Mayer), A., i, 324; (BAUDISCH), 
A., i, 1424. 

assimilation of, by moulds (Kosso- 
wicz), A., i, 571. 

detection and estimation of, in milk 
in presence of nitrates (ELSDON 
and SutciiFFE), A., ii, 979. 

estimation of, in presence of nitrates 
(Lectére), A., ii, 978. 
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Nitrogen :— 
Nitrites, estimation of, with thio- 
carbamide (CoADE and WERNER), 
T., 1221; P., 188. 
estimation of, in water (Duyk), A., 
ii, 149. 
estimation of, in drinking water 
(LoMBARD), A., ii, 429. 
Hyponitrous acid and its calcium and 
sodium salts, equivalent conductivi- 
ties of (RAy, Dr, and Duar), T. 
1562; P., 185. 

Nitrogen organic compounds, aliphatic, 
absorption of ultra-violet light by 
(BrELECKI and HENR1), A., ii, 650. 

Nitrogen, detection of, in organic com- 

pounds (ZELLNER), A., ii, 74. 

organic, detection of, by the Lassaign: 
reaction (MULLIKEN and GABRIEL), 
A., ii, 789. 

apparatus for estimation of (WENTzK1), 
A., ii, 723. 

apparatus for fumeless Kjeldahl esti- 
mation of (Sy), A., ii, 429. 

apparatus for absorption of ammonia 
in estimations of (LickFETT), A.,, ii, 
1069. 

quantitative distillation of ammonia 
in estimation of (KoBER and 
GRAVEs), A., ii, 978. 

estimation of (VAN EYNDHOVEN), A., 


’ 


ii, 874. 

estimation of total (KNuBLAvcH), A., 
ii, 789. 

estimation of, gasometrically (VAN 


SLYKE), A., ii, 1084, 1085. 

estimation of, by the Kjeldahl-Gun- 
ning process (CARPIAUX), A., ii, 
240. 

gaseous, estimation of, by means of 
calcium carlide (Natus), A., ii, 527. 

estimation of, in ammonium salts 
(GAILLOT), A., ii, 240. 

estimation of, in barley (BuNGE), A., 
ii, 1069. 

estimation of, in blood (Fouin and 
DENIs), A., i, 310; (BANG and 
Larsson), A., ii, 740. 

estimation of, in caoutchouc (SCHMITZz ; 
TscHircH and Scumitz), A., ii, 
631. 

estimation of, in egg-white (By- 
WATERS), A., ii, 807. 

estimation of soluble, in flour (Rovs- 
SEAUX and Srror), A., ii, 351. 

estimation of, in mixtures of gases 
(MATHERs and LEB), A., ii, 871. 

estimation of, in humus (LrpMAN and 
PresskEy), A., ii, 335. 

estimation of, in nitrocellulose (KorH- 
LER, MARQUEYROL, and JOVINET), 
A., ii, 334, 
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Nitrogen, estimation of, in urine (v. 
SPINDLER), A., ii, 1069. 


Nitrogen atom, doubly-linked, configura- _ 


tion of (MiLts and Barn), P., 309. 

Nitrogenous compounds, influence of 
organic salts on the decomposition of, 
in soils (GERLACH and Deuscu), A., i, 
239. 

Nitro-group, ring formation between the 
amino-group and the (Arnp?), A., i, 
1394. 

Nitrolime and its decomposition in soils 
(Mixo), A., i, 152. 

Nitro-nitrogen ¢richloride, attempts to 
prepare (NoyEs), A., ii, 584. 

Nitroprussides, reaction of, with acetone 
and acetophenone (CAmBI), A., i, 
606. 

Nitrosites, aliphatic (SIDORENKo), A., 
i, 1298. 

Nitrosoamines, electrochemical reduction 
of (BACKER), A., i, 386. 

Nitrosyl chloride, preparation and pro- 

perties of (BRINER and PyLkov), 
A., ii, 317. 

synthesis of (WouRTZEL), A., ii, 
771. 

Nitrous acid and oxide. 
Nitrogen. 

Nonane, w-nitro- (JEGorov), A.,i, 154. 

dicyclo-[1, 3, 3]-Nonane, synthesis of de- 
rivatives of (MEERWEIN and Scunt'r- 
MANN), A., i, 869. 


dicyclo-[1, 3, 3]-Nonane-2:6-dione and its | 


derivatives (MEERWEIN and Scuniir- 
MANN), A., i, 871. 

dicyclo-[1, 3, 3]-Nonane-2:6-dione-1:5- 
and -3:7-dicarboxylic acids, methyl 
esters, and their derivatives (MEER- 
WEIN and ScHNURMANN), A., i, §71. 

dicyclo-[1,3,3]-Nonane-2:6-dione-1:3:5:7- 
tetracarboxylic acid, methyl esters, 
and their derivatives (MEERWEIN and 
ScHNURMANN), A., i, 870. 


See under | 


n-Nonoic acid (ennoic acid, pelargonic 


acid), tert.-buty] ester (HAUSER and 
Kuorz), A., i, 1038, 

i-Nonoic acid, B-amino- and @-nitro- 
(Jeconov), A.,i, 154. 

Nonylamine and its salts(JEGoROV), A., 
i, 154 


Nopinene (8-pinene), rotatory dispersion — 
of derivatives of (TscHUGAKV and | 


KIRPETCHEV), A., ii, 809. 
Norcotarnine and its picrate (DECKER 

and Becker), A., i, 290. 
Norisoharman and its salts and chloro- 

(PERKIN and Rosinson), T., 1981. 


| 1:5-cycloOctadiene diozonide (HAnRIEs),” 


Norhydrastinine and its salts and de- | 


rivatives (DeckER, Kropp, Hoyer, 
and Brecker), A., i, 289 ; (DECKER), 
A., i, 290. 


li. 1435 


Norleucine (a-wiminohexoic acid), resolu- 
tion of, into its optically active com- 
ponents, and its acyl derivatives 
(ABDERHALDEN, FROEHLICH, and 
Fucus), A., i, 1049. 

Novaspirin, salts of, with euquinine, 
aristoquinine, saloquinine, and quina- 
phenine (ANGELONI), A., i, 1877. 

Nuclease, activity of (DE LA BLAN- 
CHARDIERE), A., i, 1254. 

Nucleases (LEVENE and LA Fores), A., 

i, Sl. 
effect of heat on vegetable (TEopOR- 
Esco), A., i, 542. 

Nucleic acid metabolism. See Meta- 
holism. 

a-Nucleic acid, biological value of 
(Bross), A., i, 549. 

Nucleic acids, action of, with colouring 
matters (FEULGEN), A., i, 660. 

Nuclein metabolism. See Metabolism. 

Nucleohistcne (STEUDEL), A., i, 1116. 

Nucleohistones and their detection 
(PATEIN), A., i, 316. 

Nucleoproteins, intermediate products 
in poisoning by (DE WAELE), A., i, 
1420. 

Nutrition, effect of, on metabolism dur- 
ing succeeding starvation (SCHLOSS- 
MANN and MURSCHHAUTSER), A., i, 
1013. 

insufficient, influence of, on meta- 
bolism (Zuntz, Morevuuls, and 
DiAkov), A., i, 1263. 


0. 


Oats, influence of ammonium sulphate 
on the assimilation of phosphorus by 
(MirscHERLICH and SIMMERMACHER), 
A., i, 580. 

Obituary notices :-— 

Paul Emile (dit Francois) Lecoq de 
Boisbaudran, T., 742. 

Edward Divers, T., 746. 

Humphrey Owen Jones, ‘I’., 755. 

John William Mallet, T., 760. 

Henry de Mosenthal, T., 763. 

3enjamin Edward Reina Newlands, 
T., 764. 

John Pattinson, T., 765. 

Arthur Richardson, T., 766. 

John Wade, T., 767. 

William Ord Wootton, T., 774. 

Obsidian pebbles, analysis of (MERRILL), 
A., ii, 233. 


A., i, 286. 
Octahydrindene (IpATiry), A., i, 1165. 
Octahydro-a-camphorene (SEMMLER and 

RosENBERG), A., i, 378. 


{ 
| 
I 
1 
i 
| 
i 
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Octahydroeugenole (MADINAVEITIA and 
SuREDA BuANngs), A., i, 177. 

Octane, a@-diamino-, dibenzoyl deriv- 
ative (v. Braun and Derurtscn), A., 
i, 251. 

cycloOctane-1:5-dione, preparation of, 
from caoutchoue and its disemicarb- 
azone (HARRIES), A., i, 1212. 

Octanol, preparation of esters of (SEN- 
DERENS and ABOULENC), A., i, 700. 

cycloQctatetraene and its derivatives 
(WILLSTATTER and HEIDELBERGER), 
A., i, 348. 

n-Octoic acid, fevt.- amy] and -buty] esters 
(HAvsER and K1iorz), A., i, 246, 1038. 

sec.-Octylacetoacetic acid, menthy] ester 
(RuPE and LENZINGER), A., i, 266. 

Octylamine, @-chloro-, and its salts and 
derivatives (v. Braun and Devutscn), 
A., i, 251. 

Octyldihydroberberine and its hydr- 
iodide (FREUND and STEINBERGER), 
A,, i, 510. 

Odour, use of, in volumetric analysis 
(SacuErR), A., ii, 973. 

(Edema in the brain (PIGHINI, BARBIERI, 
and CARBONE), A., i, 551. 

irites, from Montana (Larsen and 
unT), A., ii, 869. 
Oils, relation between the saponification, 
iodine, aud refractometer numbers 
of (RIcHTER), A., ii, 163. 
glycerides of (BOmER), A., i, 441; 
(B6mER and Limpricg), A., i, 442. 
animal and vegetable, distinction 
between (MArcusson and ScHILL- 
ING), A., ii, 885. 
essential, constituents of (SEMMLER 
and Rissg), A., i, 66, 188, 369, 
987 ; (SEMMLER and RosENBERG), 
A., i, 377 ; (SEMMLER and JONAS ; 
SEMMLER and BECKER), A., i, 
742; (ScHIMMEL & Co.), A., i, 
743 ; (RovurE-BerRTRAND FIIs), 
A., 1,746 ; (SEMMLER and Tosias), 
A., i, 885; (LALouRr), A., i, 1079. 
and terpenes (WALLACH and vy. 
RECHENBERG), A., i, 182 ; (WAL- 
LACH and Fry), A., i, 278 ; (WAL- 
LACH), A., i, 452, 482. 
analysis of (DoncRr), A., ii, 798. 
estimation of cineole in (Donce), 
A., ii, 442. 
estimation of glyceryl] acetate in 
(HALL and Harvey), A., ii, 253. 
ethereal. See Oils, essential. 
hardened, detection of (Krers and 
Ror), A., ii, 256. 
mineral. See Petroleum. 
volatile, apparatus for the rapid estim- 
ation of (CHATTOPADHYAY), A., ii, 
1080. 


INDEX OF SUBJEUTS. 


Oleanol, derivatives of (Turin. and 
Naunron), T., 2050; P., 301. 

Oleanone and its derivatives (TuTIN and 
Naunton), T., 2054; P., 301. 

Oleic acid, solidifying and melting 
points of mixtures of stearic acid 
and (MELDRUM), A,, i, 1301. 

velocity of addition of iodine to (Mu:- 
LER), A., ii, 34. 

Oleic acid, ammonium salt, liquid 
crystals of (MLopzIEJOVSKI), A,, ii, 
306 ; (LEHMANN), A., ii, 933. 

Olive oil, detection of earth-nut oil in 
(Livers), A., ii, 163. 

Olivines (Busz and Rissgre), A., ii, 
971. 

Omentum, physiological importance of 
the (GILLELS), A., i, 1262. 

Oncoba echinata, constituents of the fat 
of the seeds of (GoULDING and AKERs), 
P:, 10%. 

Opium, estimation of morphine in 
(GuERIN), A., ii, 355. 

Optical activity and enantiomorphism 
of molecular and crystal structure 
(BARKER and Marsn), T., 837; 
P.; 62. 

and colour (LONGOBARDI), A,, ii, 368. 
constants of metals in the ultra-red 
(FORSTERLING and FREEDERICKSZ), 
A., ii, 165. 
inversion, Walden’s (MCKENZIE and 
Croven), T., 687; -P., 109.; 
(FRANKLAND), T., 713 ; P., 93; 
(Fiscuer), A., i, 177 ; (Hor- 
TON), A., ii, 743. 
model to illustrate (GARNER), 
P., 198. 
properties of the four carbon-atom 
ring (LEBEDEV), A., ii, 993. 
superposition (TscHUGAEYV and GLEB- 
KO), A., ii, 897. 

Optically active compounds, origin of, 
in living cells, and their artificial 
preparation without help of asym- 
metrical substances (ERLENMEYER), 
A., i, 836. 

influence of constitution on the rotatory 
power of (RuPE and WOLFSLEBEN), 
A., i, 264; (Rupr), A., i, 266; 
(Rupe and LENzINGER), A., i, 884. 

influence of solvents on the rotation 
of (PaATreRsON and Forsyrn), T., 
2263 ; P., 284. 

relation between temperature and ro- 
tation of (PATTERSON), T., 145. 

rotatory dispersion of (DEUSSEN), A., 
ii, 88. 


rotatory dispersion and analysis of 


(TscHUGAEV), A., ii, 3. 
Oranges, Florida, ripening of (McDEr- 
MoTT), A., i, 807. 


— 
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Orcein, biochemical change of orcinol | Organic compounds, estimation and 


into (WoLFF), A., i, 1008. 

Orcinol, biochemical change of, to orcein 
(Wo FF), A., i, 1008, 

B- and y-Orcinolbenzeins and their deri- 
vatives (KEHRMANN, ACKER, GUN- 
THER, and Knop), A., i, 78. 

a-, B-, and y-Orcinolphthaleins, deriva- 
tives of (KEHRMANN, ACKER, GUN- 
THER, and Kwop), A., i, 77. 

Organic analysis. See Analysis. 

Organic compounds, variation in the rota- 

tion of (ARMSTRONG and WALKER), 
A., ii, 5438. 

rotatory dispersion of (Lowry), T., 
1062, 1322; P., 171, 221; (Lowry 
and Dickson), T., 1067; P., 171. 

with a gem-dialkyl group, spectro- 
chemistry of (v. AuwERs), A., ii, 
261. 

relation between the crystal symmetry 
of, and their molecular constitution 
(WauL), A., i, 693; ii, 1031. 

free energy of (LEWIs and BurRows), 
A, i, 3; 

autoxidation of (STAUDINGER, HENE, 
and Proprom), A., i, 1853 ; (Stav- 
DINGER and HEng), A., i, 1354. 

diffusion of, in water and in ethyl 
alcohol (OHoLM), A., ii, 564, 565. 

introduction of selenium into (FRomM 
and Martin), A., i, 1323. 

additive, heats of formation of (VAN- 
ZETTI), A., ii, 296, 1026, 

alicyclic, heats of combustion of (RorH 
and OstLing), A., ii, 187. 

action of gastric juice on (HAMALAI- 
NEN), A., ii, 1015. 

aliphatic, methylation of, with methyl 


sulphate (GRANDMOUGIN, HAVAs, 


and Guyot), A., i, 822. 


aromatic, thermochemical stability of | 


(ZuBov), A., ii, 830. 
complex, decomposition of, in a vari- 


able magnetic field (CEGIELSKIJ and | 


LEDERER), A., ii, 752. 

cyclic, heats of combustion of (ZuBov), 
A., ii, 385. 

halogen, electrochemical reduction of 
(Branp), A., i, 1169; (BRAND and 
Matsvt), A., i, 1170. 

oxygenated, higher valenciesin (TscHE- 
LINCEV), A., ii, 924, 925. 

containing sulphur and nitrogen, com- 
bustion of (Rav), A., ii, 523. 

estimation of, quantitatively, by oxida- 
tion with permanganate (PENCE), 
A., ii, 350. 

estimation of carbon in (HArr and 
Woo), A., ii, 877. 

estimation of iodine in (BLUM and 
GrUTZNER), A., ii, 722. 


detection of lead in (ERLENMEYER), 
A., ii, 1076. 

estimation of mercury in (LOMHOL?T 
and CHRISTIANSEN), A., ii, 983. 

detection of nitrogen in (ZELLNER), 
A., ii, 74. 

estimation of oxygen in (BoswELL), 
A., ii, 334. 

estimation of sulphur in (ApPiITzscnH), 
A., i, 977. 

estimation of water in (CAMPBELL ; 
SKERTCHLY), A., ‘ii, 238. 


Organic matter, decomposition of, by 


Kjeldahl’s method (BuneR), A., ii, 
1069. 

estimation of, in clays (EHRENBERG, 
DIEBEL, and VERKENSTEDT), A., 
ii, 725. 


Organism, formation of conjugated gly- 


curonates in the (HAMALAINEN), 
A., i, 138, 1407. 
fate of glyoxylic acid in the (HAs), 
A., i, 130. 
formation of phenol from p-cresol in 
the (SIEGFRIED and ZIMMERMANN), 
A., i, 139. 
changes of proteins in the (PRIANI- 
SCHNIKOV), A., i, 1425. 
utilisation of proteins in the (DoBro- 
WOLSKAJA), A., i, 1408. 
animal, excretion of alcohol by the 
(V6LTz and BAauDREXEL), A., i, 
1022. 
scission of the benzene ring in the 
(Henset and RikssEr), A., i, 
1416. 
degradation of carboxylic acids in 
the (FrrEDMANN and TwRxK; 
FRIEDMANN), A., i, 1276; 
(MocHiIzuKI; FRIEDMANN and 
MAASE), A., i, 1277. 
energy changes in the (BARON and 
PoLANy!), A., i, 1013. 
effect of extirpation of glands on 
the (Drécz), A., i, 1018. 
glycolysis in the (PADERI), A., i, 
1412. 
degradation of B-ketonic acids in 
the (HERMANNS), A., i, 795. 
degradation of naphthalene com- 
pounds in the (FRIEDMANN and 
Tirk), A., i, 1278. 
energy derived from pentoses in the 
(ScHrroKIcH), A., i, 1264. 
biological signiticance of phosphorus 
in the (Masstov), A., i, 1264, 
1265. 
behaviour of rhamnosides in the 
(GaRINO), A., i, 1419. 
dog’s, synthesis in the (ABDERHAL- 
DEN), A., i, 419. 


il. 1438 


INDEX OF SUBJECTS. 


Or of 5 synthetic power of | Osmotic pressure, theory of (vAN Laan), 


the (Stepp), A., i, 670. 
growing, changes i in the effect of nar- 
cotics on the (VERNON), A., i, 
1271. 
Organo-metallic compounds, formation 
of, oy # electrolytic reduction 


(Tarzt), £1334. 
oT properties of (PascaL), A., 


isomorphous (Pasca), A., ii, 107, 


aromatic, replacement of metals from 


(H1LPERT and Grittner), A., i, 
783. 

Organs, autolysis of, gases — 
during (TraEtra-Mosca), A., i, 
1128. 

autolysis of,destruction of hemoglobin 
during (Miura), A., i, 544. 


autolysis of, formation of lactic acid 
in the (SonoLEv), A., i, 219. 
animal, freezing and drying of (Kos- 
SEL), A., i, 672. 
amounts of cholesterol and non- 
volatile fatty acids in (MAYER 
and ScHAEFFER), A., i, 424. 
distribution of manganese in (Brer- 
TRAND and MEDIGRECEAND), A., 
i, 316. 
human, presence of 
(LaBatT), A., i, 315. 
Orsellinie acid, synthesis of (Hoxscn), 
A., i, 474. 


bromine in 


4-Orsellinoyloxybenzoic acid and its | 


pyridine salt (E. and H. O. L. Fis- 


CHER), A., i, 478. 

Orthothiocarbonic acid, aryl esters of 
(ArnpT), A., i, 397. 

Orthothioformic acid, ary] esters of 
(ARNDT), A., i, 397. 

Osmibromides (GuTBIER), A., ii, 713. 


Osmium, recovery of, from residues 
(GuTBIER), A., ii, 780. 
metallic, use of, as an oxygen-carrier 
(WILLSTATTER and SONNENFELD), 
A., i, 1200. 
Osmium tetra-, hexa-, and octa-tiuorides 
(RuFr¥ and Tscuikcn), A., ii, 416. 
tetroxide as an oxidising agent (LEH- 
MANN), A., ii, 331. 
use of, as an oxygen carrier (Hor- 
MANN), A., ii, 62. 
as an oxygen carrier and activator 
q of chlorate solutions (HOFMANN, 
EHRHARDT, and SCHNEIDER), 
A., ii, 609. 
Osmosis (NELSON), A., ii, 563. 
theory of (TrRAvuBs), A., ii, 836. 
mechanism of (GILLET), A., ii, 28. 


in soils (LyNDE ; LyNpDE and Bares, 
A., i, 287. 


yA 
kinetic theory of (JAcER), A., ii, 762. 
direct determination of (CoHEN and 
DE BruIn), A., ii, 838. 
application of the idea of, to colloidal 
solutions (MAzzUCCHELLI), A., ii, 
1029. 
of colloids (B1Ltz and TRUTHE), A 
832 ; (Bintz), A., ii, 678 ; (Moorr 
and Roar), A., ii, 846. 
of electrolytes (MILNER), A., ii, 481. 
of concentrated solutions (STERN), A., 
li, 28. 
of yeast, beer, and wort (Dixon and 
Arkins), A., i, 1422. 
Ottrelite and its identity with choritoid 
(MANAssB), A., ii, 234. 
Overvoltage (CRABTREE), A., ii, 551. 
on metallic surfaces (PRING), A., ii, 
380. 
Ox, comparison of the serums of the 
horse, rabbit, rat, and (ROBERTSON), 
A, 4, Ta 
heart of the. See Heart. 
isoOxadiazole oxides (furoxans ; dioxime 
peroxides), constitution of (GREEN 
and Rowe), T., 897; P., 152; 
(Forster and BARKER), T., 1918 : 
F., 300. 
conversion of 
(GREEN and Rows), 
275. 
Oxalic acid, production of, by Aspergillus 
niger (BURMANN), A., i, 432. 
photochemical decomposition of, in 
presence of uranyl nitrate (BoLL), 
A., ii, 652; (LANDAU), A., ii, 653. 
equilibrium of, with its ammonium 
salts and water (WoupsTRA), A., 
ii, 764. 
interaction of glycerol and (CHart- 
Away), P., 383. 
origin of, in the organism (WEGRZ- 
YNOwSKI), A., i, 316. 
action of, on the frog’s heart (Gros), 
A., i, 552. 
complex metallic salts of derivatives 
of (HoFMANN and EHRHARDT), A., 
i, 599. 
Oxalic acid, allylamine salts (GLUUD), 
T., 945 


o-nitroamines into 
T., Sas: P., 


cupric “ewer salt of (Grin- 
WALD), A., i, 967. 

— salt (JAMEs and Ropin- 
son), A., i, 702. 


neutral and acid potassium salts of 
(HARTLEY, DRUGMAN, VLIELAND, 


and BourpiLton), T., 1747; P., 
252. 

thorium salt, solubility of (CoLaN1), 
A,, i, 444. 
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Oxalic acid, ethyl ester, condensation of 
acetyl pyrroles with (PiLory and 
WIz1), A., i, 1226. : 

condensation of, with cyclic ketones 
(Ké1tz, BLENDERMANN, and 
Meyer), A., i, 179; (K6érz and 
Meyer), A., i, 1066. 

condensation of, with pyrazolones 
(WIsLICENUS, ELVERT, and 
Kurtz), A., i, 1387. 


Oxalic acid, estimation of (BUROMSKY ; | 


WESMER), A.,, ii, 888. 

Oxalie acid, chloro-, thorium salt pre- 
paration of (CoLAN!), A., i, 823. 

Oxalodihomopiperonylamide (Decker, 
Kropp, Hoyer, ZoELLNER, and 
BEcKER), A., i, 272. 

Oxalomalonic acid, esters of (ScHOLL 
and EcErer), A., i, 589. 

Oxalomethanetricarboxylic acid, ethy] 
and methyl esters (ScHoLL and 
EcERER), A., i, 589. 

Oxalonitrile, dioximino- (HoUBEN and 
KAUFMANN), A., i, 1160. 

Oxalyl bromide and its derivatives 
(STAUDINGER and ANTHEs), A., i, 
604. 

chloride, action of, on polynuclear 
hydrocarbons (LIEBERMANN and 
Karpos), A., i, 276. 
reactions of (TAVERNE), A., i, 443. 
Oxalyldicarbamide and its derivatives 
(BiLtz and Topp), A., i, 602. 


Oxalyldiethylearbamide (BinTz and 
Torr), A., i, 601. 
Oxalyldi(a-phenylaminoacetic acid), 


isomeric dimethy] esters(MEYERINGR), 
A., i, 835. 
Oxamidoacetic of 


acid, derivatives 


(MEYERINGH), A., i, 834. 


a- and 8-Oxan, preparation of, and their | 


salts (Lipov), A., i, 252 

Oxanilic acid, »-amino-, condensation 
of, with aromatic aldehydes (ScHL6GL), 
A., i, 1099. 


Oxidation, studies in (ARMSTRONG and | 
CoLGATE), A., ii, 498; (CoLGATE), | 


A., ii, 965; (Mummery), A., ii, 
967. 

mechanism of processes of (LOEW), A., 
1, 10. 

in presence of metallic osmium (WILL- 
STATTER and SONNENFELD), A., i, 
1200. 

and luminescence (BLANCHETIERE), 
A., ii, 748. 

and reduction, simultaneous (K6rz 
and Orro), A., i, 1309. 

relation between potential and velocity 
of (Gron), A., ii, 125. 


Oxidative changes, mechanism of (WIE- 


LAND), A., i, 1804. 
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Oxides, formation of solid solutions in 
dissociation of (BURGSTALLER), A., 
ii, 391. 
action of oxygen at high temperature 
and pressure on, and their mixtures 
(MILBAUER), A., ii, 694. 
aa’-Oxidobis-1-p-methoxy benzyl-2- 
naphthol-3-carboxylic acid, methyl 
ester (WrEISHUT), A., i, 1348. 
aa’-Oxidobis-1-p-methylbenzyl-2-naph- 
thol-3-carboxylic acid, methyl ester 
(ReBEK), A., i, 1347. 


| $:4-Oxido-3:5-diphenyltetrahydrofuran, 


cis.- and trans-2-chloro- (WIDMAN and 
ALMSTROM), A., i, 1219. 

Oxindole, thio-, derivatives of (MArR- 
SCHALK), A., i, 1088. 

Oximes, isomerism of (Brapy and 

Dunn), T., 1613, 1619; P., 248. 
decomposition of (ANGELI and ALEs- 
SANDRI), A., i, 984. 

Oximinocarbonic acid, esters of (Hov- 
BEN and ScHMIpDT), A., ii, 958. 

Oximino-ketones, polychromic salts of 
(LirscuiTz), A., i, 1361. 

Oxonium compounds (STADNIKOFF), A., 
i, 1183, 1385. 

Oxonium salt, resolution of an (LrEvy, 
HoLMyARD, and RUHEMANN), P., 
159. ’ 

Oxycarvomenthone, derivatives of (Cus 
MANO), A., i, 741. 

Oxycellulose (OERTEL), A., i, 594. 

Oxycholesterol(ScHREIBERand LENARD), 

A., i, 544. 

preparation of, and its antihemolytic 
action (SCHREIBER and LENARD), 
A., 4, 1726. 

estimation of (Lirscutrz), A., ii, 
886. 

Oxycolchicine (ZrIsEL and FriepDRIcH), 
A., i, 1223. 

Oxydases (CHODAT and ScHWEIZER), A., 

i, 411. 

distribution of, in plants (KEEBLE and 
ARMSTRONG), A., i, 325. 

in plant tissues (ATKINS), A., i, 1426. 

influence of lipoids on the action of 
(VERNON), A., i, 220. 

action of, in the curly top disease of 
sugar-beet (BUNZEL), A., i, 810. 

detection of, by guaiacum resin (AT- 
KINS), P., 303. 


| Oxyde-V-methylethyldihydroberberine 


| 
| 
| 


hydrate and its hydrochloride(Freun» 
and CoMMESSMANN), A., i, 507. 


2-Oxy-6:8-dimethyl-9-ethylpurine 


(JOHNs and BAUMANN), A., i, 1397. 
2-Oxy-6:8- and -6:9-dimethylpurines 
(JOHNS), A. a 405. 
Oxydones in insects (BATTELLI and 
TERN), A., i, 1272. 
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Oxydones, influence of anzesthetics and of 
aldehydes on (BATTELLI and STERN), 
A., i, 929. 

Oxygen, proportion of, in air (TOWER), 

ny Ms 
valency of (MatTiEws), A., ii, 495. 
magnetisation of (WeIss and Pic- 
CARD), A., ii, 17; (Piccarp), A., 
ii, 552. 


| 


coefficient of magnetisation of (Pic- | 


CARD), A., ii, 473. : 


liquid, magnetic rotation and disper- | 


sion of (CHAUDIER), A., ii, 368. 


magnetic susceptibility of (ONNEs and | 


OosTERHUIS), A., ii, 751. 

spectrum of (ScHARBACH), A., ii, 538. 

~~ effect in the spectrum of 
(WitsaAr), A., ii, 359. 

ultra-violet band spectrum of, and the 
influence of gases on it (STEUBING), 
A., ii, 166. 

canal ray spectra of (Stark, WENDT, 
and KrirscHBaum), A., ii, 813; 
(Stark), A., ii, 814. 

basic properties of (MAAss and McIvy- 
TosH), A., i, 584. 

activation of, by ultra-violet light 
(WEIGER?), A., ii, 266. 

velocity of evolution of, from bleach- 


ing powder, in presence of cobalt | 


nitrate (BELL), A., ii, 686. 

vapour pressure and density curves of 
(GERMANY), A., ii, 828; (BULLE), 
A., ii, 829. 

crystalline form of (Want), A., ii, 
208. 

specific heat of (ScnEEL and HEvsr), 
A., ii, 183. 

solubility of, in solutions of non-elec- 
trolytes (Mier), A., ii, 30. 

oxidation of (StronG), A., ii, 1049. 

electrolytic reduction of, to hydrogen 
peroxide (FiscHeEr and Prrgss), A., 
li, 285. 

combination of hydrogen and, in 
presence of heated platinum or 
carbon (THoMpPsoN), A., ii, 95. 

stimulation of cells by lack of (GASSER 
and LOEVENHART), A., i, 543. 

detection of (BINDER and WEINLAND), 
A., ii, 239. 

estimation of available, in perborates 
(LITTERSCHEID and GueeGrARri), A., 
ii, 621. 

estimation of, in brass (TURNER), A., 
ii, 148. 

estimation of, in iron and steel (W ALK- 
ER and Patrick), A., ii, 427; 
(Pickarp), A., ii, 788. 

estimation of, in iron and steel, by the 
electric furnace (McMILLEN), A., ii, 
333, 
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Oxygen, estimation of, in organic com- 

pounds (BoswELL), A.; il, 334. 

available, estimation of, in persalts 
and washing powders (MosER and 
SEELING), A., li, 239. 

estimation of, in tungsten powder ani 
in steel (JoHNsON), A., ii, 524. 

estimation of, dissolved in water 
(SorEr), A., ii, 786; (SOPER and 
Parsons), A., ii, 787. 

estimation of, in water, by means of 
sodium potassium tartrate (VAN 
Eck), A., ii, 616. 

Oxyhemocyanins, absorption spectra of 
(DuiRE and BuRDEL), A., ii, 896. 

Oxyhemoglobin, absorption spectrum 

of, obtained with a diffraction grating 
(ScuoummM), A., ii, 86. 

dissociation of, in human blood during 
carbon monoxide poisoning (HaAt- 
DANE), A., i, 122. 

Oxy-halogen acids, fusion of sodium 
paratungstate with salts of(Kuzrr1an), 
A., ii, 865, 872. 

Oxymethylenecamphor, optically active 
and externally compensated forms of 
(Pork and Reap), T., 445; P., 78. 

2-Oxy-6-methyl-9-ethylpurine (JoHNs 
and BAUMANN), A., i, 1397. 

2-Oxy-6-methy1-9-ethylpurine-8-thiol- 
acetic acid (JoHNs and BAUMANN), 
A., i, 1397. 

6-Oxy-2-methylthiolpurine, 8-amino- 
(JoHns and BAUMANN), A., i, 774. 

Oxynitrilase (ROsENTHALER), A., i, 663. 

Oxynitrilese (RosENTHALER), A., i, 663. 

isoOxytetrazoles, synthesis of two iso- 
meric (PALAzzo and MARoGNA), A,, i, 
300. 

2-Oxy-8-thio-6-methyl-9-ethylpurine 
(JoHNS and BAUMANN), A., i, 1397. 
6-Oxy-8-thio-2-methylthiolpurine 
(JoHNS and BAUMANN), A., i, 1397. 
Ozone in natural waters (NAstINI and 
PoRLEzzA), A., ii, 285. 
absorption of ultra-violet light by 
(FABRY and Buisson), A., ii, 362. 
photochemical decomposition of (WAt- 
BURG), A., ii, 652. 
velocity of decomposition of(RorHMUN! 
and BurGsTaLLER), A., ii, 489. 
action of, on liquid ammonia (MAN- 
cHOT), A., ii, 403. 
action of, on alkali 
(TRAUBE), A., ii, 49. 
action of, on cellulose (DorEE and 
CUNNINGHAM), T., 677; P., 104: 
(Dore), T., 1347; P., 222. 
reaction of, with hydrogen peroxide 
(Rorumunp), A., ii, 773. 
reactions of, with metallic 


hydroxides 


salts 


(YamaAucal), A., ii, 131. 
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Ozone, detection of (VAuBEL), A., ii, 
706. 


and hydrogen peroxide, estimation of 
(RorHMUND and BuresrA.Er), 
A., ii, 524. 


P. 


Paints, practical behaviour of, with 
special reference to lead paints 
(ARMSTRONG and KLEIN), A., i, 
587. 

estimation of lead in(Urz), A., ii, 76 ; 
(SACHER), A., ii, 435. 

Palladium, heating and cooling of 

(ANDREW and Ho tt), A., ii, 889. 

as catalyst (PAAL and Karu), A,, ii, 
1043. 

colloidal, arrangement for reduction 
with (Stark), A., ii, 780. 

absorption of hydrogen by (Hott, 
Epear, and Firra), A., ii, 380; 
(GUTBIER, GEBHARDT, and OTTEN- 
STEIN), A., ii, 608. 

dehydrogenation by means of (WIE- 
LAND), A., i, 1304. 

Palladium alloys with nickel (HEIN- 

RICH), A., ii, 1063. 

Palladium, detection of, with a-nitroso- 

8-naphthol (Scumipr), A., ii, 440. 
estimation of (WUNDEk and THURING- 
ER), A., ii, 1080. 
estimation of, and its separation from 
copper and iron (WUNDER and 
THURINGER), A,, ii, 252, 
separation of, from gold, iridium, 


platinum, and rhodium (WuNDEr | 


and THURINGER), A., ii, 884. 

Palladium black, adsorption of acetylene 

by (PaaL and HoHENEGGER), A., i, 
241. 

Palmitic acid, equilibrium of, with 
stearic acid and tripalmitin (Kre- 
MANN and KLEIN), A., ii, 922. 

glycerides of (BémER), A., i, 441; 
(B6mER and Limpricn), A., i, 442. 

ammonium salt (McMaster), A., i, 
444, 

potassium salt, use of, in water analysis 
(BLACHER, GRUNBERG, and Kissa), 
A., ii, 153. 

ethylene, dextrose and mannitol esters 
of (STEPHENSON), A., i, 952. 

a-propyl ester (RYAN and Dion), 


., 1, 583. 


! 


Palmityl chloride, a-brumo- (Horwoop), 


P., 345 


Palmitylglycine, a-amino-, and a-bromo- | 


(Horwoop), P., 345. 
8-Palygorskite from Bohemia and 
Moravia (FERSMANN), A., ii, 785. 
CIV. 11. 


| Paramolybdates. 


ii. 1441 


Pancreas, elzyimes of the (MELLANBY and 
WOOLLEY), A., i, 113, 662 ; (SERONO 
and Patozzi), A., i, 790. 
effect of extirpation of the, on the 
activity of the liver (LEssER), A., i, 
1268. 

Pancreatic cysts, lipase from (BouRNoT), 
A., i, 920 

Pancreatic diabetes. See Diabetes. 

Pancreatic digestion. See Digestion. 

Pancreatic extract, effect of, on the 
glycosuria and respiratory metabolism 
of (MuRLIN and Kramer), A., i, 
1268. 

Pancreatic juice, secretion of (MATSUO), 

A., i, 309. 
alkalinity of (AUERBACH and Pick), 
A., i, 214. 

Pansy, black, colouring matter from, 
used as an indicator (Pozz1-Escort), 
A., ii, 332. 

Papain, evaluation of medicinal prepara- 
tions of {(DELAUNAY), A., ii, 808. 

Paperaveracer, existence of a cyano- 
genetic compound in a member of the 
(MIRANDE), A., i, 1427. 

Papyri, chemical, of the third century 
(v. LippMANN), A., ii, 855. 

Parabanic acid (oxalylcarbamide), syn- 
thesis’ of, and of its homologues (BILTz 
and Topp), A., i, 600. 

Parabanic acid, thio-, and its silver salt 
(BiLTz and Topp), A., i, 602. 

Paracetaldehyde, stability of (RICHTER), 

A., i, 826. 

detection of acetaldehyde in (HEYL), 
A., ii, 626; (CrkAMER, Fertss, and 
BuLiock), A., ii, 802. 

estimation of acetaldehyde in (HEYL), 
A., ii, 1084. 

Paraconic acids, monosubstituted, at- 
tempts to synthesise (BARBIER and 
Locquin), A., i, 341. 

Paraffin, liquid, compenents of (MAk- 

cusson and VIELITz), A., i, 581. 
estimation of, in asphalt (Marck), 
A., ii, 797. 

Paraffins, purification and identification 
of (IsrratiI and MIHAILEscv), A., ii, 
440. ‘ 

Paraformaldehyde, effect of heating, 
with a trace of sulphuric acid (DuN- 
Lor), A., i, 591. 

Paragonite, change of phyllite into 
(Kine), A., ii, 423. 

Paralysis, progressive, chemical com- 
position of the brain in (CARBONE and 
PIGHIN1!), A., i, 128. 

Paramecium, action of electrolytes on 
(DALE), A., i, $80. 

See under Molyb- 

denum. 
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Paranucleic acid (polypeptidephosphoric 
acid), iodo-, iron compound of 
(Knot & Co.), A., i, 661. 

ferric salt, behaviour of, in the 
organism (SALKOWSsKI), A., i, 
565. 

Parathyroids, effect of removal of, on 
metabolism (GREENWALD), 
670, 11380; (PALADINO), A., i, 675. 

creatine-splitting enzyme in the 
(Rowe), A., i, 132. 
Parathyroidectomy, toxic bases in urine 


A, i, 
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| Penta-acetyl mannose (FiscueEr), A., i, 
1353. 

Pentachlorohydroplatinic acid. See 
under Platinum. 

Afy-Pentadiene (s-dimethylallene), po- 
lymerisation of (LEBEDEV and Mgr- 
ESHKOVSskKI), A., i, 1291. 

cycloPentadiene, polymerisation of (LE- 
BEDEYV), A., i, 1289. 


| eycloPentadienecarboxylic acid, dichlo- 


after (Kocn), A., i, 935. 
Paratungstates. See under Tungsten. 
Pareira root, alkaloids of. See under | 

Alkaloids. 


Particles, suspended, effect of light on 
the electrical charge of (Youne and 
PINGREB), A., ii, 1013. 

a-Particles, range and 

(TAYLOR), A., ii, 899. 
relation between the range of, and the 
number of charges emitted during 


ionisation of 


disintegration (VAN DEN Broxrk), | 


A., ii, 460. 

laws of deflexion of (GEIGER 
MARSDEN), A., ii, 371. 

scattering of, by gases (RUTHERFORD 
and NUTTALL), A., ii, 898. 

retardation of, by metals (MARSDEN 
and RicHArpson), A., ii, 91. 

emission of, by radio-elements 
(Swinne), A., ii, 277. 

Partition law, applications of the (HERz 

and RATHMANN), A,, ii, 765. 

application of, to solutions (v. Gzor- 
GIEVICs), A., ii, 937. 


and 


Pastes, estimation of copper in (MAL- | 


VEZIN), A., ii, 729. 

Peas, importance of oxygen in the 
germination of (MALTSCHEVSK]), A., 
1, 946 


Pearls, artificial, use of films of gelatin | 


in manufacture of (LIESEGANG), A., ii, 
453. 


Peat, effect of, on the weathering of 


silicates (NIKLAS), A., i, 812. 

Peats, typical (MINSSEN), A., i, 1432. 

Peat moss. See Sphagnum papillisum. 

Peat soil. See under Soil. 

Pectolite, avalysis of (DURRFELD), A., 
ii, 1064. 

Penicillium crustacewn, effect of phytin 
n (JEGoRoy), A., i, 146. 

Penicillium roqueforte, activity of, in 
cheese (THom and Curnig), A., i, 
1139. 


ronitrohydroxy-, tetrachlorocatechol 
hemiether of (JAcKson and KELLEY), 
A., i, 861. 
cycloPentadien-l-one, dichloro-, and 
2:4:5-trichloro-, —_ tetrachlorocatechol 
ethers of (JACKSON and KELLEY), A., 
i, 861. 
Pentaerythritol, formation of (KRAVECc), 
Res 1304. 
dhenachetsn and its diacetyl deriv- 
ative (ZELINSKI and KRAVEc), A., 
i, 254. 
3:5:2’:4’:6’-Pentamethoxybenzophenone 
(MAUTHNER), A., i, 633. 
3:4:2’:4’:5’-Pentamethoxyhydrochalk- 
one (BARGELLINI and FINKELSTEIN), 
A., i, 60. 
Be i ory acid (FIscHER 
and FREUDENBERG), A., i, 480 
Pentamethyleneglycol oxide (DEMJA- 
Nov), A., i, 439 
Pentamethylglycerol 
Umnova), A., i, 15. 
Byye{-Pentamethylheptan-5-one (HaL- 
LER and BAvER), A., i, 591, 831. 
1:1:3:3:5-Pentamethylcyc/ohexan-2-ol 
and -2-one (HALLER), A., i, 1357. 
Pentamethylhistidine and its salts (EN- 
GELAND and KuTscHER), A., i, 194, 
529. 
aaByy-Pentamethylvaleric acid, lactone 
of, and @-hydroxy- (UmNova), A., 


(FAVORSKI and 


2 
| Pentane, ae-dibromo- (CLARKE), T., 
1703. 
di-chloro- (BADISCHE ANILIN- & 
SopA-Fasrik), A., i, 1145. 
isoPentane. See 8-Methylbutane. 


Penicillium stoloniferum, biological and | 


toxicological studies on (ALSBERG and 
Buiack), A., i, 1027. 


Penninite from Ireland (HuTcHINSON 
and Smits), 


A., ii, 66. 


Pentane-aayyee-hexacarboxylic acid, 
methyl ester(MEERWEIN and Scunir- 
* MANN), A., i, 870. 
Pentane-afde-tetracarboxylic acid, an- 
hydride and methyl ester of (MEER- 
WEIN and SCHNURMANN), A., i, 872. 
cycloPentanone, products of electrolysis 
of (GopcHoT and TaBoury), A., i, 
182, 
cycloPentanone, 2-bromo-, and 2-chloro- 
(K6Tz, BLENDERMANN,. KAkPATI, 
and RosEnsuscn), A., i, 1200. 
tri-, tetra-, and penta-bromo- (Gop- 
cHoT and Tapoury), A., i, 181. 
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cycloPentanone, 2-chloro-, and its de- | 
rivatives (GoDcHor and Tasovury), | 


A., i, 278. 

cycloPentanon-2-0l and its derivatives 
(Gopenot and Tazoury), A., i, 278. 

Pentapyrogallolcarboylglucose (FIscHER 
and Rapaport), A., i, 732 

Penta-[trimethylcarbonatopyrogallol- 
carboy]]-dextrose (FISCHER and RaPa- 
port), A., i, 732. 

A8-Pentene dibromide (HarRtEs and 
ScuH6nBERe), A., i, 285. 


cycloPentene-1-carboxylic acid, 2:4:5- | 


trichloro-2-nitro-1-3-dihydroxy-, _ te- 
trachlorocatechol hemiether of (Jack- 
son and KELLEY), A., i, 861. 
cycloPentene-1:3-oxide-1-carboxylic 
acid, 2:4:5-trichloro-2-nitro-, methyl 
ester, tetrachlorocatechol hemiether of 
(Jackson and KELLEY), A., i, 861. 

A*-cycloPentenone and its derivatives 
(Gopcnor and Tasoury), A., i, 
278. 

Pentosans, formation of, by germinating 
seeds (BERNARDINI and GALLUccIoO), 
A., i, 570. 

Pentose from guanylic acid, nature of 
(AF KLERCKER), A., {, 111. 

Pentoses, energy derived from, in the 

animal organism (SCHIROKICH), A., 
i, 1264. 
detection of, in urines containing 
dextrose (JOLLEs), A., ii, 254. 
estimation of, in presence of other 
sugars, spectroscopically (PINOFF 
and GupE), A, ii, 633. 
Pentosuria (LEVENE and La Force), A., 
i, 1274; (ZERNER and WALTUCR), 
A., i, 1415. 
cycloPenty lidene-3-methylcyc/opentan- 
2-cne, derivatives of (GopcHoT and 
‘Tapoury), A., i, 873. 
Peppermint oil, Japanese, constituents 
ot (ScHIMMEL & Co.), A., i, 745. 
Pepsin (DEzANI), A., i, 410. 
rate of destruction of, by the electric 
current (BURGE), A., i, 662. 

identity of rennin and (Rakoczy), A., 
i, 669 ; (vAN Dam), A., i, 924. 

mechanism of digestion by (CuRistI- 
ANSEN), A., i, 112. 

action of, on partly digested proteins 
(HENRIQUES and GJALDBAK), A., 
i, 302. 

of the hake and dog (Rakoczy), A., i, 
924. 

estimation of (CHRISTIANSEN), A., ii, 
164 ; (v. BogpAnpy), A., ii, 451. 

Peptonates, metallic (PATERNO and 
MEDIGRECEAND), A., i, 409. 

Perborates. See under Boron. 

Perchloric acid. See under Chlorine. 
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Percine, products of hydrolysis of (Kos- 
SEL and EDLBACHER), A., i, 1400. 
Perezone and hydroxy-, and their deriv- 
atives (REMFRY), T., 1076; P., 72. 
Perezone, amino-, zincichloride of 

(RemFry), T., 1087. 
hydroxy-, tetra-acetate of (FICHTER, 
JETZER, and LEEPIN), A., i, 280. 
Perhydrase (Bacu), A., i, 947. 
Periodates. See under Iodine. 
Periodic system (ARMSTRONG), A., ii, 
578 


arrangement of the elements in the 
(BrLEcK!), A., ii, 205. 

relation of the, to magnetism (Kunz), 
A., ti; 731. 

position of radio-elements in the 
(RussELL), A., ii, 274; (Soppy), 
A., ii, 275; (FAJANs), A., ii, 276, 
277, 660. 

theory of a nuclear homology in the 
(RaDULEsCU), A., ii, 1045. 

Perkin reaction (MEYER and BEER), A., 
i, 617 

Permutite, fixation of ammonia by 
(Hissink), A., i, 811. 

Peroxydase, properties of (WoLFF), A., 

i, 1120. 

catalytic action of (WoxFF), A., i, 
1008. 

biochemical action of (WoLFF), A., i, 
115. 

reaction of milk (GRIMMER), A., ii, 
260. 

Peroxydases, detection and localisation 
of (SCHEUNERT, GRIMMER, and 
ANDRYEWSKY), A., i, 1016. 

Peroxides, action of thionyl chloride on 
(NortTH and HAGEMAN), .A., ii, 500. 

Perpyrosulphates. See under Sulphur. 

Persalts, estimation of available oxygen 
in (Moser and SEELING), A., ii, 
239. 

Persimmon, hydrolysis of tannin masses 
in the fruit of (CLARK), A., i, 1033. 
Persulphuric acid. See under Sulphur. 
Perylene (peri-dinaphthalene), prepara- 
tion of, and 3:10-dicyano-, and 1- 
hydroxy-, and its derivatives (WEIT- 
ZENBOCK, SEER, and v. BARtTscn), A., 

i, 847. 

$:10-Perylenedicarboxylic acid and its 
ethyl ester (WEITZENBOCK, SEER, and 
v. Bartsch), A., i, 848. 

Petermann’s solution, preparation of 
(Z6HREN), A., ii, 621. 

Petroleum, Mineral, and Paraffin oils 
optical activity of (BUsHONG), A., i, 
1314. 

electrical dispersion in (LINNIT- 
SCHENKO), A., ii, 550; (CoLLEy), 
A., ii, 917. 
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Petroleum, Mineral, and Paraffin oils, 
solubility of metallic co per in vari- 
ous fractions of crude (Isrrati and 
TEODORESCU), A., i, 437. 

ae tae for distillation of (ScHEL- 
LER), A., ii, 856. 

Californian, oo of (GILPIN 
and ScHNEEBERGER), A , li, 866. 
high-boiling, composition "of (Mar- 

cussoN; MArcusson and VIELI"2), 
A,, i, 581. 
nitro-derivatives of (CHARITSCHKOY), 
A., i, 962. 
light, distinction between turpentine 
substitutes and (Hope), A. ,ii, 630. 
quantitative estimation of, in tur- 
pentine (BAKKER), A., ii, 630. 
analysis of (SADTLER), A., ii, 629. 

Phagocytosis, effect of fatty acids and 
of —s on (HAMBURGER and DE 
Haan), A., i, 1012. 

influence of the lipoids of blood on 
(STUBER), A., i, 788, 1012. 
Phallusia mamillata, constituents of the 
mantle of (HENzE), A., i, 1020. 
Pharmacology of isomerides (DREsER), 
A., i, 563. 
Phase rule and colloidal solutions {Bicn- 
NER), A., ii, 845. 

Phaseolus multiflorus (bean), constituents 
of the roots of (PowER and SAL- 
wAy), A., i, 807. 

glucosamine hydrochloride as a source 
of nitrogen in nutrition of (HAMLIN), 
A,, i, 1142. 
Phaseosapogenin (Powrr and SAtway), 
A., i, 808, 
Phaseosaponin (Power and Sa.way), 
A., i, 808. 
Phasin of Robinia seeds (Konrnr’r), A., i, 
1428 


INDEX OF 


Phenacyl sulphide, derivatives of(FroMM | 


and FLASCHEN), A., i, 186. 


Phenacylbenzoylacetic acid, p-bromo-, — 
ethyl ester (HALE and THorp), A., i, | 


369. 


9-Phenacylfluorene and its 9-carboxylic — 


acid, ethyl ester (WIsLICENUS and 
MockeEr), A., i, 1189. 
Phenanthraquinone, amino-2:7-dihydr- 
oxy-, 2:7-diamino-, acetyl derivative, 
nitro-2:7-dihydroxy-, and 2:7:!-tri- 
hydroxy-, and their derivatives 
(MUKERJFE and Watson), P., 268, 
Phenanthraquinone-2:7-hisazophenol 
(MUKERJEE and Watson), P., 269. 
Phenanthrene-9:10-diacetic acid and its 
ethyl ester (BEscHKE, KOnREs, and 
MARSCHALL), A., i, 868. 
Phenanthrene-3- or -6-sulphonic acid, 
10-bromo., 


derivatives (SANDQVIST), A., i, 846. 


preparation of, and its | 


SUBJECTS. 


Phenazine (KEHRMANN), A., i, 522; 


(KEuRMANN and Havas), A., i, 298, 
1241. 
Phenazine, 2-nitro-, and 1;3-dinitro- 


(KEHRMANN and Havas), A., i, 
299. 
Phenazine-7-arsinic acid, — 


and its derivatives (KARRER), A iy & 
413. 
Phenazonium salts, structure of 


(Hantzscu), A., i, 903 
Phenazothione, salts of (PUMMERER and 
GASSNER), A., i, 992. 
Phenazothionium salts, 3:5:9-trinitro- 
(KEHRMANN and RINGER), A., i, 


1384. 
perchlorate (PUMMEKER and Gass- 
NER), A., i, 991. 


p-Phenetidine, 2:6- and 3:5 -dinitro-, 3:5- 
dinitro-2-amino-, 3:5-dinitro-2- -hydr- 
oxy-, and 2:3:5-trinitre- (REVERDIN 
and FivrstENBERG), A., i, 850. 

p-Phenetidinoethyl sulphite, sodium salt 
(FARBWERKE Vor. MEISTER, Lucivs, 
& Brinine), A., i, 361. 

4-p-Phenetidinomethylene-3-methy]-5- 
isooxazolone (DAINS and GRIFFIN), 
A., i, 1087. 


Phenetole, 2:4-diamino- a 
Anitrx- & Sopa-Faprik), A., i, 
775. 

dibromoiodonitro- (JACKSON and 
JONES), A., i, 169 


o-, m-, and p-fluoro-, and 4-fluoro- 
2-nitro- (Swarts), A., i, 842. 
3:5-dinitro-2-hydroxy-, and its salts 
(REVERDIN and FURSTENBERG), A., 
i, 851. 
Phenetyl ‘richlorovinyl ketone (Birsr- 
KEN and DusarpIN), A., i, 822. 
p-Phenetylguanido t ee ee 
thiocarbamide (Fromm, HEYDER, 
JuNG, and le ag , i, 205. 
p-Phenety. uanido-p-phenetylthiocarb- 
amide (Fromm, HEyprErR, JuNG, and 
Sturm), A., i, 205. 

Phenol, formation of, from p-cresol in 
the organism (SIEGFRIED and ZIM- 
MERMANN), A., i, 139. 

oxidation of, by bacteria (FOWLER and 
Mumrorp), P., 156. 

velocity of reaction between formalde- 
hyde and (JABLONOWER), A., ii, 


574. 
derivatives, absorption ‘spectra of 
(Purvis), T., 1638; P., 253. 


purity of, used for bactericidal control 
(WALKER and Weiss), A., ii, 84. 

detection of, by bromine water (ANSEL- 
MINO and MANDK®), A., ii, 632. 


estimation of (REDMAN and RxopEs), 
A., ii, 441. 


Phenol, estimation of, volumetrically 
(REDMAN, WEITH, and Brock), 
A., ii, 988. 

estimation of, by bromination (RED- 
MAN, WEITH, and Brock), A.,ii,632. 
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| Phenols, oxonium compounds of (Tscue- 


estimation of, in presence of organic | 


matter (MumFoRD), A., ii, 632. 
estimation of, in crude carbolic acid 
and in tar oils (WEIss), A., ii, 442. 
Phenol, p-amino-, oxidation of, with 
silver salts (KropF), A., i, 852. 
tribromo-, and o-nitro-, acetylation of 
(BOESEKEN), A., i, 43. 


2-bromo-4-amino-, and 2-bromonitro- | 


4-amino-, and their benzoyl de- 


rivatives (MELDOLA and HoLtELy), | 


T., 182. 


2-bromo-4-iodo-, 2:6-dibromo-4-iodo-, | 


6-chloro-2-bromo-4-iodo-, 6-chloro- | 


2:4-di-iodo-, 2:4-di-iodo-, and 2:4:6- 
tri-iodo-,and their acetyl and benzoyl 
derivatives and dichlorides (KiNG 
and McCompaig), T., 220; P., 8. 

4-chloro-2:6-diamino- (FARBWERKF 
vorM. MEISTER, Lucius, & Brin- 
ING), A., i, 457. 

2:4:6-trichloro-3-bromo-, and -8-iodo-, 
and 2:3:4:6-tetrachloro-5-bromo- and 
-5-iodoe, and their derivatives (Mc- 
Comsir and Warp), T., 2003. 

o-, m-, and p-fluoro-, 4-fluoro-2-nitro-, 
and 4-fluoro-2:6-dinitro- (SWARTs), 
A., i, 841. 


Les 


of (RABBENO), A., i, 1417. 
3-nitro-p-amino- (BART), A., i, 611. 


tive (MELDOLA and REveErpry), T., 
1493. 
Phenols, higher, synthesis of (JoHNSON 

and Hopes), A., i, 1055. 

action of aldehydes on (WICHELHAUS), 
A., i, 261. 

action of bromine and of chlorine on 
(ZINCKE, KEmpr, and UNVERZACT), 
A., i, 1180. 

condensation of, with acetonedicarb- 
oxylic acid (Dry), P., 154. 

condensation of, with camphorquinone 
(Sen-Gupra and Dey), P., 155. 

condensation of ketones with (SEN- 
Gupta), P., 29. 

disinfecting and protein-precipitating 
action of (CoorEr), A., i, 538 

compounds of calcium hydroxide and 
(SELIVANOV), A., i, 1822. 

compounds of, with iron salts (WEIN- 
LAND and BINDER), A., i, 458; 
(WEINLAND and Herz), A., i, 1189. 

polysubstituted, mercury derivatives 
of (FARBENFABRIKEN VoORM. F. 
Bayer & Co.), A., i, 118. 


2:3:5-trinitro-p-amino-, acetyl deriva- | 


p-iodo-, conjugated excretion products | 


LINCEV), A., ii, 925. 
estimation of, in creolines (VANDE- 
VELDE), A., ii, 534. 

Phenols, p-amino-, preparation of N- 
alkyl derivatives of (Merck), A., i, 
1057. 

iodo-, chlorination of (KiNG and Mc- 
ComBiE), T., 220; P., 8. 
nitro-, structure of the salts of 
(HEwItT, JoHNsoN, and Pops), 
T., 1626; P., 251. 


action of chloroacetic acid on 
(Meyer and Dvuczmat), A., i, 
1344. 


nitroamino-, absorption spectra and 
constitution of, and their derivatives 
(MeLpoLa and Hewirtr), T., 876; 
P., 160. 

trinitro-p-amino-, constitution 
(MeLtpotaA and REVERDIN), 
1484; P., 248. 

thio- (BRAND and Wirsine), &, i, 
406. 

Phenol-2- and -4-azo-8-naphthols and the 
sodium salt of the former (CHARRIER 
and PELLEGRINI), A., i, 1247. 

Phenolcarboxylic acids, preparation of 

(ZELTNER and LANDAU), A.; i, 
726. 

combination of (MAUTHNER), A., i, 
50. 

action of chloroacetic acid on (MEYER 
and Duczmat), A., i, 1344. 

methylcarbonato-derivatives of 
(FiscHER and Rapaport), A., i, 
731, 976. 

Phenoldisulphonic acid, morphine nar- 
cotine salt of (BOEHRINGER & 
Sorune), A., i, 385. 

Phenoloxydases (BATTELLI and STERN), 
A., i, 115. 

Phenolphthalein, constitution of, and its 

alkali salts (ForT and BARRETT), 
P., 270. 

use of, in detection of sodium carbonate 
in sodium hydrogen carbonate 
(RicHTER), A., ii, 152. 

Phenolphthalein,  dinitro-, acetyl 
derivative (Oppo), A., i, 1111. 

Phenolsulphonic acids, condensation 
products from (BADISCHE ANILIN- & 
SopA-FABRIK), A., i, 1059. 

Phenoltetracarboxylic acid (Dimroru 
and GoLpscHMIDT), A., i, 983. 

Phenol-3:4:5-tricarboxylic acid, 2:6-di- 
bromo- (DimrorH and GOLDSCHMIDT), 


of 
Rss 


A., i, 983. 

Phenoselenazine, 3:5-dinitro- (BAUER), 
A., i, 263. 

Phenotriazoxine. See 1:2:4-Benzotri- 


azine~1-oxide, 


ii, 1446 
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Phenoxide, sodium, relative activities | 


of alkyl iodides with (SEGALLER), 


T., 1154, 1421; P., 159, 246, | 
| o-y-Phenoxypropylbenzoic acid and its 
velocity of reaction of, with ethyl 


305, 379. 


and methyl iodides (RoBERTSON 
and AcrEB), A., ii, 688. 

Phenoxides, lithium, potassium, and 
sodium, conductivity and ionisation 
of (RoBERTsON and AcrREEg), A., ii, 
748, 

Phenoxyacetic acid, 2-nitro- (HEWITT, 
JOHNSON, and Pope), T., 1631; 
(MEYER and DuczmAtL), A., i, 1345. 

Phenoxyacetohydroxamic acid and its 
salts (LEY and MANNCHEN), A., i, 347. 

Phenoxyacetylacetoacetic acid, ethyl 
ester (WEIZMANN, STEPHEN, and 
AGASHE), T., 1859. 

Phenoxyacetyleyanoacetic acid, ethyl 
ester, and its copper derivative (WEIz- 
MANN, STEPHEN, and AGAsHe), T., 
1856. 

Phenoxyacetylmalonic acid, methy! 
ester (GABRIEL, CoLMAN, and Bérrt- 
CHER), A., i, 626. 

Phenoxyallylacetamide, and o-chloro- 
(GESELLSCHAFT FUR CHEMISCHE 
INDUSTRIE IN BASEL), A., i, 469. 

Phenoxyallylacetic acid, and o-chloro-, 
ethyl esters (GESELLSCHAFT FUR 
CHEMISCHE INDUSTRIE IN BASEL), 
A., i, 469. 

2-Phenoxy-8-anisidine, 3:5-dinitro- 
(MELDOLA and REvERDIN), T., 1491. 

1-Phenoxyanthraquinone-2-carboxylic 
acid and the xanthone from it 
(BApIscHE ANILIN- & SopA-FABRIK), 
A., i, 83 

Phenoxyisobutyric acid, amide and 
chloride (GABRIEL, COLMAN, and 
BérrcHeER), i, A., 626. 

y-Phenoxybutyro-o-toluidide, a-bromo- 
(Satway), T., 358. 

a-Phenoxyisobutyrylmalonic acid, ethy] 
ester (GABRIEL, COLMAN, and Borr- 
CHER), A., i, 626. 

Phenoxyethyl iodide (v. Braun), A., i, 
720. 

Phenoxyhexylene dibromide 
NEAU), A., i, 719. 

o-Phenoxymethylbenzoic acid, methyl 
ester (OpPE), A., i, 535. 

2-Phenoxy-y-phenetidine, 3:5-dinitro- 
(REVERDIN and FiRsTENBERG), A., i, 
851. 

Phenoxyphenylacetamide 


(Dion- 


(GESELL- 


SCHAFT FUR CHEMISCHE INDUSTRIE 
In BAsEL), A., i, 469. 
Phenoxypropanediol, o- and p-amino., 
o-iodo-, and o- and p-nitro-, and their 
derivatives (BRENANS), A., i, 721. 
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Phenoxypropane-a-sulphonic acid, 8B- 
hydroxy~y-m-hydroxy- (WoLFF), A., 
i, 615. 


nitrile (_v. BRAUN and Bartscn), A., 
i, 198. 

Phenthiazine, derivatives of (PUMMERER 
and GASSNER), A., i, 991. 


_ Phenthiazine, 5-amino-, 9-(?)-chloro-3- 


nitro-, 3$:5:7:9-tetrachloro-, 3- and 
5-nitro-, 3:9-dinitro-, and their de- 
rivatives (KEHRMANN and Nos- 
SENKO), A., i, 1230. 

dinitro-, constitution of, and 3:5:9- 
trinitro- (KEHRMANN and RINGER), 
A., i, 1383. 

Phenthiazinesulphoxide, hydroxytri- 

nitro- (KEHRMANN and NOosskNKO), 

A., i, 1231. 

Phenyl allyl ethers, change of, into 
allylphenols (CLAISEN and EIs- 
LEB), A., i, 1175. 

p-bromo-, p-chloro-, and o- and p- 
nitro- (CLAISEN and EIs.Es), A., 
i, 1176. 
o-aminopheny] ether (FARPENFABRI- 
KEN vorM. F. Bayer & Co.), A., i, 
457. 
benzyl ether, p-amino-, derivatives of 
(Datns, MALLEIs,and MEYERrs), A., 
i, 1096. 
benzyl sulphide, bromodinitro- 
(FromM, ScHAFER, Forster, and 
v. SCHERSCHEWITZKI), A., i, 358. 
benzyl sulphone, 2:4-dinitro- (FRomM, 
BENZINGER, and ScHAFER), A., i, 
175. 
benzyl _ sulphoxide, 2:4-dinitro- 
(FromM, BENZINGER, and ScnA- 
FER), A., i, 175. 
diselenides, di-o-amino-, and di-o- 
nitro- (BAUER), A., i, 263. 
ether, penta-, hera-, and octa-nitro-, 
non-existence of (MAILHE), A., i, 
44, 
ethyl sulphide, p-amino-, hydrochlor- 
ide (BRAND and Wrrsrne), A., i, 
407. 
glycide ether, o-iodo-, and o-nitro- 
(BRENANS), A., i, 721. 
iododichloride, reaction between aceto- 
acetic esters and (Sacus), A., i, 
1302. 
mercaptan, 3-amino-, and its deriva- 
tives and dichloro-3-amino-, 3- 
acetyl derivatives (ZINCKE and 
MULLER), A., i, 356. 
p-nitro-, sodium derivative of 
(Branpand Wrrstne), A., i, 406. 
methyl sulphide, 3-amino-, and its 
derivatives (ZINCKE and MULLER), 
A., i, 356. 
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Phenyl methyl sulphide, 2:4-dinitro., 
and its derivatives (FromM, BEN- 
ZINGER, and SCHAFER), A., i, 175. 

methyl sulphone, 3-amino-, and its 
acetyl derivative (ZINCKE and Mi- 
LER), A., i, 357. 
methyl sulphoxide, 3-amino-, and its 
derivatives (ZINCKE and MULLER), 
A., i, 357. 
selenocyanates, o- and _ p-nitro- 
(BAUER), A., i, 263. 
2:4-dinitro- (FROMM and MARTIN), 
A., i, 1828. 
o-tolyl sulphide, p-amino-, and its 
derivatives (HEIDUSCHKA and 
LANGKAMMERER), A., i, 1169. 
p-tolyl sulphide, 3-chloro-4-amino-, 
and its derivatives (HEIDUSCHKA 
and LANGKAMMERER), A., i, 1169. 
Phenylacetaldehyde, 0-iodo-, and its de- 


| 
| 


rivatives (WEITZENBOCK), A., i, 260. | 


m-nitro- (WEERMAN), A., i, 1196. 
Phenylacetaldoxime, o-, m-, and p- 
nitro- (WEERMAN), A., i, 1196. 
Phenylacetic acid, p-halogen deriva- 
tives of (Rosson), A., i, 177. 
cyclohexyl, menthyl, and methyleycdo- 
hexyl esters of (SENDERENS and 
ABOULENC), A., i, 42. 
octanyl ester (SENDERENS and Aspovu- 
LENC), A., i, 700. 
Phenylacetic acid, a-bromo-. See 
Phenylbromoacetic acid. 
Phenylacetoacetic acid, methyl ester 
(RurE and LENZINGER), A., 1, 266. 


Phenylacetohomopiperonylamide(DrcK- | 


ER, Kropp, Hoyer, ZOELLNER, and 
BECKER), A., i, 272. 

Phenylacetoneretenequinone (HEIDUs- 
CHKA and KuupDADAD), A., i, 1369. 

Phenylacetylene, action of sodium in 

liquid ammonia on (LEBEAU and 
Picon), A., i, 963. 

compounds of, with mercuric bromide 
and chloride (MANcHoT and HAAs), 
A., i, 1009. 

Phenylacetyl-8-phenylethylamine, 0- 
nitro- (KAy and Picret), T., 958 ; P., 
131. 

Phenylalanine, degradation of, in the 
animal organism (EMBDEN. and 
BALDEs), A., i, 1279. 

a-Phenylallyl ether, y-chloro- (STRAUS 
and BerKkow), A., i, 1317. 

7-Phenyl-1-allyluramil, 2-thio-, and its 
sodium salt (JOHNSON and SHEpP- 
ARD), A., i, 1103. 

Phenylammonium platinibromides, 0-, 
m-, and p-bromo-, m- and p-chloro-, 
2:4-dichloro-, m- and p-nitro-, and p- 
nitroso- (GuTBIER and Ravscn), A., 
i, 1158. 
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Phenylamyl chloride, p-amino-, benzoyl 
derivative (v. Braun, Deutscu, and 
KosciEtskI), A., i, 771. 

5-Phenyl-3-amyliscoxazole (ANDRE), A., 
i, 1065. 

8-Phenyl-5-amylpyrazole (ANDRE), A., 
i, 1086. 

Phenylanhydroacetoneretenequinone 
acetate (HEIDUSCHKA and Kuupa- 
DAD), A., i, 1369. 

3-Pheny1-4-anilinomethylene-5-isvox- 
azolone (DAINS and GriFFIN), A., i, 
1086. 

8-Phenyl-4-0- and -p-anisidinomethyl- 
ene-5-iscoxazolones (DAINS and GRIF- 
FIN), A., i, 1086. 

a-Phenyl-a-anisyl-88-dimethylpropan-a- 
ol, and its derivative (RAMART- 
Lucas), A., i, 1826. 

Phenylanisylidenezscoxazolone 
chloride {Mryer), A., i, 394, 

9-Phenylanthranol (MryEr and San- 
DER), A., i, 489. 

2-Phenylanthraquinonethiazoles (ULL- 
MANN and JUNGHANS), A., i, 1090. 

Phenylanthronyl (ScHLENK and ReEn- 
NING), A., i, 35. 

Phenylarsenious oxide, 3:5-dichloro-4- 
hydroxy- (FARBWERKE VoRM. MEISs- 
TER, Luctus, & Brunrne), A., i, 117. 

Phenylarsenosesquisulphide, nitrohydr- 
oxy- (FARBWERKE VoRM. MEISTER, 
Lucius, & Brinine), A., i, 412. 

Phenyl-l-arsinie acid, 3-amino-oxaly] 

derivative and _ 6-nitro-3-amino- 
(FARBWERKE ORM. MEISTER, 
Lucius, & Brinine), A., i, 1121. 
4-amino-, acetyl derivative, and p- 
bromo- (BART), A., i, 115. 
2:3-diamino-, 2-nitro-3-amino-, and 
2-nitro-3-hydroxy- (FARBWERKE 
vorM. MEISTER, Lucius, & Brun- 
ING), A., i, 542. 
3-amino-4-hydroxy-, and 3-nitro-4- 
hydroxy-, compounds of, contain- 
ing sulphur (FARBWERKE VORM. 
MEISTER, Lucius, & BriNING), 
A., i, 412. 
3:4-dinitroso- (KARRER), A., i, 413. 

Phenylazoacetoacetic acid, ethyl ester, 
action of chlorine on (BULOwW and 
NEBER), A., i, 207. 

Phenylazobutyrylacetic acid, -nitro- 
and its ethyl ester (WAHL and DoLt), 
A., i, 532. 

Phenylazoimide, addition of, to quinones 
(WotFF), A., i, 1107. 

Phenylazoimide, 4- and 5-bromo-2- 
nitro- (FoRSTER and BARKER), T.,1920. 

1-Phenylazoimino-a-naphthaquinone. 
See 4:9-Diketo-1-phenyldihydro-Bp- 
naphthazsotriazole, 


stanni- 
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Phenylazoiminopentionaldehyde, deriva- 
tives of (WoLFF and Kores), A., i, 
1108. 

1-Phenyl-3-benzamidomethy]-5-pyr- 


azolone-4-carboxylic acid, ethyl ester, | 


and its sodium salt (ScHEIBER and 
RECKLEBEN), A., i, 969. 
7-Phenyl-1:9-benzanthrone (ScuMIDLIN 
and Gakcfa-Banwts), A., i, 33; 
(ScHOLL and Seer), A., i, 57. 
2-Phenyl-1:4-benzopyran, 3:4:5:7-letra- 
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| B-Phenyl-a-benzylpropionic acid, 


| 
| 


menthyl ester (RurE and Hivsster), 
A., i, 268. 


| 1-Phenyl-2:5-bisdiphenylenechloro- 


hydroxy-2-m-p-dihydroxy- (WATSON | 
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hydroxide and its salts (Komatsv), 
A,, i, 41. 
8-Phenyl-y-methyl-y-ethylpentan-A-ol 
(RAMART-LucAs), A., 1, 1326. 
B-Phenyl-a-methylglutaconic acids and 
their salts and derivatives (THORPE 
and Woop), T., 1575; P., 253. 
a-Phenyl-5-methyl-A*-hexene~ye-dione 
(Ryan and Dun.EA), A., i, 1068. 
Pheny1-2-methylindolylearbinol, o-nitro- 
(ScHottz), A., i, 894. 
1-Pheny1-3-methyl-4-methylene-5- 
pyrazolone (WIsLIcENUs, ELVERT, 
and Kurtz), A., i, 1388. 
2-Phenyl-1-methyl-A*-cyclopentene and 
its derivatives (BAUER), A., i, 724. 
Phenylmethylphenylearbamide(OLIvERI- 
MANDALA and CALpERARO), A,, i, 961. 
Phenylmethylphthalide, preparation of 
(OSTERSETZER), A., i, 729. 
8-Phenyl-a- and -8-methylpropionyl- 
carvoximes (RuPE and WOLFSLEBEN), 
A., i, 265. 
+-Phenyl-8-methylpropyl alcohol and 
its bromide and chloride (v. BRAUN, 
GRABOWSKI, and KirscusauM), A., 
i, 614. 


hydroxide, platinichloride of (Ko- 

MATSU), A., i, 41. 
Phenylmethyl-7-propylisvamylam- 

monium iodide (Komartsv), A., i, 41. 


| Phenylmethyl-2-propylsobutylam- 


Phenylmethyl-#-butylisoamylammonium | 
hydroxide, salts of (KomaTsv), A., i, | 
41 


d-Phenylmethylcarbinol, phenylure- 
thane of (McKrnziE and CLoven), 
T., 697. 

Phenylmethylearbinols, optically active, 
interconversion of (McKENzIE and 
CLoven), T., 687 ; P., 109. 

Phenylmethylcyanamide, m-chloro- 
(v. Braun and Krvuper), A., i, 
1334, 


| 


monium hydroxide and its salts 

(Komatsv), A., i, 41. 
1-Pheny]-3-methylpyrazole, 5-amino-, 

and 4-bromo-5-amino-, derivatives 


of, and  4-chloro-5-dichloroamino- 
(MicHAELIs and ScHAFER), A., i, 524. 

1-Pheny1-3-methylpyrazole-5(4’)-azo- 
1’-pheny]-3’-methy]-5’-pyrazolone 
(MICHAELIS and ScHAFEr), A., i, 
525. 

1-Pheny]-3-methyl-pyrazole-5-azore- 
sorcinol (MICHAELIS and ScCHAFER), 
A., i, 525. 

1-Pheny1-3-methy1-5-pyrazolol-4-gly- 
oxylic acid, ethyl ester, carbanilate of 
(WisticeNnus, ELvErt, and Kurtz), 
A., i, 1387, 
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1-Phenyl-3-methy1-5-pyrazolone, 
ducts of the reaction of phthalic 
anhydride and (ScHuLTz and Roups), 
A., i, 296. 

1-Pheny]-3-methylpyrazolone, 


4:4-di- | 


bromo-5-imino-, and 4-chloro-4-bromo- | 
| Phenyl-8-naphthylhydrazine (GRAZIANI 


5-imino- (MICHAELIS and SCHAFER), 
A., i, 524. 
1-Pheny1-3-methyl-5-pyrazolone-4-alde- 
hyde, anil of (WisLicgNus, ELvenr, 
and Kurtz), A., i, 1888. 
1-Pheny1-3-methyl-5-pyrazolone-4- 
glyoxylic acid and its ethyl ester, 
and other derivatives (WISLICENUs, 
ELVERT, and Kurtz), A., i, 1387. 
3:1’-Phenyl-3’-methyl-4’-pyrazol-5’- 
onylidene-2-phenylindanone and its 
oxime and semicarbazone (ROHDE and 
TENZER), A., i, 903. 
1-Phenyl-3-methyl-4-pyrazol-5-onylid- 
enephthalide (ScHULTz and RoHDE), 
A., i, 297. 
1-Phenyl-8-methyl-5-pyrazolyl §carb- 
anilate (WISLICENUS, ELVERT, and 
Kurtz), A., i, 1888. 
1-Phenyl-2-methylpyridonone and_ its 
acetyl and benzylidene derivatives 
(ConEvV and  PErRENKO-Kritr- 
SCHENKO), A., i, 1234. 
2-Phenyl-6-methyl-4-pyrone, attempted 
resolution of the salts of (LEvy, 
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pro- | Phenyl-a-naphthylearbinol-o-carboxylic 


acid, lactone of (SEER and DiscHEN- 
DORFER), A., i, 1366. 

5-Pheny]-3-8-naphthy1-2:3-dihydro-2- 
oxazolone (McComBir and Scar- 
BOROUGH), T., 60. 


and Bovin1), A., i, 1061, 


- Phenyl a-naphthyl ketimine (Mourru 


and MIGNONAC), A., i, 874. 
Phenyl! .a-naphthyl-ketoneanil, prepara- 
tion of (REDDELIEN), A., i, 1204. 
3-Pheny1-4-7:-nitroanilinomethylene-5- 
isooxazolone (DAINS and GRIFFIN), 
A., i, 1086. 


| 5-Phenyl 2- and 4-nitrostyryl ketones, 


acetyl deriva- 


2-hydroxy-5-amino-, 
HAMMER- 


tives (KUNCKELL and 
SCHMIDT), A., i, 1204. 
Phenyl-4:6-dinitro-m-tolylamine 
(BorscHE and FIEDLER), A., i, 8438. 
1-Phenylnorhydrastinine and its salts 
(Decker, Kropp, Hoyer, and 
Brecker), A., i, 289. 


| a-Phenyl-Aca-isooctene-ye-dione (RYAN 


| Phenylcsooxazole-5-bromo-, 


HOLMYARD, and RUHEMANN), P., 159. : 
4-Phenyl-3-methyl-2-pyrone, 6-hydroxy- — 


(THORPE and Woop), T., 1576. 
1-Phenyl-3-methylpyrrole, 5-amino-, 5- 
benzenesulphonyl-derivative (MicH- 
AFLIS and SCHAFER), A., i, 525. 
2-Phenyl-4-methylpyrrole (I’iLory and 
Hirscn), A., 1, 292. 


5-Pheny] 4-methylstyryl ketone, 2-hydr-_ 


oxy-5-amino-, _ acetyl 


derivative | 


(KUNCKELL and HAMMERSCHMIDT), 


A., i, 1205. 
Phenylisonaphthaphenasine, 10-amino- 
(isorosinduline), and its acetyl deriva- 
tive and their salts (KEHRMANN and 
CorpDoneE), A., i, 1244. 
2-Pheny]-8-naphthaquinoline-4-carb- 


oxylic acid, derivatives of (CIUSA | 


and LuzzatrTo), A., i, 682. 
2-Phenyl-1:4-naph uinoxaline-3- 

carboxylic acid, ethyl ester (WAHL 

and Dox), A., i, 766. 
Phenylisonaphthazonium hydroxide, 5- 


amino-, acetyl derivative, salts of © 


(KEHRMANN and CorpoNng), A., i, 
1245. 

a-Phenylnaphthylamine, 2:4:5-/rinitro- 
(Rinpt), T., 1915. 

a ett 
amide (McCompizr and ScARBOor- 
oucH), T., 61. 


and Dung), A., i, 1068. 

-5:7-di- 
bromo-, and -2-nitro-indole (MEYER), 
A.,i, 1391. 

5-Phenylisooxazole-4-carboxy-anilide, 
-p-anisylamide and -o- and -p-tolui- 
dides (Dains and GriFFIN), A., i, 
1087. 

Phenyliscoxazoledibenzil (MEYER), A, i, 
1391. 

Phenylisooxazole-2-8-naphthindole 
(MryER), A., i, 1391 

Pheny]isooxazole-2-thionaphthen 
(MEYER), A., i, 1391, 

Phenylisooxazolone, condensation of, 

with ethyl] mesoxalate (MEYER), A., 
i, 1383. 

indigoid derivatives of (MEYER), A., 
i, 1390. 

Phenylisooxazoloneazobenzene-p-sulph- 
onic acid, sodium salt (MEYER), A., i, 
913. 

Phenylisooxazoloneazodianisylazo-8- 
amino-1-naphthol-3:5-disulphonic 
acid, sodium salt (MEyEk), A., i, 913. 


| Phenylisooxazoloneazodiphenylazona- 


phthylaminesulphonie acid, sodium 
salt (MEYER), A., i, 913. 

Pheny]liscoxazoloneazodiphenylazosali- 
cylic acid, sodium salt (MEYER), A., 
i, 913. 


, Phenyliscoxazoloneazo-o-ditolylazo-1- 


amino-8-naphthol-3:6-disulphonie 
acid, sodium salt (MEYER), A., i, 913. 


' Phenyliscoxazolone-8-azonaphthalene- 


2:6-disulphonic acid, sodium salt 
(MEYER), A., i, 913. 
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Phenylisvoxazolone-l-azonaphthalene-4- 
sulphonic acid, sodium salt (MEYER), 
A., i, 913. 

Phenyltsooxazoloneazo-im-xylene-o-sul- 
phonic acid, sodium salt (MEyzER), A., 
i, 913. 

Phenylparaconic acid, methyl ester 
(BARBIER and LocguIn), A., i, 337. 


a-Phenylisopentanes, ay- and y-di- | 


hydroxy-, optically active (McKrNzIE 
and Martin), T., 114. 
1-Phenyl-A?-cyc/opentene and its picrate 
(Bauer), A., i, 725. 
2-Phenyl-A!-cyclopentene-l-carboxylic 
= and its amide (BAUER), A., i, 
24, 
1-Pheny]-A?-cyclopentene-3:5-dione-4- 
carboxylic acid, ethyl ester (LAMPE 
and MILOBENDZKI), A., i, 877. 
1-Phenyl-2-phenacyibenziminazole 
and its derivatives (WoLFF, Grin, 
and Ko.asivs), A., i, 1102. 
3-Phenyl-4-p-phenetidinomethylene-5- 
isooxazolone (DAINS and GRIFFIN), A., 
i, 1086. 
a-Phenyl-a-phenetyl-88-dimethylpro- 
pan-a-ol and its dehydration 
(RAMART-Lucas), A., i, 1326. 
Phenyl-p-phenetylguanidothiocarb- 
amide and its hydrochloride (Fromm, 
HEYpDER, JuNG, and Sturm), A., i, 
205. 
4-Phenylpiperazine, absorption spectra 
of (Purvis), T., 2285. 

Phenyl] piperonylideneisooxazolone 
stannichloride (MryEr), A., i, 393. 
a-Phenylpropane, y-chloro-a-bromo- 
(Straus and Berxow), A., i, 1318. 
Phenylcyclopropane (KISHNER), A., i, 

1164. 


Phenyl-a-propanolamine, 3:4-dihydroxy-, 
and its hydrochloride (FARBENFAB- 
RIKEN VORM. F. BAYER & Co.), A,, i, 
361. 

a-Phenyl-A«-propene, ay-dichloro- 
(Straus and Berkow), A., i, 1317. 

Phenylpropiolic acid, borneyl ester 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 63. 

8-Phenylpropionamide, a-oximino- 
(WoLFF and Herotp), A., i, 1085. 

Phenylpropionic acid, cyclohexyl, men- 
thyl, and methyleyc/ohexyl esters of 
(SENDERENS and ABOULENC), A., i, 
42 


Phenylpropionic acid, o-thiol- (CHME- 
LEWSKI and FRIEDLANDER), A., i, 
861. 

8-Phenylpropionic acid, dibromo-, 
fenchy! ester (FARBENFABRIKEN 
vorm. F. Bayer & Co,), A., i, 
376. 
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8-Phenylpropionic acid, /ibromo-, and 
o-chloro-aB-dibromo-, borneyl and 
tsoborneyl esters of (FARBENFABRI- 
KEN vor. F. Bayer & Co.), A., 
i, 63. 
l-a-hydroxy-, and  dl-p-hydroxy-, 
methyl] esters (McKENzIE and Mar- 
TIN), T., 114. 
a-thiol- (BIILMANN and “ADSEN), A., 
i, 976. 


_ B-Phenylpropionylearvoxime (RuPE and 


WOLFSLEBEN), A., i, 265. 

8’-Phenylpropionylglycollic acid, a’- 
oximino- (WoLFF and HEROLD), A., i, 
1085. 

8-Phenyl-n-propyl chloride (v. BRAUN, 
GRABOWSKI, and KirSCHBAUM), A,, i, 
614. 

y-Phenylpropylacetoacetic acid, 
menthyl ester (RUPE and LENZINGER), 
A., i, 267. 

8-Phenyl-n-propylamine and its deriva- 
tives (v. Braun, GRABOWSKI, and 
KIRSCHBAUM), A., i, 614. 

s-Phenyl-n- and _ -isopropylearbamides 
egpenans and Noro), A.. 
i, 716. ° 

Phenylisopropylearbinol aud its acctyl 
derivative (FAVORSKI and MANDRYK), 
A., i, 16. 

Phenyl propyl ketimine (Mourgv and 
MiGnonac), A., i, 874, 

Phenyl isopropyl ketone and its semi- 
carbazone (FAVORSKI and MANDRYK), 
A., i, 16. 

a-Phenylisopropyl isopropyl ketone and 
its derivatives (UMNovA), A., i, 
1063. 

1-Pheny1-3-propyl-5-pyrazolone, 4- 
oximino- (WAHL and Do.1), A., i, 
532. 

Phenylisopyrazolonecarboxylic acid, 
esters of (FAVREL), A., i, 898. 

4-Phenylpyridine, absorption spectra of 
(Purvis), T., 2284. 

4-Phenylquinaldinyl chloride (Best- 
HORN), A., i, 1237. 
2-Phenylquinoline-4-carboxylic _acid. 
derivatives of, and its homologues 
(CHEMISCHE FaBrRIK AUF AKTIEN 
vorm. E. ScHERING), A., i, 92. 
salicyl and salicylglycine esters 
(FARBENFABRIKEN VoORM. F, BAYER 
& Co.), A., i, 1229. 
See also Atophan. 
2-Phenylquinoline-4-carboxylic acid, 
6-amino- (LuzzATo and Crusa), A., 1, 
1419. 

2-Phenylisoquinolinium chloride and 
op-dinitro-, and their salts and deriva- 
tives (ZINCKE and WEISSPFENNING), 
A., i, 389. 


—_ 
_ ‘ 
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Phenyl]-8-quinolylcarbinol and its salts 
(Howi1tz and K6pxkg), A., i, 392. 
Phenyl 4-quinoly] ketone, derivatives of 
(RABE and PasTeRNAck), A., i, 514. 
Phenyl 8-quinolyl ketone and its deriva- 
tives (Howirz and K6pxer), A., i, 
392. 
2-Phenylquinoxaline-3-carboxylic acid, 
esters (WAHL and Dott), A., i, 765. 
9-Phenylquinoxanthenol, p-hydroxy-, 
bromide and chloride, and their salts 
(GoMBERG and WEs7), A., i, 73. 
2-3-, and 4-hydroxy-, salts of (Gom- 
BERG and West), A., i, 75. 
3:6-dihydroxy-, chloride (GoMBERG 
and Wsst), A., i, 76. 
Phenylselenols, o-amino-, o- and p- 
nitro-, and their salts (BAUER), A., i, 
263. 
Phenylstibines (Carrs), A., i, 304. 
Phenylstibinic acid, p-amino-, and its 
acetyl derivative and p-hydroxy- 
(CHEMISCHE FABRIK VON HEYDEN), 
A., i, 416. 
p-chloro- (CHEMISCHE FABRIK VON 
HEYDEN), A., i, 1121. 
3-nitro-4-amino-, acetyl derivative 


and 3-nitro-4-hydroxy- (CHEMISCHE. | 


FABRIK VON HEYDEN), A., i, 
1122. 

Phenylstibinic oxychloride (CHEMISCHE 
FABRIK VON HEypeEn), A., i, 416. 
Phenyl styryl ketone (benzylideneaceto- 

phenone), action of heat on the 


semicarbazones of, and preparation | 


of the phenylsemicarbazones (HEIL- 
BRON and Wixson), T., 1504; P., 
245. 
hydrosulphide (Fromm and Huser), 
A., i, 185. 
2-Phenyl-5-styryloxazole (FouLps and 
Rozrnson), T., 1768 ; P., 261. 
5-Phenyl-3-styrylésooxazole (RYAN and 
Dun kA), A., i, 1068. 
1-Pheny1-3-succinylimidomethy1-5- 
pyrazolone-4-carboxylic acid, ethyl 
ester (SCHEIBER and RECKLEBEN), 
A., i, 968. 

Phenylsulpho-y-phenetidide, m-nitro- 
(REVERDIN and FitrstenseEre), A., i, 
850. 

Phenyltetrahydroberberine and its y- 
isomeride and their salts (FREUND 
and Zorn), A., i, 511. 

Phenyltetrahydroberberines, derivatives 
of (Merck), A., i, 1095. 

Phenyl-)-thiocarbamide and p-chloro- 
and their nitrate-sulphates (ARNDT), 
A., i, 396. 

5-Phenylthiocarbamido-1-phenyl-8- 
methylpyrazole (MICHAELIS and 
ScHAFER), A.. i, 525. 
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1-Phenylthionaphthen, 2-hydroxy-p- 
amino- and -p-nitro- and their salts 
and derivatives (ApiIrzscH), A., i, 
1342. 

2-Phenylthiophen, 4-hydroxy-, and its 
derivatives (FRIEDLAENDER and KIEL- 
BASINSKI), A., i, 195. 

‘*5-Phenyl-2-thiophen-2- and -3-indo- 
leindigo.” See 5-Phenyl-2-(2’- and 
3’-indoxyl)-thiophen-3-one. 

Phenylthiourazole, sodium derivative, 
conductivity and _ ionisation of 
(RoBERTSON and ACREE), A., ii, 748. 

9-Phenylthioxanthen, 9-amino- (DECKER 
aud BrcKER), A., i, 518. 

Phenylthioxanthyl (ScHLENK and REn- 
NING), A., i, 35. 

8-Phenyl-4-0-, -m-, and -p-toluidino- 
methylene-5-iscoxazolones (DAINS and 
GRIFFIN), A., i, 1085. 

Phenyl-p-toluoylmethyl ether, bromo-, 
p-chloro-, and o- and p-nitro- (KuNc- 
KELL and Puts), A., i, 611. 

5-Phenyl-3-0-, -m-, and -p-tolyl-2:3-di- 
hydro-2-oxazolones (McComBIE and 
ScarsoroueH), T., 59. 

| Phenyl-o-tolylguanidothiocarbamide and 

its hydrochloride (Fromm, HEYDER, 

|  JuNG, and Sturm), A,, i, 205. 

' Phenyl o- and p-tolyl ketimines (MouREU 

and Mignonac), A., i, 874. 

| Phenyl-o-tolyl-y-dithioalduret and its 
dibenzyl derivative (FromM, HEYDER, 
June, and Sturm), A., i, 207. 

Phenyltriazole, 3-amino-5-thiol-, benzoyl 
derivative (FromM, Heyper, June, 
and Srurm), A., i, 206. 

Phenyltrimethylammonium iodide, m- 
chloro- (v. BRAUN and KRUBER), A., 
i, 1334. 

Phenyltrimethylpyrrolone (GABRIEL, 
CoLMAN, and BoérrcueEr), A., i, 627. 
7-Phenyluramil and 2-thio- (JOHNSON 

and SHEPARD), A., i, 1103. 
1-Phenylurazole, 3-thio-, sodium salt, 
velocity of the reaction of ethyl iodide 
with (NirpLIncerR, Rocers, and 
AcREE), A., ii, 205. 
Phenylvaleronitrile, 5-amino-, benzoyl 
derivative (Vv. Braun and BARTSCH), 
A., i, 198. 
Phenylvanillylidene‘sooxazolone stanni- 
chloride (MEYER), A., i, 394. 
Phenyl vinyl ketone and its dibromide 
(BEAuFOUR), A., i, 467. 
conversion of cinnamaldehyde into, 
and its acetal (Strauss and 
BEerKow), A., i, 1317. 
Phenylviolanic acid (LirscuiTz), A., i, 
1362. 
9-Phenylxanthen, 9-amino- (DECKER 
and Brecker), A., i, 518. 
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9-Phenylxanthenol, p-hydroxy-, and its | 
salts (GomBERG and West), A., | 


i, 73. 


1-, 2-, 3-, and 4-hydroxy-, salts of 


(GOMBERG and Wrst), A., i, 75, 76. 

ee ether (GoMBERG), A., 
i, 258. 

Phenylxanthyl (ScHienK and ReEn- 
nino), A., i, 35 

8-Phenyl-a-xanthylpropionic acid (b111- 
MANN and MApsgEy), A., i, 976. 

Phloridzin diabetes. See Diabetes. 

Pholiota squarrosa, chemistry of (ZELL- 
NER), A., i, 573. 

Phonolite, zeolitic properties of, com- 
pared with varieties of soils (Buss- 
MANN), A., i, 812. 

Phonoporphyrin and its esters (PILoTY 
and Fink), A., i, 916. 

Phonopyrrolecarboxylic acids and their 

derivatives (PtLory and DorMANN), 
A., i, 540. 
methyl .esters and their picrates 
(FIscHER and Részr), A., i, 71. 
Phonopyrrolecarboxylic acid phthalide 


(FiscHER and KROLLPFEIFFER), A., | 


i, 94. 

Phorone (acetophorune ; B¢-dimethyl-ABe- 
heptadien-8-one), dibromo- (FRANCIS 
and WIL.son), T., 2241; P., 302. 

Phoronic acid, methy] ester (MILIKAN), 
A., i, 24. 

Phorononitrile, constitution of the so- 
called, and its derivatives (MILIKAN), 
A., i, 24. 

Phosphatides (Biirncer and BevuMer), 

A., i, 1404. 

artificial increase of, in the brain 
(SALKOWsKI), A., i, 789. 

of egg-yolk (EppLen), A., i, 1254. 

absence of, from milk (NsEGORAN), 
A., i, 1133. 

of the placenta (Sakaki), A., i, 554, 
1131. 

from plants (Trier), A., i, 1028. 

Phosphatocalcium chloride (GAssMANN), 
A., ii, 320. 

Phosphomolybdie acid, chemical nature 
of substances giving colour reactions 
with (FuNK and Maca.uvm), A., ii, 
805. 

Phosphonium iodide, preparation of, and 
action of heat on it (Hour and 
Myers), A., ii, 953. 

“# of heat on (Hour and MyeErs), 
-¢ C1. 

Phosphoric acid. See under Phosphorus. 

Phosphorites, Russian (Samoitoy), A., 
ii, 231, 

Phosphorous acid. ‘See under Phosphorus. 

Phosphorus, atomic weight of (BAXTER 
and Moore), A., ii, 43. 
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ne valency of (MATHEWS), A., 
li, 495. 

allotropy of (WAHL), A., ii, 404. 

modifications of (Smits), A., ii, 852 ; 
(Stock and Stamm), A., ii, 1051. 

vapour, Juminescence and ionisation 
produced by gases charged with 
(Scumipt), A., ii, 211. 

experiment to illustrate the luminosity 
of (Twiss), A., ii, 131. 

vaporisation of (CENTNERSZWER), A., 
li, 1052. 

density of the vapour of (Stock, 
Gipson, and Stamm), A., ii, 43. 

yellow, investigation of the action of, 
on copper nitrate (TAUCHERT), A., 
ii, 211. 

biological significance of, in the 
animal organism (MAssLov), A., i, 
1264, 1265. 

influence of, on respiratory metabolism 
(Hirz), A., i, 417. 

utilisation of various forms of, by the 
animal organism (FINGERLING), A., 
i, 420. 

distribution of, in the placenta 
(SaKAk]), A., i, 1181. 

in blood of normal and parathyroidec- 
tomised dogs (GREENWALD), A., i, 
667. 

nutritive value of, to growing dogs 
(Durwacn), A., i, 311. 

influence of ammonium sulphate on the 
assimilation of, by oats (MITSCHER- 
LICH and SIMMERMACHER), A., i, 
580. 

Phosphorus /richloride and sulphur 
chloride, catalytic influence of 
iodine on the reaction between 
(KouN and OstERsErzeEk), A., ii, 
698. 

haloids, action of, on ketones, bromo- 
ketones, and keto-aleohols (Fa- 
VORSKI), A., i, 12. 
pentoxide (phosphoric oaide ; phosphoric 
anhydride), elimination of halogen 
acids by (LecnEr), A., i, 1166. 
calcium oxide, and silica, equilibrium 
of (NIELSEN), A., ii, 407. 
Hypophosphorous acid, assay of 
(Norts), A., ii, 430. 
and its salts, estimation of, volu- 
metrically (MARINO and PELLE- 
GRINI), A., ii, 620. 
Hypophosphites, action of, on platinum 
salts (SIEVERTS and Perers), A., 
ii, 606. 
estimation of (Cockine and 
KErTT Le), A., ii, 791. 
Phosphorous acid, rate of reduction of 
mercuric chloride by (LinHaRt), 
A., ii, 490. 
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Phosphorus :— 

Phosphorous acid, isobutyl ester, and 
its compound with cuprous iodide 
(ARBUZzOy and IvANovy), A., i, 
1051. 

ethyl ester, compounds of, with 
silver haloids (ArBUzov and 
KarrascuHoy), A., i, 333. 

Phosphoric acid, action of, on albumin 

(BONGIOVANNI), A., i, 539. 

effect of ignition on the solubility of, 
in soils (Fraps), A., ii, 621. 

removal of, by means of metastannic 
acid (MECKLENBURG), A., ii, 529. 

estimation of (MoESER and FRANK), 
A., ii, 620. 

estimation of, volumetrically (Fainr- 
CHILD), A., ii, 151, 

estimation of, in honey (GoTTFRIED), 
A., ii, 155, 

estimation of, in basic slag (Porr ; 
NEUBAUER), A., ii, 876. 

estimation of, in basic slag contain- 
ing silica (Popp, ConTzEN, HoFEr, 
and Mentz), A., ii, 386. 


estimation of, in soils (Horn- 
BERGER), A., ii, 791; (FISCHER), 
A., ii, 980 

water-soluble, estimation of, 
superphosphates (BUTTNER), A., 
ii, 621 


estimation of, in Thomas slag (S1m- 
MERMACHER), A., ii, 241. 
separation of, from metals in quali- 
tative analysis (JANNASCH and 
LEIsTE), A., ii, 790. 
Phosphoric acids, esters and amides 
of (LANGHELD, OpPMANN, and 
MEYER), A., i, 155. 


in | 


distearin esters of (GrUN and KADE), 


A., i, 158. 


Phosphates, action of, on dihydroxy- 


acetone (v. LEBEDEV), A,, i, 592. 
insoluble, in soils (Fry), A., i, 
1143. 
effect of ignition on the solubility of, 
in soils (LIPMAN), A., i, 692. 
mineral, analysis of (JANNASCH and 
LEIstTE), A., ii, 876. 
Metaphosphorie acid and its alkali 


salts (Hotr and Meyers), T., 532; 


P., 61. 
Phosphorus oxysulphide (Srock 
FRIEDERICI), A., ii, 502 
sesquisulphide, detection and estima- 


and | 


tion of free phosphorus in (ScHL@- © 


SING), A., ii, 150. 
Phosphorus organic compounds, hydro- 
lysis of (PLIMMER), A., i, 302. 
action of enzymes on (PLIMMER), A., i, 
310. 
metabolism of. 


CIV. ii. 


See Metabolism. 
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Phosphorus, white, detection of, in 
matches (ScHRODER), A., ii, 619. 
free, detection and estimation of, in 
phosphorus sesquisulphide (ScHLe- 
sine), A., ii, 150. 
estimation of, in acetylene (DENNIS 
and O’BriEn), A., ii, 430. 
estimation of, in fertilisers and fodders 
(DusseRRE and CHAVAN), A., ii, 
1069. 
estimation of, in iron (MULLER), A., 
ii, 150. 
estimation of, in iron and steel (ART- 
MANN and PREISINGER), A., ii, 
430. 
estimation of, in lecithin (FREUND- 
LER), A., ii, 151. 
organic, estimation of, 
(STEWART), A., i, 1148. 
estimation of, in steel (BHATTACHA- 
ryYA), A., ii, 874; (WpowIszEw- 
ski; Cain and TucKErR), A., ii, 
875. 
estimation of, in steel, in presence of 
vanadium (CAIN and TUTTLE), A., 
ii, 620. 
estimation of, in tungsten and its ores 
(JOHNSON), A., ii, 529. 
estimation of, in vanadium steel and 
in ferrovanadium (SIDENER and 
SKARTVEDT), A., ii, 979. 
Phosphotungstic acid, chemical nature 
of substances giving colour reactions 
with (FuNK and MAcALLvUM), A,, ii, 
805. 
Photocatalysis (LANDAU), A., ii, 653. 
Photochemical absorption, law of 
(HENRI and WurMsER), A., ii, 
343. 
equivalent (BALY), A., ii, 818. 
kinetics. See Kinetics. 
lecture experiments (BAUDISCH and 
First), A., ii, 39. 
reaction, deduction of the order of a 
(Tran), A., ii, 544. 
reactions, theory of the mechanism of 
(BopENSTEIN), A., ii, 819. 
energy absorbed in (HENRI and 
Wurmskr), A., ii, 369. 
energy and mass in (BOLL), A,, ii, 
265. 
influence of wave-length on the 
velocity of (BoLL; BRUNER), A., 
ii, 745. 
relation between the velocity and 
incident radiant energy of (BOLL), 
A., ii, 171. 
distribution of light sensitiveness in 
(PLoTNIKOV), A., ii, 898. 
in gases (WARBURG), A., ii, 652. 
Photo-electric activity of fluorescent sub- 
stances (PAULI), A., ii, 456. 


96 


in soils 


need 
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Photo-electric effect of metallic com- | 


pounds (Dima), A., ii, 1006. 
Photographic developers, physico-chemi- 
cal studies on (ScHILOV and Frpo- 
Tov), A., ii, 371; (ScHILov and 
TIMTSCHENKO), A., ii, 1000. 


INDEX OF 


development, physical chemistry of | 


(MEEs), A., ii, 1000. 
Phototropy (GRAZIANI 
A., i, 984, 1061. 


and Bovin1), 


SUBJECTS, 


Phthalimino/sobutyric acid, methyl ester 
(GABRIEL, COLMAN, and BérrcHEr), 
A., i, 625. 

Phthaliminoisobutyrylacetamide (Ga- 
BRIEL, COLMAN, and BOTTCHER), A., 
i, 626. 

a-Phthaliminoisobutyrylacetonitrile 
(GABRIEL, CoLMAN, and BérrcnEr), 
A., i, 626. 


| a-Phthaliminoisobutyryleyanoacetic 


influence of halogens on, in hydrazones | 


(GRAZIANI), A., i, 761. 
Phthalamino‘sobutyric acid, methyl 
ester (GABRIEL, COLMAN, and Borr- 
CHER), A., i, 625. 
Phthaleins (Oppo), A., i, 1110. 
halogenated, action of aniline on 
(ScHARVIN), A., i, 1246. 


Phthalic acid (0-phthalic acid), reduction | 
of the anhydride and imide of | 


(REIssERT), A., i, 621. 


ammonium salt (KEiser and Mc- | 
| 5-8-Phthaliminoethylbarbituric acid, 2- 


MaAsteER), A., i, 248. 
uranous salt (MAzzUCCHELLI and 
Greco D’Atczo), A., i, 161. 
Phthalic acid, 3-amino-, hydrazide, and 
its derivatives (CurRTIUS and SEM- 
PER), A., i, 473. 
dihydroxy-, 
A., i, 863. 
3-nitro-, ethyl ester, hydrazine deriv- 
atives of (CurTIUS and SEMPER), 
A., i, 472. 
3:4-dinitro-, and its diethyl 
(WARNER), P., 61. 
isoPhthalic acid, ammonium salt (Mc- 
Master), A., i, 444. 

isoPhthalic acid, 4-hydroxy-, esters of 
(Donee), A., i, 977. 

Phthalic anhydride, products of the 
reaction of 1-phenyl-3-methy]l-5-pyr- 
azolone and (ScHULTz and Roupe), 
A., i, 296. 

Phthalimide, p-dihydroxy-, lead salt 
(BruNNER), A., i, 863. 

Phthalimidine, hydroxy-, and its deriv- 

ative (REISSERT), A., i, 622. 
nitroso-, preparation and derivatives 
of (Oppk), A., i, 534. 
Phthaliminoacetoacetic acid, ethyl ester, 
isomeric forms of (WEIZMANN, 
STEPHEN, and AGASHE), T., 1860. 
apd = its = = aa-dibromo-derivative 
(PFAEHLER), A., i, 751. 
Phthaliminoacetylchloromalonic 


ester 


acid, 


ethyl ester, preparation of (WerIz- 
MANN, STEPHEN, and AGAsHg), T., 
1861. 
Phthaliminoacetyl-8-methoxyquinoline 
(FRANKEL and Graver), A., i, 1235. 
Phthalimino-a8-dibromoethane (BAcH- 
STEZ), A., i, 1343. 


acid, ethyl ester and its salts (Ga- 
BRIEL, COLMAN, and BOrTcHER), A., 
i, 626. 

Phthaliminoi‘sobutyrylmethylmalonic 
acid, methyl ester (GABRIEL, COLMAN, 
and BOTTCHER), A., i, 625. 

-Phthaiimino-a-cyano-8-keto-2-butyric 
acid, ethyl ester, aud its sodium deriva- 
tive (PFAEHLER), A., i, 751. 

-Phthalimino-a-cyano-8-keto-7y-methyl- 
n-hexoic acid, ethyl ester (PFAFHLER), 
A., i, 754. 


thio-, and its sodium salt (JOHNSON 

and SHEPARD), A., i, 1103. 
a-Phthalimino-a-ethyl-n-butyric an- 

hydride (PFAEHLER), A., i, 752. 


| a-Phthaliminoethyl methyl ketone 
(GABRIEL, COLMAN, and BOTTCHER), 


lead salt (BRUNNER), 


A., i, 626. 

-Phthalimino-8-keto-a-benzylpropane- 
dicarboxylic acid, ethyl ester (Pra- 
EHLER), A., i, 751. 


| 5-Phthalimino-§-ketobutanedicarboxy- 


lic acid, ethy] ester, sodium deriva- 
tive (PFAEHLER), A., i, 751. 
5-Phthalimino-y-keto-y-ethyl-n-hexane- 
BB-dicarboxylic acid, methyl ester 
(PFAEHLER), A., i, 752. 
-Phthalimino-8-keto--ethyl-n-pent- 
anedicarboxylic acid, ethyl and 
methyl esters (PFAEHLER), A., i, 752. 
5-Phthalimino-y-ketomethyl-n-hexane- 
B8-dicarboxylic acid, methyl ester 
(PFAEHLER), A., i, 754. 
-Phthalimino-8-keto-8-methyl-n-pent- 
anedicarboxylic acid, esters, and 
their derivatives (PFAEHLER), A., i, 
753. 
y-Phthalimino-8-keto-y-phenylpropane- 
dicarboxylic acid, ethyl ester (Pra- 
EHLER), A., i, 751. 
y-Phthalimino-8-ketopropanedicarb- 
oxylic acid, ethyl ester, and its de- 
rivatives (PFAEHLER), A., i, 750. 
Phthaliminomethylbutyric anhydride 
(PFAEHLER), A., i, 758. 
Phthaliminophenylpropionic acid and 
its chloride (PFAEHLER), A., i, 729. 
Phthaloxime, tetrachloro-, and its de- 
rivatives (ORNDORFF and NICHOLS), 
A., i, 100. 


er 


); 
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2:3-Phthaloylanthraquinone-5-carboxy- 
lic acid and its sodium salt (ScHOLL, 
SEER, and v. SEyBEt), A., i, 58. 

6:7-Phthaloyl-1:9-benzanthrone 
(ScHOLL, Seer, and v. SEYBEL), A., i, 
57. 

as-Phthalyl chloride (SCHEIBER), A., i, 
976. 


iso-Phthalyl chloride (LIEBERMANN and 
Karpos), A., i, 277 

a-Phthalylalanylmalonic acid, ethyl 
ester (GABRIEL, COLMAN, and Borr- 
CHER), A., i, 626. 

Phthalylbenzidine, 3:3’-dinitro- (CAIN, 
— and MICKLETHWAIT), T., 
2078. 

Phthalylglycyl anhydride (ScHEIBER, 
K.oprE, and ScHNABEL), A., i, 491. 
O- and C-Phthalylglycylacetylacetone 
(SCHEIBER, KLoprr, and SCHNABEL), 

A., i, 491. 
Phthalylglycylacetylacetoneanilide 
(ScHEIBER, KLoppz, and SCHNABEL), 
A., i, 491. 
Phthalylglycylacetylacetonepyrazole- 
phenylhydrazone (SCHEIBER, KLopPE, 
and SCHNABEL), A., i, 491. 
C- and O-Phthalylglycylbenzoylacetone 
(ScHEIBER, KLopPE, and SCHNABEL), 
A., i, 492. 
Phthalylglycyleyanoacetic acid, ethyl 
ester (SCHEIBER, KLoppE, and ScHNna- 
BEL), A., i, 492. 
Phthalylglycylphenylhydrazide (ScHEI- 
BER, KLOPPE, and SCHNABEL), A., i, 
492. 
Phthalyl-3:3’- and -3:5’-dinitrobenz- 
idines, 3:4:5:6-tetvachloro- (CAIN, 
CouLTHARD, and MICKLETHWAIT), 
T., 2079. 
Phthalylphenylglycyl chloride (Pra- 
EHLER), A., i, 751. 
Phyllite, change of, into paragonite 
(Kituie), A., ii, 423. 
Physiological substances, chemical 
luminescence produced in (MoDrEr- 
moTt), A., ii, 545. 
Physostigmine. See Eserine. 
Phytic acid (CLARKE), P., 27. 
separation of, from wheat bran and 
cottonseed meal (RATHER), A., i, 
818. 
Phytin (CLARKE), P., 27; (Ross), A., 

i, 249. 

properties of (EGorov), A., i, 165. 

effect of, on Aspergillus niger and 
Penicillium crustaceum (JEGOROV), 
A., i, 146. 

analysis of (PLIMMER and PaGe), A., 
i, 445. 

Phytorhodins, -7 and -4 (WILLSTATTER, 
FiscHER, and Forskn), A., i, 1217. 
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Phytosterol from acon wax (MATTHES 
and STREICHER), A., i, 1427. 

Phytosterol glucosides, preparation of 

(SALWAy), T., 1022; -P., 170. 

ipuranol and allied compounds as 
(PowER and Satway), T., 399; 
P., 63. 

Phytosteroiins (PowER and SALWway), 
Z., 406; P., 64. 

Picolide, constitution and reactions of 
(ScHo.trz and Fraupk), A., i, 514. 
Picolinamide, 2:3:4-trichloro-, absorp- 
tion spectra of (PuRvVIs), T., 2292. 
Picoline, 2:3:4-hewachloro-, absorption 

spectra of (Purvis), T., 2292. 

Picolinic acid(pyridine-2-carboxylicacid), 
2:3:4-trichloro-, methyl ester, absorp- 
tion spectra of (PuRvVIs), T., 2291. 

a-Picolinium iodide, double salt of, with 

cadmium iodide (Datra), A., i, 
1046. 
platini-iodide (Darra), A., i, 1047. 

Picramide. See Aniline, 2:4:6-¢7initro-. 

Picrates, heat of formation of (VAN- 
ZETT!), A., ii, 296. 

Picric acid (2:4:6-trinitrophenol), absorp- 
tion spectra of (BALy and Rick), T., 
2085 ; P., 216. 

Picrotin, pharmacology of (CHISTONI), 
A, 3, 140, 

Picrotinic acids, formule of (Horr- 
MANN), A., i, 70. 

Picrotoxin (ANGELICO), A., i, 69. 
pharmacology of (CuisTon1), A., i, 

140. 
Picrotoxinin, formula of (HORRMANN), 
A., i, 1214. 
pharmacology of (CHISTONI), A., i, 
140. 


a- and §-Picrotoxininic acids and their 
derivatives (HORRMANN), A., i, 1214. 

Piezochemical studies (COHEN and DE 
Borr), A., ii, 687, 690. 

Pig, growing, creatine metabolism in 
the (McOoLLuM and STEENBOCR), 
Ag %, 128, 

effects of sugar on diabetes in the 
(CARLSON and DrENNAN), A., i, 217, 
brain of. See Brain. 

Pig iron. See Iron. 

Pigment of a violet bacterium 
(HaRrTLEY), A., i, 1421. 

brown, from a melanotic large intestine 
(ABDERHALDEN), A., i, 790. 

Pigments, preparation of, from hair 

(FasaL), A., i, 1270. 

in the skin of fish (BALLOWITZ), A., i, 
934. 

action of light on (ErBNER and GER- 
STACKER), A., i, 254. 

action of radiations on a mixture of 
(DANGEARD), A., ii, 651. 
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Pigments, apparent respiration of dead 

cells in the reduction of (MeyYERHOF), 

A., i, 146. 

8-Pilolite from Bohemia (FERSMANN), 
A., ii, 785. 

Pimaric acid (TscHucArv and TEEARU), 
A., i, 726. 


INDEX OF 


Pimelaldehyde and its derivatives (v. | 


Braun and DanzicEr), A., i, 243. 


eycloPimelyldiaminotolan (RuGc.!), A., | 


i, 1106. 

Pinacolin (methyl tert.-butyl ketone), 
action of zinc on a mixture of ethyl 
a-bromopropionate and (BuNGE), A., i, 
160. 


Pinacolin transformation (MEERWEIN), 
A., i, 485 
— (Brttz and SrypeEz), A., i, 
297. 

Pinacolyl methyl xanthate (Fomin and 
SocHAnsk}), A., i, 331. 

Pinacolyl alcohol, withdrawal of water 
from (FoMIN ard SocHanskt), A., i, 
331, 438. 

Pinaresen (REUTTER), A., i, 68. 

Pineic acid (REUTTER), A., i, 68. 

Pinene, iodides of (FRANKFORTER and 
Poppe), A., i, 987. 

dl-Pinene, preparaticn and constitution 
of, and its action with ethyl diazo- 
acetate (BUCHNER and ReEnHorRstT), A., 
i, 1208. 

8-Pinene. See Nopinene. 

Pine nut oil, constituents of (ADAMS 
and Hotmgs), A., i, 808. 

Pineolic acid (REUTTER), A., i, 68. 

Pinus halepensis, censtituents of the 
resin of (REUTTER), A., i, 67. 

Pinus pinea, resin from (REUTTER), A., 
i, 68. 

Piperazine, absorption spectra 
(Purvis), T., 2286; P., 303. 

Piperazinium nitrite, nitroso- (RAY and 
Raxsuir), T., 1. 

Piperidine, and its benzoyl derivative 
and nitroso-, absorption spectra of 
(Purvis), T., 2285; P., 303. 

Piperidinium platinibromide (GurBiER 
and Ravscn), A., i, 1158. 

Piperidino-. See Piperidyl-. 

2-Piperidone, 3-amino-, benzylidene 
derivative (FIscHER and BERGMANN), 
A., i, 711. 

4-Piperidyl-6’-dimethylamino-3’-iso- 
propyldiphenylmethane and its picrate 
and platinichloride (v. Braun and 
Krvser), A., i, 1332. 

Piperidyl-o-hydroxypheny]-2-indolyl- 
methane (ScHortz), A., i, 894. 

Piperidyl-o-hydroxy-m-tolyl-2-methy]- 
— (ScHoLTz), A., i, 

95, 


of 
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2-Piperidyl-p-phenetidine, 3:5-dinitro- 
(REVERDIN and FUrsTENBERG), A., i, 
851. 


| Piperidyl-3-phenylbutinene (ANDR#) A., 
i, 1065 


i, , 

3-Piperidylstilbene, 4:6-dinitro- 
(BorscHeE and FIEDLER), A., i, 843. 

Piperidylisotetron-a-carboxylic _ acid, 
ethyl ester (BENARY), A., i, 191. 

3-Piperidyl-o-xylene, 4:6-dinitro- (Cross- 
LEY and Pratt), T., 988. 

4-Piperidyl-o-xylene,3:5-dinitro- (CRoss- 
LEY and Pratt), T., 986. 

Piperine, absorption spectra of (PURVIS), 

absorption spectrum and constitution 
of (Doppig and Fox), T., 1193; 
P., 180. 

Piperonal (piperonaldehyde), 6-amino-, 
and its salts and derivatives (RILLIET 
and KREITMAN)), A., i, 1355. 

Piperonaldehyde-o-, -m-, and -p-chloro- 
phenylhydrazones (GRAZIANI), A., i, 
761 


Piperonaldehyde-p-ditolylhydrazone 
(GRAZIANI and Bovint), A., i, 984. 
Piperonaldehydeoxime, silver _ salt 
(ANGETLI and ALESSANDRI), A., i, 

984. 

Piperonaldehydephenylbenzylhydrazone 
(GRAZIANI and Bovint), A., i, 1061. 

Piperonylacetamide (DrckER, Kropp, 
Hoyer, ZoELLNER, and BECKER), A., 
i, 273. 

Piperonylacetic acid, ethyl ester (DECK- 
Ek, Kropp, Hoyer, ZOELLNER, and 
BEcKER), A., i, 272. 

Piperonyl-p-hydroxyphenylethylamine 
and its hydrochloride (HoFFMANN, LA 
RocueE & Co.), A., i, 1053. 

Piperonylidene-y-anisidine, 6-amino- and 
6-nitro- (RILLIET and KRreITMANN), 
A., i, 1355. 

Piperonylidenebisurethane 
A., i, 482 

Piperonylidenehomopiperonylamine and 
its picrate (DECKER and BECKER), A., 
i, 291. 

2-Piperonylidenehydrazinohydrindene, 
di-1-hydroxy-, and dJ-1-hydroxy-2- 
nitro- (PEAcocK), T., 674. 

Piperonylidenehydroxythionaphthen 
stannichloride (MEYER), A., i, 394. 

Piperonylidene-o- and -p-toluidines, 6- 
amino- and 6-nitro- (Ritumr and 
KREITMANN), A., i, 1855. 

N-Piperonyldiiodo-p-hydroxyphenyl- 
ethylamine (HorrMANN, LA RocHE & 
Co.), A., i, 1053. 

1-Piperonylnorhydrastinine and its salts 
‘Decker, Kropp, Hoyer, and BEcK- 
ER), A.,.i, 289. 


(BIANCHI), 
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Piperylene-caoutchoue and its “ow 
tives (HARRIEs and SCHONBERG), A., 
i, 285. 

Pipette, automatic (McCHARLEs), A., ii, 

974. 
double Hempel (CuMMING), A., ii, 
236. 


hygienic, for bacteriological and 
chemical work (TscHACHOTIN), A 
i, 142. 
ETT) and its derivatives (REMFRY), 


Pisum sativum, effect of chloral hydrate 
with copper sulphate on the culture of 
(HrpparD), A., i, 1284. 

Pitchblende. See Uraninite. 

Pituitary ye’ physiology of the (HER- 

RING), A., i, 421. 
enzymes in ‘the (BuLTtow), A., i, 1131. 
influence of, in carbohydrate metabol- 

ism (Wan, CusHING, and JACOB- 

son), A., i, 309. 
effect of injection of extract of, on 


421 
effect of injection of extract of, on 
milch cows (GAVIN), A., i, 421. 
Pituitrin, action of, on the heart (EINIs), 
A., i, 930. 
cause of the pressor etfect of (Hos- 
Kins and McPEgEk), A., i, 1136. 
effect of, on renal activity (KiInc and 
SroLanp), A., i, 1412. 

Placenta, phosphatides of the, and the 
distribution of phosphorus in it 
(SAKAK1), A., i, 554, 1181. 

normal and eclamptic, chemistry of 
(Mourn and HEeEIMANN), A., i, 
132. 
wrt aud related minerals (ZAMBo- 
NINI), A., ii, 419. 
Plaice, metabolism of fatty acids in the 
(Mottram), A., i, 124. 

Plants, chemistry of (KEEGAN), A 
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microchemistry of (TUNMANN), A., ii, 
450. 

relation of oan to mineral acids in 
(ANDRE), A., i, 946. 

occurrence ri arsenic in (JADIN and 
Astruc), A., i, 238. 

betaine in (STANEK), A » i, 689. 

function of carboxylase in (ZALESKI 
and Marx), A., 1, 325. 

presence of carotinoids in (VAN 
WISSELINGH), A., i, 234. 

fats in (THOMAE), A., i, 326, 688. 

distribution of oxydases in (KEEBLE 
and ARMSTRONG), A., i, 325, 

phosphatides of (TRigR), A., i, 1028. 

localisation and function of potassium 
in (WEEVERs), A., i, 147. 


mammary glands (SCHAFER), A., i, | 
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Plants, assimilation in (MaQuzENNE and 


Demoussy), A., i, 429; (v. KOrésy), 
A., i, 1140. 

assimilation of iron by (VAUBEL), A., 
i, 946. 


assimilation of nitrates and nitrites 
by (BAupiscn), A., i, 1424. 
absorption and fixation of nitrogen by 
(CHouCcHAK), A., i, 801 
protein synthesis in (ZALESKI and 
SHATKIN), A., i, 1283. 
formaldehyde as a methylating agent 
in (DECKER), A., i, 571. 
action of copper and manganese sul- 
phates in (MONTEMARTIN)), A., i, 
234. 
cause of the bio-electrical differences 
of potential in certain organs of 
(LorB and BEUTNER), A., i, 801. 
simple bases from (TRIER), A., i, 803. 
formation of anthocyan pigments in 
(KEEBLE, ARMSTRONG, and JONEs), 
A., i, 803, 1371; (JonEs), A., i, 
804. 
protection of, from frost (Maximov), 
A., i, 150. 
action of manurial salts on the ger- 
mination of (RuscHE), A., i, 232. 
importance of potassium for (BLANcK), 
A., i, 677. 
causes of growth of (BoroviKov), A 
i, 324, 571. 
influence of boron compounds on the 
growth of (HASELHOFF), A., i, 429. 
influence of sodium sulphate on the 
growth of (HASELHOFF), A., i, 1425. 
effect of sulphur compounds in soils 
on the growth of (THALAU), A., i, 
1029. 
respiration of. See Respiration. 
absorption of oxygen by the respiratory 
chromogens of (PALLADIN and ToL- 
sTAJA), A., i, 430. 
experiments on, with phosphorus 
manures (SEIDLER), A., i, 435. 
annual, evolution of mineral sub- 
stances and nitrogen in (ANDRE), 
A., i, 688. 
cultivated, treatment of, with carbon 
dioxide (HANSEN), A., i, 577. 
green, formaldehyde in the sap of 
(ANGELICO and CATALANO), A 
i, 325. 
nutrition of, with ammonium and 
sodium salts (PANTANELLI and 
SEVERINI), A., i, 435. 
calcareous chlorosis of (MAz&é, Ruor, 
and LEMOIGNE), A., i, 1429. 
green aquatic, precipitation of iron by 
(Mo.iscH), A., ii, 1060. 
higher, formation of carbamide by 
(Foss), A., i, 432. 
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Plants, higher, as of (ZALESKI 


and Marx), A., i, 148. 


effect of potassium on the synthesis | 
and degradation of carbohydrates | 


(StoKLAsA and SeEnrr), A., i, 
233. 
assimilation of nitrogen by (Scuu- 


Lov), A., i, 147. 


sterile cultures of (ScHuLov), A., i, 


688. 


living, colloidal chlorophyll in (IvAn- | 


OVSK!), A., i, 326. 
effect of formaldehyde on (BAKER), 
A., i, 1029. 


marine, requiring sodium 
HovT), A., i, 571. 

medicinal, development of ~ 
principles in (BuRMANN), A., i, 
432. 


detection of formaldehyde in (Finck) 
A., i, 94 

detection of urea in (Fosss) A., i, 947. 

microchemical analysis of (‘TUNMANN), 
A., ii, 351, 991. 

estimation of hydrocyanic acid in 
(FraNcIS and CoNNELL), A., i, 


1284. 
Plant-cells, presence of iodine in 
(Basry), A., i, 431. 
ae of uranium on (Acqua), A., i, 
147. 


(OsTER- 
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Platinum, colloidal, action of ultra- 
violet light on the catalytic 
poe | of (FARMER and Par- 
KER), A., ii, 942. 

arrangement for reduction 
(STARK), A., ii, 780. 

emission of positive ions by heated 
(Horton), A., ii, 272; (FREDEN- 
HAGEN), A., ii, 903. 

effect of reducing agents on the action 
of dichromate on (ForBES and 
BARTLETT), A., ii, 984. 

absorption a, drogen by (FREEMAN), 
A., ii, 866 

action of boiling sulphurie acid on 
(McCoy), A., li, 718. 

removal of spots from, used in 
leather analysis (MANzoFF), A., ii, 
866. 

Platinum black, catalysis of hydrazine 

by (GurBrER and NEUNDLINGER), 


with 


A., ii, 939. 
Platinoammine compounds (RAm- 
BERG), A., ii, 969. 


Platinum ammonias, reactions of, with 
ethylthiolacetic acid (RAMBERG), A., 
i, 952. 
action of — xanthate on 
(RaAMBERG), A., ii, 607. 


| Platinum salts, action of hypophos- 


living, absorption of aniline dyes in | 


(Ktster), A., i, 147. 


Plant colloids (Samrc), A., i, 17; | 


(SaMEc and v. Hoerrr), A., i, 1155. 

Plant extracts, formation 
acid in, by oxidation (Bacu), A., i, 
946, 

Plant tissues, oxydases and their inhibi- 
tors in (ArKINs), A., i, 1426. 

Plastein, formation of (GLAGOLEV), A., 
i, 670, 1254. 


of nitrous | 


Plasteins, formation of, in the animal | 


body, in relation to peptone poison- 
ing (KNAFFL-LENZ and Pick), A., 
i, 419. 


behaviour of, in the body (v. KNAFFL- 


LrEnz and Pick), A., i, 551. 


Plaster, setting of (Cavazzi), A., ii, | 
136 


chemical testing of (CAvAzzi), A., ii, 
9 


Plastic substances, pressure of flow and 
hardness of (KURNAKOV and SCHEMT- 
SCHUSHNI), A., ii, 929. 

Platinic acid. See under Platinum. 

Platinous salts. See under Platinum. 

Platinum in the goldfields - New Zea- 

land (FarquHARsON), A., ii, 714. 
extraction of, from its residues (DE 
Jone), A., ii, 969. 
A., ii, 648. 


are spectrum of (Symons), 


phites on (SIEVERTS and PrreErs), A., 
li, 606. 


Platinum tetra-bromide and -chloride, 
preparation of (Gurpier, HEtn- 
RICH, V. MU.itEr, LIEBERS, and 
Biumer), A., ii, 607. 

Platinibromides (GUTBIER and 
Ravuscw), A., i, 1157. 

Platinum chlorides (W6HLER and 

STREICHER), A., ii, 607. 


dichloride (platinous chloride), com- 
plex compounds of aminoacetal and 
(TscHUGAEV and ORELKINE), A 
i, 23. 


Platinic acid, ¢etrachloro-, rate of 
hydrolysis of (Bot.), A., ii, 171. 
Hydrochloroplatinic acids, photo- 


chemical hydrolysis of (Bott), A., 
ii, 745. 

Pentachlorohydroplatinic acid, potas- 
sium salt (RurF and JERocr), A 
ii, 416. 

Platinum nitrite, compounds of, with 
organic dithio- ethers (TscHUGAEV and 
CHLOPIN), A., i, 1148. 

Platinum organic compounds (TscHv- 


GAEV and CHIOPIN), A., i, 1148; 


(TscHuUGARV and BENEVOLENSKI), 
A., i, 1149. 

containing sulphur, electrical con- 
ductivity of een agen and Kost- 
JANSKI), A., i, 1148. 
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Platinum, detection of (MALATESTA and 
pI Nota), A., ii, 883. 
estimation of, by precipitation as sul- 
phide (Gazz), A., ii, 440 
separation of, from palladium (Wun- 
DER and THURINGER), A., ii, 884. 
Platinum ores, assay of (WUNDER and 
THURINGER), A., ii, 1080. 
from Ural, assay of (Hoxrz), A., ii, 
143; (WuNDER and THURINGER), 
A., ii, 883. 
Platinum wire, substitute for (Kopa), 
A., ii, 722. 
Pneumococeus, proteolytic 
(FostErR), A., i, 941. 


| 
| 
| 
| 
| 
| 


power of | 


Podolite, identity. of dahllite and | 


(TSCHIRVINSKI), A., ii, 231. 
Poisons, effect of, on the heart (Ho1sTe), 
A., i, 216. 
effect of, on the nervous system (FROH- 
LICH and Pick), A., i, 226. 


toxicity of mixtures of colouring- | 


matters and (SELLEI), A., i, 566. 
resistance of the hedgehog to (WILL- 
BERG), A., i, 321. 


action of, on hemolysin obtained © 


from serum and the vitellus of egg 
(DELEZENNE and LEDEBT), A.,i, 141. 
Poisoning, action of lecithin on (HAN- 
SCHMIDT), A., i, 796. 
by acids (Bostock), A., i, 682. 
by carbon monoxide, dissociation of 
oxyhemoglobin in human blood 
during (HALDANE), A., i, 122. 
by mercury (LLoyp and GARDNER), 
A., ii, 154 
by nucleoproteins (DE WAELE), A., i, 
1420. 
Polarimeter, improved tubes for the 
(NEUMANN), A., ii, 457. 
electrically heated apparatus attached 
to the (ABDERHALDEN), A., ii, 457. 


| Polyphenoloxydases 


Polarimeter tube, silica, with a silica | 


jacket (Lowry), A., ii, 896. 
Polarisation, spevial type of (VAN Laan; 
VAN DEVENTER), A., ii, 471. 
Polonium, extraction of (PANETH and 
v. Hevesy), A., ii, 1011. 
concentration of (PANETH), A., ii, 273. 
number of ions produced by an a-par- 
ticle of (Grrarp), A., ii, 746. 
isoPoly-acids (ROSENHEIM and BILEcKI); 
A., i, 413. 
salts of (ROSENHEIM, FELIx, and 
PrinsKER), A., ii, 224. 
Polybromides. See under Bromine. 
Polycinnamic acid, esters of, and their 
derivatives (LIEBERMANN and Kar- 
pos), A., i, 476. 
Polyhydroxy-compounds, spacial arrange- 
ment of (BOESEKEN), A., i, 1147. 
Polyiodides. See under Iodine. 
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Polymerisation (KRONSTEIN), A., i, 7253 
(LIEBERMANN), A., i, 857. 
at low temperatures (DucLAUX), A., 
ii, 104. 
of diethylene hydrocarbons (LEBEDEV 
and MERESHKOvskKI), A., i, 1285. 
detection of the allene group by means 
of (LEBEDEV), A., i, 1293. 
Polymorphism (MAMELI and MANNEs- 
SIER), A., ii, 19, 571. 
atomistic theory of (TAMMANN), A., ii, 
193. 
in relation to absorption spectra 
(Scuaum), A., ii, 541. 
Polyneuritis, action of yeast on, in ani- 
mals (BARSICKOWw), A., i, 425. 
in birds, influence of foods on (Coop- 
ER), A., 1, 228. 
alleviation of (FuNk), A., i, 317. 
preparation of a substance which 
cures (CooPER), A., i, 928. 

Polypeptides, synthesis of (Hopwoop), 

degradation of, by bacteria (SASAKI), 
A., i, 228, 229. 

action of, on sugars (MAILLARD), A., 
i, 595. 

Polyphenoloxydase in insects (BATTELLI 
and Srern), A., i, 1272. 

(BATTELLI and 
Stern), A., i, 115. 

Polyporol (ZELLNER), A., i, 573. 

Polyporus betulinus, chemistry of (ZELL- 
NER), A., i, 573. 

Poplar, formation of acetaldehyde in the 
anaerobic respiration of the flowers 
of (KostytscHEv, Hijppenet, and 
ScHELoumoy), A., i, 434. 

Porphyrins, conversion of hwmins into 
(WILLSTATTER and FIscHER).A..i,1251. 

Porphyrinogen (FiscHER and BARTHOLO- 

MAus), A., i, 409. 

and its relation to blood-pigment 
(FiscHER, BARTHOLOMAUS, and 
Rose), A., i, 660. 

Potash-salt deposits of Wittelsheim (v. 
GOrGeEyY), A., ii, 782. 

Potassamide, action of, on thallium 
nitrate in liquid ammonia(FRANKLIN), 
A., ii, 709. 

Potassio-benzil, -p-benzoquinone, -A- 
benzpinacolin, and -chromone 
(SCHLENK and THAL), A., i, 1205. 

Potassio-m- and -p-dibenzoylbenzene-, 
and -dimethylpyrone (SCHLENK and 
THAL), A., i, 1205. 

Potassiofuril (ScHLENK and THAL), A., 
i, 1206. 

Potassio-V- and  ~-O-methylisatins, 
-phenanthraquinone, and -phthalo- 
phenone (ScHLENK and THAL), A., i, 
1205. 
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Potassioxanthone (SCHLENK and THAL), 
A., i, 1205. 

Potassium, action of oxygen on the 
photo-activity of (PoHL and PRING- 
SHEIM), A., ii, 819. 

active rays of (THIRRING), A., ii, 471. 

activity of, in minerals (BiLTz and 
Marcvs), A., ii, 547. 

powdered, reduction of volatile 
haloids with (VourRNAsos), A., ii, 
585. 


distribution of, in the animal orgauism | 


(GéRaARD), A., i, 120. 


localisation and function of, in plants | 


(WEEVERs), A., i, 147. 

importance of, for plants (BLANCK), 
A., i, 577. 

influence of, on the growth of Asper- 
gillus niger (WATERMAN), A., i, 
1027. 

and rubidium and cesium, compara- 
tive’ influence of, on Aspergillus 
niger (SAUTON), A., i, 146. 


and sodium, double decomposition of 


pairs of salts of (BRONSTED), A., ii, 
295. 

Potassium salts, equilibrium in acid 
solutions of (VANDEVELDE), A., ii, 
128. 

influence of, on yeast (BokoRNY), A., 
i, 428 
Potassium ammonomagnesate (FRANK- 
LIN), A., ii, 956. 
ammonothallite (FRANKLIN), A., ii, 
709. 
bromide, equilibrium of, with cadmium 
and sodium bromides (BRAND), 
A., ii, 409. 
and chioride and iodide, spontaneous 
crystallisation of 
(JONES and SHAn), T., 1043; P., 
160. 
carbonate, double salts of, with car- 
bonates of the alkaline earth 
metals and lead (Darra and 
MvuKkuersra), P., 185. 
and hydroxide, estimation of, in 
solution (BRADBURY and OWEN), 
A., ii, 339. 
hydrogen carbonate, action of, on 
magnesium, nickel and cobalt salts 
(Nanty), A., ii, 196. 
chlorate, detection of bromates in 
(Nico.A), A., ii, 427. 
estimation of chloride in (MEYER 
and STAHLER), A., ii, 48. 
chloride, electrolysis of (LUKENS), A., 
ii, 981. ‘. 
diffusion of, in gelatin (OnoLM), A., 
ii, 563. 


and ammonium chloride, mutual 


solubilities of (UyEpA), A., ii, 700, 


solutions of 
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Potassium chloride and cupric and 
barium chlorides, and water, equi- 
librium in the system (SCHREINE- 
MAKERS and DE Baar), A.,, ii, 53. 

and magnesium chloride, and water, 
equilibrium in the system 
(Unuic), A., ii, 775. 


and sodium chloride, diffusion of 


mixtures of (T1rov), A., ii, 480. 
fusion of tin chloride and (Rack), 
A., ii, 605. 
estimation of, in potassium chlorate 
(Meyer and STAHLER), A., ii, 


48. 

chromate, equilibrium of sodium 
chromate with (FLAcn), A., ii, 
587. 


and dichromate, adsorption of solu- 
tious of, by animal charcoal 
(Oryne), A., ii, 761. 
and molybdate, sulphate, and tung- 
state, reciprocal behaviour of 
(AMADORI), A., ii, 512, 587. 
compound of,with mercuric cyanide 
(STROMHOLM), A., i, 347. 
dichromate, new form of (DuFrovuR), 
A., ii, 406. 
effect of reducing agents on the 
action of, on platinum (Fores 
and BARTLETT), A., ii, 984. 
detection of, in milk (GREWING), 
A., ii, 986. 
fluoride and phosphates, combination 
of (AmaApor1), A., ii, 211 
ferrifluoride (GREEFF), A., ii, 975. 
haloids, luminescence of (FARNAU), 
A., ii, 743, 
formation of solid solutions by 
(Amapor!), A., ii, 184. 
compounds of, with betaine (PFErr- 
FER and v. MopELskI), A., i, 
710. 
hydroxide (caustic potash), preparation 
of alcoholic (Gazz), A., ii, 586. 
reaction between sulphur and (Tar- 
TAR), A., ii, 1054. 
manurial experiments with (FRAPS), 
A., i, 239, 
uranyl iodate (ARTMANN), A., ii, 224, 
413. 
iodide, molecular conductivity and 
viscosity of, in mixtures of methyl 
alcohol or acetone with benzene and 
nitrobenzene (FISCHLER), A., ii, 
178. 
permanganate, velocity of the reaction 
of carbon monoxide on solutions 
of (Just and Kavuxo), A., ii, 
199. 
action of nitric oxide on a neutral 
solution of (Durr, CHATTERJI, 
and BANERJI), P., 235, 
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Potassium permanganate, use of, in oxi- 
dation and estimation of organic 
compounds (PENCE), A., ii, 350. 

tetramolybdate (ROSENHEIM, FELIX, 
and PINsKER), A., ii, 224. 
cobalt molybdate (ELIASCHEVITSCR), 
A., ii, 969. 
stannihydroxopentafluoride (BriGcs), 
A., ii, 956. 
sulphate, analogous substances show- 
ing crystallographic relations to 
(FEpoROV), A., li, 306. 
equilibrium of, with sulphates of 
the alkaline earths and of lead 
(GRAHMANN), A., ii, 586. 
compound of, with cobaltous sulph- 
ate (CALCAGNI and Marotta), 
A., ii, 1060. 
acid sulphates and _pyrosulphates 
(D’Ans), A., ii, 405. 
sulphide, preparation of (RENGADE 
and CosrEANv), A., ii, 405. 
polysulphide, decomposition of 
(PECKER), A., ii, 405. 
Dipotassium ammoniothallite, 
paration and properties of (FRANK- 
LIN), A., ii, 52. 
Potassium organic compounds :— 
ferricyanide, supposed isomeride of 
(Hauser and BiEsarsk), A.,i,26. 
action of metals on solutions of 
(Smitu, Lyncn, and Croce), A., 
i, 838, 
B-ferricyanide (WELLS), A., i, 347. 
nitroprusside, formation of (SCHWAKz- 
KopF), A., i, 26. 

Potassium, detection of, with tartaric 
acid (WINKLER), A., ii, 434; (RECK- 
LEBEN), A., ii, 726 

microchemica] detection of, in cells 
(Boxorny), A., i, 569. 

estimation of (MACDouGALL), A., ii, 
76; (VAN DEN Bos), A., ii, 338 ; 
(Hicks), A., ii, 877. 

estimation of, as __ platinichloride 
(MFILLeRR), A., ii, 434. 

Potatoes, manurial experiments with 
(Rostworowsk}), A., i, 236. 

polarimetric estimation of starch in 
(HERLEs), A., ii, 635. 

Potential of a dropping electrode (KruM- 

REICH), A., ii, 823. 

at contact of liquids (CUMMING and 
Gitcurist), A., ii, 917. 

diffusion, calculation of the (CUMMING), 
A., ii, 14. 

Potential differences between mem- 
branes, theories of the (BEUTNER), 
A., ii, 468, 662. 

influence of anssthetics on the, at 
living surfaces (LoEn and BEUTNER), 
A., i, 802. 


pre- | 


| 


| 
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Potential differences, physical character 
of bio-electrical (BEUTNER), A., i, 
147. 

cause of the bio-electrical, in plant 
organs (LoEB and BEUTNER), A., i, 
801. 

between metals and _ electrolytes, 
measurement of (Guyor), A., ii, 
180. 

Powders, extraction of (Karpos and 

ScHILLER), A., ii, 855. 
evolution of heat on immersion of, in 
liquids (GAUDECHON), A., ii, 757. 
mineral, determination of the density 
of (BILLY), A., ii, 387. 
Pozzuolana (GiorGIs and GALLO), A., ii, 
592. 
Praseodymium salts, absorption spectra 
of (JonEs and Guy), A., ii, 86. 
Praseodymium sulphate, basic (WOHLER 
and GRUNZWEIG), A., ii, 597. 

Precipitates, velocity of formation of 
(JABLOZYNSKI), A., ii, 203 ; (FInD- 
LAY), A., ii, 897. 

limits of visibility of (RoLLA), A., ii, 


842. 

removal of, with saponin (BUNGE), 
A., ti, 922. 

small, quantitative handling of 


(Donav), A., ii, 424. 

Precipitins, specific, application of the 
principles of colloidal chemistry to 
(OsTWALD), A., ii, 195. 

Precipitin reactions, influence of the 
hydrogen-ion concentration on (MI- 
CHAELIS and DAvipsouy), A., i, 121; 
(LANDSTEINER), A., i, 668. 

Precipitation reactions, sensitiveness of 
(Gorsk1), A., ii, 576. 

Pregnancy, metabolism during (DIENEs), 
A., i, 1263. 

Preservatives, detection of, in 
(VOLLHASE), A., ii, 353. 

Preslite. See Tsumebite. 

Pressure, effect of, on the velocity of 

chemical reaction (COHEN and DE 
BoEr), A., ii, 687. 

effect of, on solids (JOHNSTON 
ApaAms), A., ii, 290. 

automatic apparatus for regulating 
(CoHEN and DE Boer), A., ii, 690. 

measurement of the, of corrosive gases 
at constant volume (ForsBEs and 
Coomss), A., ii, 754. 

atmospheric, influence of, on the 
excretion of carbon dioxide (Hic- 
LEY), A., i, 922. 

internal, of liquids (LEwts), A., ii, 107. 

Primrose. See Primula officinalis. 

Primula officinalis (primrose), glucosides 
and oils of (Goris, Masort, and 
ViscHniAc), A., i, 576, 


fats 


and 
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Primverose and its osazone (Goris, 
Mascré&,. and Viscnnrac), A., i, 
576. 


Proline (pyrrolidine-2-carboxylic acid), | 


fate of, in the body (Dakin), A 
225. 
detection of (GuuuD), P., 177, 


+1, 


Proline, hydroxy-, preparation and 
derivatives of (LEucHS and Brew- 
STER), A., i, 449. 


Propaldehyde, a-hydroxy-, destruction 
of, by animal organs (NEUBERG), A., 
i, 564. 

Propane, ay-dibromo-, action of potas- 
sium hydroxide and of dry silver 
oxide on (ForTINSKI), A., i, 814. 

aaByy-pentabromo-, aaByy-penta- 
chloro-, aaByy-hexachloro-, and 
aaaByyy-heptachloro- (Prins), A., 
i, 1037. 

nitro-, y-nitrole of, preparation of 
(Rupe), A., ii, 692 

cycloPropanecyclopentanedione-1:1- 

spiran-3:4-dicarboxylic acid and its 

anhydride (RADULESCU), A., i, 38. 

Propane-a-sulphonic acid, y-chloro-s- 
hydroxy- (WoLFF), A., i, 615. 

Propane-aaa- -tricarbexylic acid, ethyl 
ester (ScHOLL and EcErREr), A., i, 
591. 

3-Propenylbenzoic acid, 4-hydroxy- 
(CLAISEN and EIsuEs), A., i, 1178. 

isoPropenyl-o-cresol, 3-bromo-5-tri- and 
tetra-bromo-, and their derivatives 
(ZINCKE, Kempr, and UNVERZAGT), 
A., i, 1180, 

3-Propenyl-p-cresol and its methyl] ether 
(CLAISEN and EIsLEs), A., i, 1176. 

Propeptone, effect of, injection of, on 
blood plasma (STASSANO), A., i, 
418. 

coagulation of the plasma of (Sras- 
SANO), A., i, 545. 

Propionamide, potassium 
(Raxksulrt), T., 1560. 

Propionic acid in urine of rheumatic 
patients (GEcHSNER DE CoNINCR), 
A., i, 680. 

ammonium salt (McMaster), A., 
444. 

cyclohexyl] and methyleyclohexy] esters 
(SENDERENS and ABOULENC), A., i, 
42. 

octanyl ester (SENDERENS and Apov- 
LENC), A., i, 700. 

Propionic acid, a-bromo-, action 


derivative 


i, 


alkalis in methyl-alcoholicsolution 
on (MADSEN), T., 965 ; P., 129. 
compound of 3: 3’.diamino-4:4’-di- 
hydroxyarsenobenzene and vane 
WERKE VORM. wee Lucius 
& Brinine), A 


, i, 116, 
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Propionic acid, a-bromo-, ethyl ester, 
action of zinc on a mixture of pinacolin 
and (BunGE), A., i, 160. 

Propionic anhydride, rate of hydration 
of (Witspon and Sipewick), T., 
1959; P., 265. 

Propionyl chloride, pentachloro- (BOE- 
SEKEN and HAassenpacu), A., i, 
335. 

Propionylacetic acid, ethyl ester, copper 
salt (WAHL and Dot), A., i, 532. 
4-Propionyleatechol, 4-a-amino- (FAr- 
BENFABRIKEN VORM. F. BAYER & 

Co.), A., i, 361. 

Propionyleyanoacetic acid, p-chloro-, 
ethyl ester, and its copper derivative 
(WEIZMANN, STEPHEN, and AGASHE), 
T., 1857. 

2-Propionyl-1:4-dimethoxybenzene 
(JOHNSON and Honee), A., i, 1055. 

9-Propionyl-9-ethylfluorene and its semi- 
carbazone (MEERWFIN, KREMERS, and 
SPLITTEGARB), A., i, 486. 

1-Propionyl-1-ethylcyc/opentane and its 


semicarbazone (MEERWEIN~ and 
Prosst), A., i, 485. 

a-Propionylisoheptan-8-one (ANDRE), 
A., i, 1065 

Propionylisoheptinene (ANDRf), A., i, 
1065. 

dl-Propiony]-p-hydroxyphenylethy]- 
amine, bromo- (GUGGENHEIM), A.., i, 
773. 


8-Propionyl-2-methylindole (Oppo), A 
i, 1099. 

a- Propionyl- -5- wae amg B-one = 
(ANDRE), A., i, 1065. 

a-Propionyl-5- -phenylbutinene Hise )y 
A., i, 1065. 

1- and 2-Propionylscatoles (Oppo), A., 
i, 1099. 

Propiophenone (phenyl 

propionylbenzene), p-amino-, 
pionyl derivative (DERICK 
BoRNMANN), A., i, 1055. 
pentachloro- (BOESEKEN and HASssEL- 
BACH), A., i, 335. 
o-hydroxy- (PETSCHEK and SIMONIs), 
A., i, 890 

Propoxytrimethylammonium methoxide 
(MEISENHEIMER and Doponow), A 
i, 597. - 

Propyl alcohol, solubility of alkali 
haloids in (TuRNER and BISSETT), 
T., 1904; P., 263. 

Propyl 8-bromoethy] ether (KARVONEN), 
Biss 15: 

Propylacetoacetic acid, menthyl ester 
(RupPE and LENZINGER), A., i, 266. 

-Propylaminomethyl-8-propylhyd- 
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Quinic acid, europium salt (JAmMEs and 
Rosinson), A., i, 703. 
12-Quinindole. See Norisoharman. 
Quinine, extraction of, from the seeds of 
Cinchona Ledgeriana (VAN LEER- 
sum), A., i, 1142. 
the 7—X- figure of the system: benzene 
and (VAN ITERSON-RoTGANs), A., ii, 
1023. 
action of (MoLDovAN), A., i, 226. 
derivatives, physiological action of 
(SCHROEDER), A., i, 940. 
salts of, with diaspirin and diplosal 
(ANGELONI), A., i, 1377. 
ethyl carbonate (ewgwinine), salts of, 
with novaspirin (ANGELONI), A., i, 
1377. 
glycerophosphate (RocriEer and Fiore), 


-, 1, 698 
estimation of, gravimetrically 
(Kkvyssk), A., ii, 82. 
Quinol (benzoquinol; hydroquinone ; 


1:4-dihydroxybenzene) and alkali 
sulphites, cause of the blue fluores- 
eence developing in solutions con- 
taining (PorRTER), P., 4. 

silver equivalent of (GorDoN), A., i, 
262. 

oxidation and preservation of solutions 
of sodium sulphite and (PINNow), 
A., ii, 398, 1001. 

Quinol, 2:6-dinitro-, additive compounds 
of (RICHTER), A., i, 1825. 


ii. 1472 


INDEX OF 


Quinol-benzein hydroxy-, and its acetyl 
derivative (GHosH and Warson), 


tripotassinm salt (v. Lresie), A., i, 
1199. 

Quinolearboxylic acid, cyano-, methyl 
ester and its diacetyl derivative 
(BruNNER), A., i, 863. 

Quinoline derivatives, influence of, on 
the excretion of uric acid (Luzzatro 
and Crusa), A., i, 1418. 

salts, constitution of (Conr), A., i, 92. 
arsenate and arsenotrichloride and 


8-hydroxy-, arsenotrichloride 
age and Léwy), A., i, 1228. 
Quinoline, 8-amino-, — derivative 


(How1rTz and Képxe), A 392. 

5-chloro-6- and -8-iodo-, 8- yl 
iodo-, §8-iodo-, 6- and 8-iodo-5- 
amino-, 5-iodo-8-amino- and_ -8- 
nitro-, 8-iodo-5-nitro-, and 5:6- and 
§:8-di-iodo- and their derivatives 
(Howirz, FRAENKEL, and ScHRroe- 
DER), A., i, 388. 

2-cyano-, synthesis of (KAUFMANN 
and DANDLIKER), A., i, 1229. 

2:3-dihydroxy- (MADELUNG), A., i, 

92. 

isoQuinoline red, constitution of (Von- 
GERICHTEN and Homann), A., i, 99. 

isoQuinoline, 1-cyano- (KAUFMANN and 
DANDLIKER), A., i, 1229. 

Quinolines, substituted, ring opening 
in (v. BRAUN, GRABOWSKI, and Ra- 
wicz), A., i, 1380. 

isoQuinoline alkaloids (Horzand Rosin- 
son), T., 361; P., 63. 

Quinoline colouring- “matters ( BESTHORN), 
A., i, 1236. 

Quinoline-3-acetic acid, 2-amino-, 
lactam of (PERKIN and RosiNson), 
T., 1982. 


Quinoline-2-aldehyde, derivatives of 
(KAUFMANN and VALLETrTeE), A., i, 


293. 

Quinoline-6-aldehyde and its salts and 
derivatives (Howitz and PHI.irp), 
A., i, 391. 

Quinoline-6-carboxylic acid, 5-amino-, 
and its derivatives and 5-hydroxy- 
(Bocrrr and FisHer), A., i, 98. 

3-bromo- (How1Tz and Puinipp), A 
i, 392. 

Quinoline-5-sulphonic acid, 8-iodo-, and 
its salts and derivatives (Howrrz, 
FRAENKEL, and SCHROEDER), 
389, 

Quinolinium iodide, double salts of, 
with cadmium and mercuric iodides 
(Datta), A., i, 1046. 

eupri-iodide (DarTa), T Pin 
80. 


"ee 


432; 


> 


SUBJECTS. 


ae a platini-iodide (Darra), A 

i, 104 

isoQuinolinium platinibromide (GuTBIER 
and Rauscu), A., i, 1158. 

y-Quinoloylacetic acid, ethyl ester (RABE 
and PASTERNACK), A., i, 514. 

Quinolphthalein, hydroxy-, ethers and 
esters of (KEHRMANN and Bere), A., 
i, 1351. 

Quinolphthalein anhydride, hydroxy., 
and its acetyl derivative (GHosH and 
Watson), P., 9. 

Quinolsulphonic acid, chloro-, sodium 
salt (SEYEWETZ), A., i, 493; (SEYE- 
weEtz and Paris), A., i, 728. 

2-Quinolyl benzyl, cyanobenzyl, ethyl, 
and methyl ketones and their deriva- 
tives (KAUFMANN, DANDLIKER, and 
BURKHARDT), A., i, 1229. 

4- Quinelyldiothylecninemethane (RABE 
and PASTERNACK), A., i, 514. 

4-Quinolyldiethylearbinol (RABE and 
PASTERNACK), A., i, 514. 

4-Quinolylethane, 8-amino-a-hydroxy-, 
and its salts (KAUFMANN, KUNKLER, 
and PAyEr), A., i, 295. 

8-Quinolylethylcarbinol and its salts 
(How1tz and Kopxke), A., i, 393. 

4-Quinolyl ethyl ketone and its = 
tives (RABE and PASTERNACK), A 
514, 

8-Quinolyl ethyl ketone and its semi- 
carbazone (How1tz and K6pxeg), A., 
i, 393. 

Quinolyl ketones (Rane and PastEr- 
NACK), A., i, 518, 514. 

8- -Quinolylmethylearbinol and its salts 
(How1t1z and Képxr), A., i, 392. 

8-Quinolyl methyl ketone and its deri- 
vatives (Howrrz and K6pxg), A., i, 
392. 

1-isoQuinolyl methyl and phenyl ke- 
tones (KAUFMANN, DANDLIKER, and 


3 i, 


BurRKHARDT?), A., i, 1280. 

4-Quinolyl oximinomethyl ketone 
(KAUFMANN, KuUNKLER, and PEYER), 
A., i, 295. 


2-Quinolyl-2-isoquinolyl ketone and its 
derivatives (VONGERICHTEN and Ho- 
MANN), A., i, 99. 

Quinone-ammonium derivatives (MEL- 
noua and HoLuEty), T., 177; P., 6. 

Quinone-benzidine (Brass), A., i, 1232. 

Quinoneimide colouring matters (KEHR- 
MANN, Havas, and GRANDMOUGIN), 
A., i, 908. 

Quinones, action of, on wool and other 

protein materials (SCHARVIN), A 


1, 661; (FAHRION), A., i, 779; 
(MEUNIER), A., i, 1400. 
addition of phenylazoimide to 


(Wo.tFrr), A., 1, 1107. 


INDEX OF SUBJECTS. 
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p-Quinones, condensation of, with re- | Radioactive elements, emission of a- 
duced heterocyclic nitrogen com- | 


pounds (ScHMIDT and SiGwart), 
A., i, 654 
action of semicarbazide hydrochloride 
on (HEILBRON and 
T., 1404; P., 226. 
Quinoxaline derivatives, formation of 
pyrazine compounds from (BOTTCHER), 
A., i, 1390. 
5:8-Quinoxanthone, 2-hydroxy- (NIE- 
RENSTEIN), A., i, 382. 


R. 
Rabbit, comparison of the serums of the 
horse, rat, ox, and (ROBERTSON), 
A., i, 122 
ear of. See Ear. 
liver of. See Liver. 
serum of. See Serum. 
Rabbits, psychic hyperglycemia in 
(Bane), A., i, 1415. 
metabolism of, fed on milk (LAQUEUR), 
A., i, 546. 
fixation and elimination of manganese 
in (BERTRAND and MEDIGRECEANU), 
A., i, 224. 


ENDERSON), | 


Racemic acid (p-tartaric acid), methyl . 


ester, heat of formation of (VANZETTI!), 
A., ii, 1026. 


Racemic compounds, existence of, in the | 


liquid state (THoLE), T., 19; (Mir- 
CHELL and Smiru), T., 489; P., 67. 

Racemisation, theory of (GADAMER), 
A., i, 621. 

Radiation, fluorescent Rontgen, pro- 
duction of (CHAPMAN), A., ii, 546. 
Radiations, action of, on a mixture of 
pigments (DANGEARD), A., ii, 651. 
Radioactinium, magnetic spectrum of 

the B-rays of (v. BAEYER, Haun, and 

MEITNER), A., ii, 460. 

Radioactive changes and atomic struc- 

ture (FasAns), A., ii, 493. 

constants, tables of (KoLowrat), A., 
ii, 274. 

content of the tufa of Fiuggi (Por- 
LEZZA and Norzi), A., ii, 547. 


disintegration products, nature of 


(FLEcK), T., 381, 1052; P., 7, 172. 
elements (VAN DEN BROEK), A., ii, 90. 
valency of (v. HEVEsy), A., ii, 174. 
and the periodic system (RUSSELL), 


A., ii, 274; (Soppy), A., ii, 275; | 


(Fasans), A., ii, 276, 277, 660. 
electromotive series of (v. HEVESsy), 
A., ii, 376. 
electrochemical identity of (PANETH 
and v. Hevssy), A., ii, 1009. 
disintegration of (FAJANs), A., ii, 
277. 


CIV. il. 


—— by (Swinne), A., ii, 
277. 
behaviour of, in precipitation re- 
actions (FAJANS and BrEEr), A., 
ii, 1010. 
as indicators in analytical chemistry 
(PANETH and v. HEvEsy), A., il, 
1075. ; 
emanation from the soffioni of Lar- 
derello (PoRLEzzA and Norzi), A., 
ii, 547. 
minerals, occurrence of (MIRONOY), 
A., ii, 911. 
products, solutions of (GoDLEWSsK]), 
A., ii, 1011. 
solid, in atmospheric air (KouHt- 
RAUSCH), A., il, 96. 
solutions, theory of the variation in 
concentration of (v. ScHWEIDLER), 
A, i, S72. 
substances, preparation of, from thor- 
ium (GLASER), A., ii, 465, 906. 
electrochemistry of dilute solutions 
of (HERZFELD), A., ii, 96. 
colloidal solutions of (PANETH), A., 
ii, 747. 
disintegration of (BuTAVAND), A., 
ii, 374. : 
measurement of, in the guard-rin 
plate condenser (FLAMM), A., il, 
1010. 
estimation of radium in (FLETCHER), 
A., ii, 904, 
Radioactivity, influence of, on nitrogen- 
fixing micro-organisms (STOKLASA), 
A., i, 1421. 
of natural gases (CzAKO), A., ii, 911. 
of minerals and rocks (BELLMER), A., 
ii, 549. 
of soils (Moore), A., ii, 465. 
of springs. See under Water. 
of water. See under Water. 

Radio-elements. See Radioactive ele- 
ments. : 

Radiomicrometer, study of absorption 
spectra by means of the (Guy and 
JonEs), A., ii, 998. 

Radiothorium, growth of, from meso- 

thorium-2 (CRANSTON), A., ii, 464. 

excitation of y-rays by the a-rays of 
(CHADWICK .and RvssELL), A., ii, 
372. 

Radium in varieties of mud (BUCHNER), 

A., ii, 821. 

in the water and deposits of Lake 
Balaton, Hungary (LENKE}), A., ii, 
1007. 

preparation of (EBLER and BENDER), 
A., ii, 904. 

atomic weight of (MEYER), A., ii, 
267 ; (HONIGSCHMID), A . ii, 268. 
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Radium, determination of the strength 


of preparations uf (JoRIssEN), A., | 


ii, 821. 
determination of valency of (FREUND- 
LICH and ELIssAFOFF), A., ii, 1008. 


occlusion of the disintegration products | 
| Radium-D and -Z, y-rays from (RUTHER- 


of (Costanzo), A., ii, 174. 
emanation. See Niton. 
rays, penetrating, chemical action of 
(KAILAN), A., ii, 7, 8, 1003. 
influence of; on alkaline earth 
iodides (KAILAN), A., ii, 1002. 
action of, on sucrose solutions 
(KaILAn), A., ii, 270. 
B-rays of (DANysz), A., ii, 899. 
energy of the groups of B-rays from 
(RUTHERFORD), A., ii, 4. 
ionisation produced by the y-rays of, 
at the temperature of liquid hydro- 
gen (CURIE and ONngs), A., ii, 746. 
y-rays from, scattering and absorption 
of (Gray), A., ii, 900. 
secondary ‘y-rays excited by the 8-rays 
of (Soppy), A., ii, 4 
distribution of the active deposit of, 
in an electric field (WELLISCH), A., 
ii, 905. 
solubility of the active deposit of 
(RAMSTEDT), A., ii, 659. 
heating effects of, and its emanation 
(RUTHERFORD and Rosinson), A., 
ii, 269. 

Radium salts, fractional adsorption and 
separation Of (EBLER), A., ii, 659. 
injection of (Dominici, S. and A. 

LLABORDE), A., i, 562. 

Radium barium chloride, fractional pre- 
cipitation of (EBLEK and BENDER), 
A., ii, 546. 

barium selenate, selenite, tellurate, a’ (l 
tellurite (MERcK and EIcHHOLz), 
A., ii, 374. 

sodium selenate (Merck and EIcu- 
HOLZ), A., ii, 374. 

Radium, estimation of, by the emana- 
tion method (EBLER), A., ii, 1007. 
estimation of, by the y-ray method 

(Hess), A., ii, 1002. 

estimation of, in Alabama coal (LLoyp 
and CUNNINGHAM), A., ii, 746. 

estimation of, in pitchblende (Heim- 
ANN and MARCKWALD), A., ii, 374. 

estimation of, in radioactive substances 
(FLETCHER), A., ii, 904. 

Radium-4, detection of B-rays from 

(MAKOWER and Russ), A., ii, 654. 


Radium-B and -C, 8-rays fiom (RUTHER- | 


FORD and Rosinson), A.. ii, 899. 
y-rays of (RUTHERFORD and RIcHARD- 
son), A., ii, 461. 
Radium-B, -C, -D, 


of 


-E, B-rays 


(Danysz), A., ii, 270. 


INDEX OF SUBJECTS, 


Radium-C, atomic weight and disinte- 
giation of (FAJANS), A., ii, 908. 
penetrating power of y-rays of (Rus- 
SELL), A., ii, 270. 
Radium-/, attempts to separate lead and 
(PANETH and v. HEvEsy), A., ii, 1008. 


FORD and RICHARDSON), A., ii, 901. 

Radium standards, purity of (HASCHEK 

and Hoénicscumip), A., ii, 268. 

Radius of curvature and chemical re- 

actions (ReBouL), A., ii, 489. 

Raffinose, viscosity and conductivity of 

ueous solutions of (WASHBURN and 
WILLIAMS), A., ii, 559. 

Rain water. See under Water. 

Rat, protein metabolism of the (FoL1n 
and Morris), A., i, 925. 

comparison of the serums of the horse, 
rabbit, ox, and (RoBERTsoN), A., i, 
122. 

brain of. See Brain. 

Ratanhine and its salts and derivatives 
(GOLDSCHMIEDT), A., i, 71. 

constitution of (GOLDSCHMIEDT), A., 
i, 643. 

Rays, —— for making visible the 
path of, through gases (WuLson), 
A, ii, 92. 

caval molecular, spectro-analytical 
proof of (Stark), A., ii, 901. 
production of secondary rays from 
(BAERWALD), A., ii, 655. 
spectrum of helium in (Srark, 
FiscHEr, and Kirscupaum), A., 
ii, 360. 
analysis of (SraRK), A., ii, 1003. 
cathode, ionisation and _ chemical 
action due to (Jacor), A., ii, 271. 
luminosity of gases under the influ- 
ence of (GEHRCKE and SEELIGER), 
Mg ti; 'S. 
spectra of low and high potential 
discharges from (FULCHER), A., 
ii, 5. 
emission of negative corpuscles by 
salts after treatment with (VoL- 
MER), A., ii, 6. 
chemically active, production of, in 
chemical reactions (MATHEWs and 
Dewey), A., ii, 461. 
— origin of (Hxss), A., ii, 
55. 


positive (THomson), A., ii, 820. 
Rontgen, similarity of, to primary y- 
rays (GRAY), A., ii, 92. 
presence of helium in the gas from 
the interior of a bulb containing 
(Ramsay), T., 264; P., 21. 
recombination of ions produced by 
(PiimprTon), A., ii, 94; (THIRK- 
ILL), A., ii, 657. 


INDEX OF SUBJECTS. 


Rays, Rintgen, fluorescence of (KAUF- | 


MANN), A., ii, 462. 
ionisation of gases by (BARKLA and 
PuIpot), A., ii, 547. 
action of, on mercury vapour 
(LanpAU and PIWNIKIFWICZ), 
A,, ii, 462. 
biological action of (Perry), A., i, 
1419. 
fluorescent, production of (Braae), 
A., ii, 373. 
from metals and other elements 
(CHAPMAN), A., ii, 173. 
a-Rays, secondary radiation 
(BIAND), A., ii, 371. 
ionisation produced by (Linp), A., ii, 
654. 
excitation of y-rays by (CHADWICK), 
A., ii, 91 
reactions brought about by, confirm- 
ing Faraday’s law (LIND), A., ii, 
898. 
decomposition of water by (DUANE 
and ScHEUER), A., ii, 270. 
a- and fB-Rays, method of counting 
(GrIcER), A., ii, 745. 
B-Rays, absorption of (Gray), A., ii, 
92. 


from 


absorption measurements of (STARKE), 
A., ii, 1001. 
passage of, through matter (v. JUNGEN- 
FELD), A., ii, 654. 
B- and y-Rays, ionisation produced by 
(FLORANCE), A., ii, 93. 
y-Rays, distribution of, among thorium 
isintegration products (MEITNER 
and Hany), A., ii, 906. 
excitation of, by a-rays (CHADWICK), 
A., if, 91. 
excitation of, by B-rays (STARKE), A., 
ii, 1002. 
similarity of, to X-rays (GRAY), A., ii, 
92. 
secondary, excited by the f-rays of 
radium (Soppy), A., ii, 4. 
X-Rays. See Rays, Rontgen. 
Rectal feeding, use of amino-acids and 
sugars in (Bywarers and Suorr), A., 
i, 546. 
See Triplumbic ¢etroxide 
under Lead. 
Reductase, action of, in alcholic fermen- 
tation (Lvov), A., i, 943. 
Reduction and oxidation, simultaneous 
(K6rz and Orro), A., i, 1309. 
catalytic. See Catalytic reduction. 
electrolytic. See Electrolyticreduction. 
Reflex action, influence of alcohol on 
(Hyp, Spray, and Howat), A., i, 
318. 
Reflex irritability under 
(PortTErR), A., i, 213. 


asphyxia 
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Refraction of acetylenic compounds 
(Movureu, MULLER, and VARIN), 
A., ii, 994. 

of gases (CUTHBERTSON), A., ii, 357 ; 
(C. and M. CurHBertson), A., ii, 
358. 

double, of pleochroic liquid crystals 
(VorLANDER and Hurn), A., ii, 
537. 

Refraction equivalents, determination of 
(v. AuwERs and EIsENLOHR), A,, ii, 
637. 

Refractive index, determination of, at 
the critical temperature (VAN 
AUBEL), A., ii, 357. 

variation of, with temperature (FALK), 
A., ii, 261. 

of binary mixtures (ScHweErs), A., i, 
537; A., ii, 453 ; (MAzzuccHELLI), 
A., ii, 165. 

determination of, of gases (SrerT- 
SEMA), A., ii, 453. 

of metals (Ross), A., ii, 165. 

of mixtures of aqueous solutions of salts 
of the alkali metals (DoroscHEVSKI 
and DvoRsHANTSCHIK), A., ii, 1014. 

of solutions of proteins (ROBERTSON), 
A., i, 209. 

Refractive indices of gelatin sols and 
gels (WALPOLE), A., ii, 994. 

of liquid crystals (Kreipr), A., ii, 
993. 

Renal activity, effect of pituitary extract 
on (KING and STOLAND), A., i, 1412. 
Renal arteries, excretion of nitrogen 
after ligaturing the (Pi.cuer), A., i 

317. 

Renal secretion, relation of blood- 
pressure to (GESELL), A., i, 316. 

Rennin (chynwosin; rennet) (ZIMMER- 
MANN), A., i, 212. 

identity of pepsin and (RAKoczy), A., 
i, 669 ; (VAN Dam), A., i, 924. 

coagulation uf milk by (MELLANBY), 
A., i, 114. 

action of, on easeinogen (BosworTH), 
A., i, 1116. 

Reproductive glands of echinoderms, 
reserve products in (Moore, WHITLEY, 
and ApAmMs), A., i, 556. 

Resin, amount of, in 
(HILLEN), A., i, 378. 

Resonance, electrochemical. See Electro- 
chemical resonance. 


? 


caoutchouc 


Resoquinone, ¢ribromo-, non-meta- 
quinonoid structure of (MEYER), A., 
i, 493, 

Resorcinol (1:3-dihydroxybenzene), 


4-amino-, mono-methyl and -ethy) 
ethers, constitution of (HENRICH 
and BIRKNER), A., i, 1325. 

dithio-. See Benzene, m-dithiol-. 
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Resorcinolbenzein (Port), P., 378; | 
(KEHRMANN), A., i, 1352. 


i Resorcinolbenzein dimethyl ether di- 
chloride, derivatives of (v. LiEBIG), 
A., i, 1199 

Resorcylideneanthranilic acid (EKELEY 
and Ciinton), A., i, 395. 

Respiration saree a during muscular 

rigidity (Roar), A., i, 1124. 
influence of the acidity of blood on 
(PoreEs and SampPLe), A., i, 1123. 
action of adrenaline on (Fi UCHS and 

Roru), A., i, 793. 


influence of calcium and potassium | 


salts on (HooKER), A, i, 305. 
influence of enzymes in (Bacu), A., 
543. 
in the duck (Orr and Watson), A., i, 
1011 


= 


of insects (BATTELLI and STERN), A., 
i, 1237. 
of ruminants (ZuNTz, Vv. DER HEIDE, 
KLEIN, V. MARKOFF, V. DSCHANDI- 
ERI, and DsapkKow), A., i, 577. 
forced, absence of apnea after (BoorH- 
BY), A., i, 120. 
excretion of carbon monoxide after 
muscular work following (HIc- 
LEY), A., i, 921. 
of oxygen, relation between narcosis 
and (WINTERSTEIN), A., i, 785. 
Respiration (plant), anaerobic (Kosryr- 
SCHEV), A., i, 688. 
conditions governing (MAQUENNE and 
Demoussy), A., i, 429. 
hydrolytic oxidation in (PALLADIN), 
A., i, 570. 
Respiration apparatus for small animals 
(FrIDERICIA), A., i, 1122. 
Respiration colorimeter (A. V. and A. 
M. HI), A., i, 666. 

Respiratory centre, determination of 
the stimulability of the (PorcEs 
and SAMPLE), A., i, 1123. 

influence of the, on neutrality and on 
the carbon dioxide tension of the 
blood (HAssELBALCH), A., i, 119. 

response of, to the ionic concentration 
of oxygen, carbon dioxide, 
hydrogen in the blood (CAMPBELL, 
DovcLas, HALDANE, and Hosson), 
A., i, 1011. 

Respiratory exchange, influence of the 
brain on (HANNEMANN ; ALEXAND- 
ER and CsERNA), A., i, 1011. 

influence of alcohol on the (vAN Hoo- 
GENHUYZE and NIEUWENHUYSE), 
A., i, 1123. 

action of radium emanation on the 
(v. Bencztr and Fucus), A., i, 792. 

of leaves, effect of chloroform on 
(THopay), A., i, 1425. 


SUBJECTS. 


Respiratory metabolism, influence of 
phosphorus on (H1rz), A., i, 417. 

Retardins (WEICHARDT and SCHWENK), 
A., i, 423. 

Retenequinone, condensation of, with 
ketonic compounds (HEIDUSCHKA and 
KHUDADAD), A., i, 1868, 

Rhamnonic acid, quinine salt (K1L1AN1), 
A., i, 381. 

Rhamnose group, nomenclature of the 
(MARSHALL), P., 54. 

Rhamnosides, behaviour of, in the ani- 
mal organism (GARIvs), A., i, 1419. 
Rhamnoxanthin and its derivatives 

(Krasovsk1t), A., i, 498. 


| Rhewm, constituents of a new species of, 


from Altai (TscHircH and RuszxKov- 
SKI), A., i, 484. 


| Rheumatism, propionic acid in urine 


in (cHsNER DE CONINCK), 
680. 

Rhizostoma Cuvieri, chemical studies on 
(v. ZEYNEK and AMESEDER), A., i, 
678. 

apoRhodamine, tetrachloro- (BLocn), A., 
i, 648. 

Rhodium, nes some of furmic acid 

by (BLACKADDER), A., ii, 36. 
Rhodidichlorodimethylgloximinic acid 
and its salts (TscHuGAEV and LEBE- 


A., i, 


DINSKI), A., i, 1161. 

Rhodium, separation of, from oer 
(WuNDER and THURINGER), A oS. it 
884. 

| Rhododendron ferrugineum, galls pro- 
duced by Exobasidium vaccinii on 
(ZELLNER), A., i, 572. 

d-Ribose (ALBERDA VAN EKENSTEIN 

and BLANKSMA), A., i, 1044. 


and | 


1-Ribose, conversion of J-arabinose into 
(ALBERDA VAN’ EKENSTEIN aud 
BLANKSMA), A., i, 445. 

Rice, effect of metallic salts on the cul- 

ture of (Rocas), A., i, 235. 
hydrolysis of starch from (TANAKA), 
A., i, 446. 

Rice-bran, presence of nicotine acid in 
(Suzukt and Marsunaca), A., i, 
235. 

Rice plant, amounts of sulphur and 
chlorine in the (THompson), A., i, 
1430. 

Ricinoleic acid (Rassow and Rvusin- 
sky), A., i, 702. 

Ricinstearolic acid and its derivatives 
(MUHLE), A., i, 823. 

Riebeckite from Grisons, Switzerland 
(CornELIUs), A., ii, 332. 

Rings, polyatomic, formation of (FRANKE 
and KIENBERGER), A., i, 2. 


| Ring compounds, new series of (BEESLEY 
and THorPs), P., 346. 


2, PPR: 
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Ring systems, laws of strain in (HINs- 
BERG), A., i, 849. 
tricyclic, nomenclature for (BUCHNER 
and WEIGAND), A., i, 888. 

River water. See under Water. 

Roasting operations, scientific founda- 
tions of (SCHENCK), A., ii, 1057. 

Robin, properties of (KoBERT ; Power), 
A., i, 1428 

Robinia pseudacacia, robin and phasin 
of (KoBERT: Power), A., i, 1428. 

Rocks, radioactivity of (BELLMER), A., 

ii, 549. 

alkaline, composition and origin of 
(SmyruH), A., ii, 718. 

estimation of alkalis in 
naAyyA), A., ii, 339. 

estimation of chromium and man- 
ganese in (Ditrricn), A., ii, 
344, 

estimation of carbon dioxide in (Ditr- 
RIcH and EITEL), A., ii, 72. 

Rock-salt, blue, helium in (VALEN- 
TINER), A., ii, 610. 

Rods, small, for preventing superheating 
(HAvusstEr), A., ii, 671. 

Romerite (ScHARIZER), A., ii, 715. 

Rontgen rays. See Rays. 

Roots and allied organs, presence of 
hemicelluloses in (STIEGER), A., i, 
1029. 

Rose-be . See Fluorescein, dichloro- 
tetraiodo-. 

Rotation of optically active substances, 

influence of chemical constitution 
on (RuPE and WoLFSLEBEN), A., 
i, 264; (Rupx), A., i, 266. 
influence of solvents on the (Pat- 
TERSON and Forsytu), T., 2268 ; 
P., 284. 
relation between temperature and 
(PatrrErson), T., 145. 
variation in the, of organic compounds 
(ARMSTRONG and WALKER), A., ii, 
5438. 
Rotatory dispersion. See Dispersion. 
Rotatory power and chemical constitu- 
tion (PicKARD and Kenyon), T., 
1923; P., 266, 296. 
and constitution of optically active 
substances (RUPE and LENZINGER), 
A., i, 884. 
co-ordination of, for different wave- 
lengths, temperatures, and solutions 
(PicKARD and Krnyown), P., 296. 
of solutions (LIVENs), A., ii, 543. 
Rubber. See Caoutchouc. 
Rubidium, velocity of -rays 
(BERGwITz2), A., ii, 656. 


(KRISH- 


from 


and potassium and cesium, compara- | 


tive influence of, on Aspergillus | 


niger (SAUTON), A., i, 146. 
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Rubidium salts, influence of, on yeast 
(Boxorny), A., i, 428. 
precipitation of heavy metals with 
(WAGENAAR), A., ii, 348. 
ae osmibromide (GuTBIER), A., 
li, 714. 
platini-iodide (Datra), T., 427; P., 
79. 
tetramolybdates (WEMPE), A., ii, 59. 
copper nitrate (KURTENACKER), A., ii, 
710. 
nitrite (BALL and ABRAM), T., 2130; 
P.5 O07 
sulphide, preparation of (RENGADE 
and CosTEANU), A., ii, 405. 

Rubiphyllin and its potassium salts 
and dimethyl ester (WILLSTATTER, 
FiscHER, and Fors&n), A., i, 1216. 

Rubiporphyrin and its hydrochloride 
and dimethyl ester (WILLSTATTER, 
FiscHER, and Fors&n), A., i, 1217. 

Rubremetine hydrochloride (CArr and 
PyMman), P., 227. 

Ruminants, respiration and metabolism 
of (ZUNTZ, V. DER HEIDE, KLEIN, 
v. MARKOFF, v. DsCHANDIERI, and 
Drapkow), A., i, 577. 


Sabinol-glucoside and its tetra-acetyl 
derivative (HAMALAINEN), A., i, 639. 

Sabinolglycuronic acid and its sodium 
and strychnine salts (HAMALAINEN), 
A., i, 134. 

Saccharic acid in latex (GorTER), A., i, 
148. 

“Saccharin” (0-benzoicsulphinide), de- 
tection of, in beer (LEDENT), A., ii, 
892. 

estimation of, in foods (KARAs), A., 
ii, 642. 
Saccharine substances, detection of, in 
urine (TURNER), A., ii, 736. 
Saffron, detection of, in farinaceous foods 
(MARTINI), A., ii, 643. 

Safranine, constitution of, and amino-, 
and its salts (HAvas and BErn- 
HARD), A., i, 1245. 

diazotisation of (GRANDMOUGIN and 
Smrrovus), A., i, 1392. 

apoSafranine, amino-, and its platini- 
chloride (HAVAs and BERNHARD), A., 
i, 1246. 

isoSafrole, polymeride of (PUXEDDU), 
A., i, 460. 

Salicin, a-amino-, hydrochloride (IRVINE 
and Hynp), T., 54. 

Salicinase in almonds (BERTRAND and 
Compton), A., i, 1426. 
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Salicylaldehydeazine, 5-bromo- (ToRREY 
and BREwsTER), A., i, 650 
Selicylaldehydephenylhydrazones, iso- 
meric (LOCKEMANN and Lvoctivs), A., 
i, 481. 
Salicylaldehyde-p-ditolylhydrazone 
(GRAZIANI and Bovint), A., i, 984. 
s-Salicylglucoside (BourquELor and 
H&rissEy), A., i, 747. 
Salicylic acid (o-hydroxybenzoic acid), 
solubility of (SAVARRO), A., i, 1189. 
iron compounds of (WEINLAND and 
Herz), A., i, 1189. 
_chromous and ferrous salts (CAL- 
CAGNI), A., i, 1154. 
fenchyl ester (CHEMISCHE FABRIK 
von Kereszry, Wot¥F & Cig), A., 
i, 376. 
phenyl ester (salol), pharmaceutical 
incompatibilities of (BELLuccr), A., 
i, 179 


{ 


detection of, in milk and beer (WAGE- | 


NAAR), A., ii, 1082. 
detection and estimation of, in fruit 


juices (HEtn1z and Limprica), A., | 


li, 737. 


estimation of, in foods (VAN RAALTE), | 


A., ii, 162. 
Salicylideneanthranilic 
(EKELEY and CritnTon), A., i, 395. 
4-Salicylidenebis-5-amino-1-pheny]-3- 
methylpyrazole (MICHAELIS 
ScHAFER), A., i, 526. 
2-Salicylidenehydrazinohydrindene, 
dl-1-hydroxy- (PEAcock), T., 674. 
Saline purgatives, mode of action of 
(CoBEt), A., i, 550. 
Saliva, effect of water drinking on the 
digestive efficiency of (BERGEIM and 
Hawk), A., i, 669. 


acid, bromo- | 


and 


of the horse, choline and allied bases | 


in (HovpAs), A., i, 551. 
human, amylase content of, during 
nutrition (EvANs), A., i, 418. 


the diastatic action of (HrRaTA), | 


A., i, 123. 
estimation of thiocyanates in’ (AUTEN- 
RIETH and Funk), A., ii, 451. 

Salivary glands of cephalopods, p- 
hydroxy-8-phenylethylamine from 
(HENzE), A., i, 1136. 

Salix caprea, enzymes in the leaves of 
(Bourn), A., i, 1120. 

Salmine,~rate of extraction of, from 
dried fish tissue (RopERTsoN), A., ii, 
492. 


Salol. See Salicylic acid, phenyl ester. 


Saloquinine, salt of, with novaspirin 
(ANGELONI), A., i, 1377. 

Salts, emission of negative corpuscles 
by, after treatment with cathode rays 
(VoLMER), A., ii, 6. 
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Salts, refraction, dispersion, and dis- 
sociation of, in water (HEYDWEIL- 
LER), A., ii, 645. 

electrical conductivity of the vapours 
of (Scumipr), A., ii, 747. 

electrolytic dissociation of, in accor- 
dance with the mass law (MULLER 
and Romany), A., ii, 679. 

and alcohols and water, equilibrium 
in systems of (FRANKFORTER and 
Frary), A., ii, 685. 

equilibrium of double ternary mix- 
tures of (JANECKE), A., ii, 195. 

reciprocal pairs of (MENGE), A., ii, 34. 
weight relationships —_ between 

(JANECKE), A., ii, 195. 

determination of heats of solution of, 
in water and alcohol (DE KoLoso- 
VsKI), A., ii, 671, 672. 

hygroscopy of (HABERMANN), A,, ii, 
490 


gradual hydrolysis of (WAGNER), A., 
ii, 200, 765. 
diuretic and colloid-chemical action of 
(FiscHER and Syxg&s), A., ii, 850. 
antagonism between anesthetics and 
(LIL1I1£), A., i, 318. 
precipitation of, by the corresponding 
acids (Masson), A., ii, 483. 
action of, in the sparing of nitrogen 
(PESCHECK), A., 1, 925. 
complex, formation of (LEY 
MANNCHEN), A., i, 346. 
mineral, nomenclature of (URBAIN), 
A., i, 775. 
dissolved, dielectric 
(WALDEN), A., ii, 98. 
double, density of (CHAUVENET and 
Ursaln), A., ii, 479. 
with acetone of crystallisation 
(MarsH and Ruymgs), T., 781 ; 
P., 62. 
and complex (DHAr), A., ii, 319. 
fused, as solvents (Sackur), A., ii, 
567. 
heated, emission of ions 
(RicHARDsON), A., ii, 903. 
hydrated, specific heat of (RoLLA and 
AccAME), A., ii, 828. 
inorganic, absorption of light by 
(ANDERSON ; Brown), A., ii, 454 ; 
(Hovstoun and Gray ; HousToun 


and 


constants of 


from 


and CocHRANE), A., ii, 649; 
(Hovustoun), A., ii, 650. ; 
neutral, influence of, on catalytic 


reactions (SNETHLAGE), A., ii, 
1044. 
action of, on the hydrolysis of 
esters (TAYLOR), A., ii, 940, 941. 
See also Neutral salt action. 
readily decomposable, thermal dis- 
sociation of (FriEDRICH), A., ii, 27. 
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Salt-grass, hydrogen cyanide in (BLANK- 
smA), A., 1, 1428. 

Salt hydrates, constitution of (DE For- 

CRAND), A., ii, 567. 
efflorescence of (BOULANGER and 
Ursatn), A., ii, 34, 2038. 
Salt solutions, latent heat of evaporation 
of (LuUNNoN), A., ii, 475. 
effect of, on marine animals (Ko.r- 
zov), A., i, 224. 
aqueous, absorption of light by (Guy, 
ScHAEFFER, and JONEs), A., ii, 
362. 
specific gravities of (TSCHERNAJ),A., 
ii, 112; (BucHANAN),A., ii, 758. 
coloured, influence of concentration 
and of colourless metallic ions on 
.the spectra of (HANTzscH, GarR- 
RETT, and GAJEvsKI), A., ii, 898. 
Salvarsan (diaminodihydroxyarsenobenz- 
ene hydrochloride), ettect of, on 
hemoglobin (DALIMIER), A., i, 427. 
= of injection of (ALWENs), A., i, 
95. 

Sands, solution of the constituents of, 
by rain or river waters (DIENERT), 
A., ii, 504. 

8-Santenol (HAMALAINEN), A., i, 134. 

a-Santenol-d-glucoside and its tetra- 


acetyl derivative (HAMALAINEN), A., | 


i, 989. 
a-Santenolglycuronic 
LAINEN), A., i, 134. 
Santenonol and its semicarbazone (HA- 
MALAINEN), A., i, 134. 
Santenonolglycuronic acid and its strych- 
nine salt (HAMALAINEN), A., i, 134. 
Santonic acid, hydrogenation of (Cus- 
MANO), A., i, 730, 864, 1195. 
Santonin, constitution of (ANGELI), A., 
i, 864. 
white and yellow, absorption spectra 
of (PruTT!), A., ii, 896. 
constitution and hydrogenation of 
(CusMANO), A., i, 864. 
hydrogenation of (WIENHAUS and v. 
OETTINGEN), A., i, 474; (WEDE- 
KIND and BENIERS), A., i, 476; 
(WienuHAvs), A., i, 1195. 
Santoninic acid (CUSMANO), A., i, 275. 
Santoninoxime and its derivatives (Cus- 
MANO), A., i, 275. 
Saponin, removal of precipitates with 
(BunGeE), A., ii, 722. 
detection of (ROSENTHALER), A., ii, 
354. 
Saponins, structure of natural (VAN DER 
Haak), A., i, 640. 
estimation of (Korsakov), A., ii, 83. 
Sarcolactic acid. See d-Lactic acid. 
Sarsaparilla root, constituents 
(PowEr and SALway), P., 372. 


acid (HAMA- 


of | 
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Sarsapic acid and its dimethyl ester 
(PowEr and Satway), P., 372. 
Scandium, extraction of, from wolfra- 
mite (LUKENS), A., ii, 962, 
platinocyanide, preparation and pro- 
perties of (Ortov), A., i, 27 
platinocyanides, crystalline form of 
(TsCHIRVINSKI), A.,i, 348. 
Scatole (3-mcthylindole), estimation of, 
in feeces (MOEWEs), A., ii, 81. 
Schiff's bases, addition of negative 
radicles to (JAMEs and Jupp), P., 196. 


Scopolamine, physiological action of 
(CuogTTA), A., i, 426. 
pharmacological detection of the 


sulphuric acid esters of (TRENDE- 
LENBURG), A., i, 1135. 
Scorodite from Rhodesia (ZEALLEY), A., 
ii, 232. 
Sea-urchin’s eggs. See Eggs. 
Sea water. See under Water. 
Sebacic acid, salts of, with the rare 
earths (WHITTEMORE and JAMEs), A., 
i, 248. 
Secretin (LAUNOY and OECHSLIN), A., i, 
557. 


Seeds, germination of, chemically 
treated and exposed to light 


(Stmon), A., i, 431. 
action of light on the germination of 
(LEHMANN), A., i, 687. 
influence of various substances on the 
germination of (Boxorny), A., i, 
569 ; (VARVARO), A., i, 570. 
extraction of lecithin from, and its 
hydrolysis (TRIER), A., i, 1028. 
extraction of lecithin and like sub- 
stances from (TRIER), A., i, 1140. 
action of poisonous substances on 
(ARCHICHOVSKI!), A., i, 687. 
buckwheat, pigments in the husks of 
(FEsstEr), A., i, 805, 
germinating, formation of pentosans 
by (BERNARDINI and GALLUCCIO), 
A., i, 570. 
leguminous, culture experiments with 
(Roper), A., i, 690. 
Selaginella lepidophylia, trehalose in 
(ANSELMINO and GIL@), A., i, 1034. 
Selenic acid. See under Selenium. 
o-Seleninbenzoic acid and its anhydride 
(Lesser and Weiss), A., i, 1184. 
Selenious acid. See under Selenium. 
Selenium, presence of, in hydrochloric 
acid (MoLEs and PINA DE Rusigs), 
A., ii, 209. 
atomic weight of (BRUYLANTs and 
BYTEBIER), A., ii, 500; (JANNEK 
and Mryzr), A., ii, 948 ; (MEYER), 
A., ii, 1048. 
molecular structure of (BECKMANN), 
A., ii, 858. 


ELT 
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Selenium, fluorescent spectrum of (STEv- 
BING), A., ii, 816 ; (DIRSTELMEIER), 
A., ii, 1000 
colloidal (GuTpizR and HeErnricu), 
A., ii, 694; (Meyer), A.,_ ii, 
1048. 
behaviour of, with iodine (BECKMANN 
and HanstiAn), A., ii, 402. 
Selenium alloys with antimony (PARrra- 
VANO), A., ii, 415. 
“ace (PARRAVANO), A., ii, 
415. 


Selenious acid and ammonia, electrical 
conductivity of mixtures of 
(CornEc), A., ii, 466. 

action of aliphatic unsaturated 
acids on heating with (Foxy), 
A., i, 442. 

compounds of titanium dioxide 
with (BRENEK), A., ii, 514. 

detection of small quantities of 
(MEYER and JANNEK), A., ii, 
788. 

Selenic acid and its sodium salt, 
preparation of, and their use in 
the estimation of bromine 
(Goocu and BLUMENTHAL ; Biv- 
MENTHAL), A., ii, 148. 

action of toluene with (Doucury 
and Exnkr), A., i, 962. 

compounds of titanium dioxide 
with (BRENEK), A., ii, 514. 

Selenium oxybromide (GiAvsER), A., ii, 
403. 

Selenium organic compounds (\WEIz- 
MANN and-STEPHEN), P., 197; (A. v. 
and E. WAssERMANN), A., i, 1181 ; 
(Fromm and Martin), A., i, 1323. 

aromatic (LEssER and Wess), A., i, 

1184, 

Selenium, detection and estimation of, 
in mother liquors from sulphite cellu- 
lose (KLASON and MELLQuIsrT), A., ii, 
526. 

Selenocyanates, aromatic, preparation of 
(FARBENFABRIKEN vorM. F. BAYER 
& Co.}, A., i, 458. 

1-Selenocyanoanthraquinone and its 5- 
sulphonic acid, potassium salt (Far- 
BENFABRIKEN VoORM. F. BAYER & 
Co.), A., i, 495. 
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o-Selenonbenzoic acid, barium salt (LEs- 
SER and Werss), A., i, 1184. 
Selenonine and its derivatives (CoRNE- 
Ltus), A., i, 1091. 
Selenophenyl-8-naphthylamine (Corne- 
Lius), A., i, 1092. 
Selenoxanthone-o-carboxylic acid (LEs- 
sER and Weiss), A., i, 1185. 
Selenoxydiphenylamines, dinitro-, and 
their derivatives (CoRNELIUsS), A., i, 
1090. 
Selinene, constitution and derivatives of 
(SEMMLER and Risse), A., i, 188. 
Selineneketomonocarboxylic acid, 
methyl ester (SEMMLER and Rissp), 
A., i, 189 
Selinenol (S—mMMLER and Rissk), A., 
i, 66. . 
Semicarbazide, action of sodium hypo- 
bromite on (STOLL), A., i, 345. 
hydrochloride, action of, on p-quin- 
ones (HEILBRON and HENDERSON), 
T., 1404; P., 226. 
2-Semicarbazinohydrindene, d/- and /- 
1-hydroxy- (PEAcocK), T., 673. 
Semicarbazones, (WILSON and Hekit- 
BRON), T., 377; P., 59; HEILBRON 
and Wirson), T., 1504; P., 245. 
Senecioic acid (ASAHINA), A., i, 1042. 
Senna leaves, constituents of (TuT1y), 
T., 2006 ; P., 278. 
Sericite from North Wales (HurcHin- 
son and Smiru), A., ii, 66. 
Serpentines from California (Kramm), 
A., ii, 331. 
Serum, behaviour of calcium in (TAKA- 
HASHI), A., i, 544. 
relation between complement action 
and surface tension of (ScHMIDT), 
A., i, 1406. 
inactivation of the complement in 
(ScumiptT), A., i, 1406. 
of rabbits, properties of, after injec- 
tion of emulsion (OnrTa), A., i, 
1260. 
Klausner reaction of (KLAUSNER), A., 
i, 135. 
estimation of the alkalinity of, with 
neutral-red paper (SNAPPER), A., ii, 
740. 


| Serum proteins,composition of,in various 


Seleno-a-and -8-dinaphthylamines(Cor- | 


NELIvs), A., i, 1092. 
Selenodiphenylamine (WrIZMANN and 
STEPHEN), P., 196. 
and mono- and di-amino-, and their 


derivatives (Cornenivs), A., i, | 


1090. 
Seleno-p-ditolylamine (Corneivs), A., 
i, 1092. 
Selenonaphthenindoleindigo. 
oxyselenonaphthenone. 


See Ind- | 


| 


animals (RoBERTSON), A., i, 122. 

Sesame cake, constituents of (GREGOIRE 
and CARPIAUX), A., i, 152. 

Sesame oil, unsaponifiable constituents 

of (HrIpuscHKA), A., i, 1034. 

detection of (Bosch), A., ii, 640. 

Seseli bocconi, constituents of the oil 
from (FrANcEsconrt and SERNA- 
GIOTTO), A., i, 1079. 

Sesquicamphene (SEMMLER and RosEN- 
BERG), A., i, 378. 
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Sesquicamphenol (SEMMLER and RosEn- 
BERG), A., i, 378. 

Sewage, estimation of ammonia 

RAPIVIN), A., ii, 335. 
estimation of sulphur in (CAVEt), A., 
ii, 428. 
Shaking apparatus (STEINKOPF and 
WINTERNITZ), A., ii, 130; (KEMPF), 
A., ii, 131. 
Shock and acapnia (JANEWAY and 
Ewrne), A., i, 935. 
Shonkinite (BROUWER), A., ii, 972. 
Silage, estimation of acidity in (SwAN- 
SON, CALVIN, and HuNGERForD), A., 
i, 809. 
Silica. See under Silicon. 
Silicaleyanogen, attempts to prepare, 
aud synthesis of its calcium salt 
(REYNOLDS), A., ii, 212. 
Silicates. See under Silicon. 
Silicic acid. See under-Silicon. 
Silicon, valency of (ScHLENK), A., i, 34. 
thermoelectric behaviour of (FISCHER, 
Lepsius, and BAERWIND), A., ii, 
550. 

thermoelectric power of (KoENIGs- 
BERGER), A., li, 667. 

Silicon alloys with iron (CHARPY and 
Cornv), A., ii, 512, 852; (Vi- 
GOUROUX), A., ii, 512. 

magnetic properties of (GUMLICH 
and GoERENS), A., ii, 17. 

separation of graphite in (CHARPY 
and Cornv), A., ii, 602. 

Silicon compounds (Marrin), P., 190. 

Silicon ¢etrachloride, spectrum of, in 
active nitrogen (JEVoNS), A., ii, 
813. 

action of, on aldehydes and ketones 
(CurRIE), A., i, 1043. 
action of, with sulphur trioxide 
(SANGER and RirEcEL), A., ii, 
405. 
hexachloride, action of magnesium 
methyl iodide on (MARTIN), A., i, 
961. 
tetrafluoride, band spectrum of (Por- 
LEZZA), A., ii, 814. 
weight of a normal litre of (JAQuE- 
a. and TourPAIAN), A., ii, 401, 
2. 
nitride, heat of formation of (Maric- 
non), A., ii, 830. 
dioxide (silica), allotropy of (Smits 
and ENDELL), A., ii, 318 


in 


| 
| 


various forms of (FENNER), A., ii, | 


transformations of, at high tem- 
peratures (ENDELL and RIEKE), 
A., ii, 134. 

equilibria between alkali carbonates 
and (NieGit), A., ii, 1036. 
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Silicon dioxide (silica), and calcium 


oxide and phosphoric oxide, 
equilibrium of (NIELSEN), A., ii, 
407. 

reduction of (v. WARTENBERG), A., 
ii, 47. 


separation of, from tungsten (WuN- 
DER and ScHApPIRA), A., ii, 797. 

Silicic acid, volume of voids in gels of 

(BACHMANN), A., ii, 121. 
hemolysis by (LreBERs), A., i, 922. 
detection of, in urine (SALKOWSKI), 

A., ii, 244. 
estimation of, in human thyroid 

glands (Scnu1z), A., i, 131. 
estimation of, and its separation 

from tungstic acid (HERMANN), 

A., ii, 796. 

Silicic acids, isolation of, and consti- 
tution of their salts (BASCHIER}), 
A., ii, 213. 

Silicates, hydrothermal formation of 
(Morey and Niee11), A., ii, 861; 
(Niceii and Morey), A., ii, 1054. 

crystallisation of (KiTTL), A., ii, 47, 

319. 
mineral, constitution of 

(WASHINGTON), A., ii, 66. 
melting point of (LEITMEIER), A., 

ii, 613. 
coagulation of, by hydroxyl ions 

(RoHLAND), A., ii, 955 
decomposition of (HEMPEL), A., ii, 

244, 
effect of peat on the weathering of 

(NiktAs), A., i, 812. 

Silicon organic compounds (MARTIN), 
P., 190; A., i, 1313; (Rospison and 
Kippine), P., 348; (Kiprprne and 
Rosison), P., 374. 

Silicon, estimation of, gravimetrically, 
in steel (ZINBERG), A., ii, 796. 

Silicoses (MARTIN), P., 190. 

Silk, dyeing of (Suipa), A., i, 779; 
(SALVATERRA), A., i, 1219, 

Silver, atomic weight of (Guyk), A., ii, 

770. 

modifications of (KoHLSCHUTTER and 
EypMANN), A., ii, 589; (KoHL- 
SCHUTTER), A., ii, 702. 

colloidal (GuTBIER and WEINGART- 
NER), A., ii, 1034. 

electrolytic deposition of (Kont- 
SCHUTTER and ToroporF), A., ii, 
285; (Koniscnitrer, ToRoporr, 
and Pranpen), A., ii, 286 ; (KoHL- 
SCHUTTER and Scnacutr; Kont- 
SCHUTTER), A., ii, 287. 

potential of, in methy] alcohol solution 
(IsGARISCHEV), A., ii, 664. 

formation of twinned crystals of 
(RoOsENHAIN and EwEn), A., ii, 119. 


some 


OPO 
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Silver, absorption curve of colloidal 
solutions of (GANs), A., ii, 85. 


effect of oxidising agents on the | 


solution of, in cyanide solution 


| 


(ANDREEY), A., ii, 842 ; (REICHIN- | 


STEIN), A., ii, 843. 

Silver alloys with cadmium (Car- 

PENTER), A., ii, 135. 

with copper, anodic behaviour of 
(REICHINSTEIN), A., ii, 663. 

with copper and nickel (DE Czsaris), 
A., ii, 1061. 

with manganese (ARRIVAUT), A., ii, 
598. 

with mercury and tin (Knicur and 
JOYNER), T., 2247 ; P., 282. 

with zinc (CARPENTER and WuiTtTeE- 
LEY ; CARPENTER), A., ii, 135. 

Silver salts, oxidation of organic de- 

velopers with (KropF), A., i, 852. 
action of halogens on (TAYLOR), T., 31. 
compounds of hexamethylenetetr- 

amine with (VANINO and SAcHs), 

A., i, 709. 

Silver azoimide, action of light on 
(W6OHLER and Krvupko), A., ii, 
702. 

bromide, crystallisation of (MArsu 
and Ruymgss), T., 781; P., 62. 
degree of dissociation of (ScHULZzE), 
A., ii, 192. 
chloride, degree of dissociation of 

(Scuumzer), A., ii, 192. 
haloids, toxicity of (Gros), A., i, 224. 

compounds of, with ethyl phosphite 
(ARBUzoV and KarTaAscHoy), A., 

i, 333. 
arsenic haloids (HILPERT and Herr- 

MANN), A., ii, 704. 
iodide, allotropy of (BENEDICKs), 

A., ii, 599, 752. 
crystalline, and its double salts, 
with alkali iodides (MARSH and 
RuymMgss), T., 781 ; P., 62. 
electrolysis of (BRUNI and Scarpa), 
A., ii, 472. 
tetramolybdate (WEmPr), A., ii, 59. 
thoromolybdate (BARBIERI), A., ii, 

779. 
nitrate, electromotive force of con- 

centration cells of (BELL and Fri.p), 

A., ii, 551. 
nitrite, electrolysis of (DHAR and 

BHATTACHARYYA), A., ii, 665. 
oxide (v. WARTENBERG), A., ii, 702. 

preparation of (MADSEN), A., ii, 

136. 
cerium sulphate (Pozz1-Escor), A., ii, 
409, 


sulphide, mixtures of aluminium 


SUBJECTS. 


Silver sodium thiosulphate, compounds 
of acetylene-silver acetylide (BHAp- 
uRI), A., i, 241. 

Silver acetylide, compounds of acetylene, 
sodium silver thiosulphate, and (Bua- 
puRI), A.; i, 241. 


| Silver, detection of (MALATESTA and pI 


se and (Cami), A., ii, 214. 
thioaluminates (CAmBI), A., ii, 214. | 


Nota), A., ii, 878. 
apparatus for estimation of, by the 
thiocyanate method (IvANoy), A., 
ii, 340. 
estimation of (Dewey), A., ii, 340. 
Siphonates, callose in the membrane of 
the (MIRANDE), A., i, 432. 
Sitosterol-d-glucoside and its deriva- 
tives (SALWAY), T., 1024; P., 170. 
Skemmatite (ForD and BRADLEY), A., 
ii, 869. 

Skin, occurrence of fluorine in the 
(GAUTIER and CLAUSMANN), A., i, 
677. 

frog’s, absorption of water by the 
(MAxwELbL), A., i, 113 
Slag, basic, estimation of phosphoric 
acid in (Popp; NEUBAUER), A., 
ii, 876. 
containing silica, estimation of 
phosphoric acid in (Porr, Cont- 
ZEN, HoFeEr, and MENTz2), A., ii, 
336. 
Thomas, estimation of phosphoric acid 
in (SIMMERMACHER), A., ii, 241. 
Snail, heart of. See Heart. 
Snake, keratin from skins of (BucH- 
TALA), A., i, 779. 

‘*Snowberry.”’ See Symphocarpus race- 

mosus. 

Soaps (REYCHLER), A., i, 6. 

behaviour of calcium and magnesium 
salts with solutions of (MASTERS 
and SmitH), T., 992; P., 76. 

effect of, on phagocytosis (Ham- 
BURGER and DE HaAn), A., i, 1012. 

ammonia, electrical conductivity and 
viscosity of solutions of (GoLp- 
SCHMIDT and WEISSMANN), A., ii, 
178. 

Sodalite group, constitution of the 

(HILLEBRAND), A., ii, 1064. 

Sodamide, syntheses by means of (HAL- 

LER and BAvER), A., i, 488. 

interaction of alkyl haloids and, in 
liquid ammonia (CHABLAY), A., 1, 
241. 

Sodium as a member of a radioactive 

series (BRowN), A., ii, 8. 
influence of neutral gases on the 
absorption of vapour of (FREDEN- 
HAGEN), A., ii, 998. aR 
and potassium, double decomposition 
of pairs of salts of (BRONSTED), A., 
ii, 295. 


INDEX OF SUBJECTS. 


Sodium, reduction of metallic chlorides 

by (HunTEn), A., ii, 701. 

action of, in liquid ammonia on acety- 
lenic hydrocarbons (LEBEAU and 
Picon), A., i, 950. 

marine plants requiring (OSTERHOUT), 
A., i, 571. 

distribution of, in the animal] organism 
(GERARD), A., i, 120, 

Sodium alloys with mercury, action of 
water on (BAKER and PaRKER), T., 
2060; P., 298; (ParKkrr), T., 2071; 
P., 299. 

Sodium salts, electrical conductivity of, 
in alcohol solution (DHAR and 
BHATTACHARYYA), A., ii, 913. 

action of, on frog’s muscle (Bur- 
RIDGE), A., i, 320. 

manurial value of (ScHULZE), A., i, 
580. 

Sodium arsenite, action of, on ethyl 
disulphide (GUTMANN), A., i, 698. 
bromide, equilibrium of cadmium and 

potassium bromides with (BRAND), 
A., ii, 409. 
and iodide, conductivity and ionisa- 
tion of (RoBERTSON and AcREE), 
A., ii, 748. 
hypobromite, action of, on semicarb- 
azide (STOLL), A., i, 345. 
carbonate, vapour pressures of solu- 
tions of (GERASIMOV), A., ii, 
1024. 
and calcium hydroxide, equilibrium 
of (FEDOTEEV), A., ii, 957. 
manurial experiments with (LEATH- 
ER), A., i, 691. 
use of phenolphthalein for detection 
of, in sodium hydrogen carbonate 
(RicuTEr), A., ii, 152. 
analysis of a mixture of copper 
sulphate and (DE VrRIgs), A., ii, 
625. 
and hydroxide, estimation of, in 
solution (BRADBURY and OWEN), 
A., ii, 339. 
chloride (common salt), double spec- 
trum of (BANCROFT), A., ii, 741. 
vapour pressure of solutions of 
(SPERANSK]), A., ii, 923. 
volatility of (WAGENAAR), A., ii, 
1073. 
equilibrium of cuprous chloride and 
(KrEMANN and Noss), A., ii, 53. 
and potassium chloride, diffusion of 
mixtures of (Titov), A., ii, 480. 
and nitrate, barium chloride and 
nitrate and water, equilibrium in 
the system (Coprpaporo), A., ii, 
196. 
fusion of tin chloride with (Rack), 
A., ii, 605, 
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Sodium hypochlorite, electrolytic pre- 
paration of (PRAUSNITZ), A., ii, 49, 
825. 

chloropyrosulphonate (TRAUBE), A., 
ii, 947. 
chromate, equilibrium of potassium 
chromate (FLACH), A., ii, 587. 
dichromate, solubility of, in alcohol 
(REINITZER), A., ii, 865. 
ferrifluoride (GREEFF), A., ii, 975. 
fluorosu] phonate (TRAUBE),"A., ii, 947. 
haloids, huminescence of (FARMAN), 
A., ii, 748. 
equilibrium in binary systems of 
(ScHOBERT), A., ii, 956. 
iodide, action of, on acetone (SHIFSEY 
and WERNER), T., 1255; P., 194. 
crystallisation of, with acetone 
(SHIPSEY and WERNER), P.. 117. 
tetramolybdate (ROSENHEIM, FELIX, 
and PinsKER), A., ii, 224. 
thoromolybdates (BARBIERI), A., ii, 
779. 
nitrate (Chile saltpetre), solubility of 
mixtures of sodium nitrite and 
(Oswatp), A., ii, 701. 
manurial experiments with (TACKE 
and Brune), A., i, 1482. 
estimation of (ALLEN), A., ii, 726. 
nitrite, solubility of, and of its mix- 
tures with sodium nitrate (OswALD), 
A., ii, 701. 
nitrosotrisulphonate (TRAUBE), A., ii, 
947. 
oxide, heats of combination of, with 
acidic oxides (MrxTEr), A., ii, 756. 
hydrogen phosphate, solubility of, and 
its hydrates (MENzIES and HuMPH- 
ERY), A,, ii, 701. 
hypophosphite and hyposulphite, re- 
duction of copper sulphate by 
(Myers and Firth), A., ii, 322. 
radium selenate (MeRcK and EIcH- 
HOLZ), A., ii, 374. 
silicate, preparation and recrystallisa- 
tion of, and its hydrates ( VESTER- 
BERG), A., ii, 406. 
reaction between ferric chloride and 
(LIESEGANG), A., ii, 861. 
sulphate, anhydrous, solubility of, in 
water (WILBER), A., ii, 672. 
and manganese sulphate and water, 
equilibrium in the system 
(SCHREINEMAKERS and VAN 
Prooie), A., ii, 775. 
action of, on wool (Fort), A., ii, 
$11. 
influence of, on the growth of plants 
(HASELHOFF), A., i, 1425. 


and thiosulphate, cryoscopy of 
(LEENHARDT and BovuTaric), A., 
ii, 669. 


Sodium sulphate, compound of, with 


cobaltous + ore (CALCAGNI and 
Marotta), A., ii, 1060. 

hydrogen a ‘and pyrosulphates 
(D’ Ans), A., ii, 405. 

yttrium suiphate (J AMES and HOLDEN), 
A., ii, 508 

sulphide, _—— of (RENGADE 
and CosTEANU), A., ii, 405. 

monosul phide, preparation of, from 
the corresponding hydrosulphide 
(Tuomas and Rute), T., 871; P., 
154. 

aor we (RULE and THOoMAs), 


hydrosulphide, conversion of, into the 

age ea (THOMAS and RULE), 
, 871; P., 154. 

vaipbite oxidation and preservation of 
quinol and (Pinnow), A., ii, 398, 
1001. 

sulphites, action of, on ethylenic acids 
ea and  Movcuet-La- 
Foss), A., i, 247. 

cuprous ammonium trithionate (BHA- 
purR!), A., ii, 53. 

thiosulphate, velocity of reaction 


between sodium bromoacetate and | 


ae Ae A., ii, 310; (Sua- 
Tor), A., ii, 491 
and hydrogen peroxide, kinetics of 
the reaction between (ABEL), A., 
ii, 204, 766; (ABEL and Baum), 
A., ii, '399. 
solutions, stability of (HAMPSHIRE 
and Pratt), A., ii, 786. 
quantitative precipitation of metal- 
“ry droxides by (HAc), A.,ii,730. 
silver thiosulphate, compounds of 
acetylene-silver acetylide and (Bua- 
pDURI), A., i, 241. 
paratungatate, fusion of, with salts 
of halogen and oxy-halogen acids 
(Kuzirian), A., ii, 865, 872. 


Sodium organic compounds :— 


acetate, anhydrous, two isomeric ng 
of (VoRLANDER and Notre), A., i, 
1390. 
nitroprusside, reduction of, by hydro- 
gen sulphide (VenpITorI), A., i, 
451. 


action of amines on (MANCHOT and 
WorincGer), A., i, 1311. 
alkyl] thiosulphates, action of hydrogen 
peroxide on (Twiss), P., 356. 
Disodium ethylenediamineferropenta- 
eyanoethylenediamine (MANcHuor 
and WorINGER), A., i, 1312. 


Trisodium ferropentacyanomethylam- 
ine and _ ferropentacyanopyridine 
(MancHoTtT and WorINGER), A., 
i, 1312. 
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Sodium organic compounds :— 


Trisodium hexaformato-chromate and 
-ferrate (WEINLAND and REIHLEN), 
A., i, 1300. 


Soils, biochemistry of (SULLIVAN), A., i, 


1144. 

radioactivity of (Moorg), A., ii, 465. 

activity of air in (MuNoz DEL Cast IL- 
Lo and BARRIO Y FERNANDEZ), A., 
ii, 376. 

apparatus for study of the —, of 
air in (MuNoz DEL CASTILLO), A., 
ii, 376. 

alkaline reaction of, caused by acids 
(MAson1), A., i, 1036. 


ammonification and bacteriology of 


(L6uNIs and GREEN), A., i, 797. 

effect of various salts on ammonifica- 
tion in (LipMAN), A., i, 288. 

behaviour of acid amides in (Joprp1), 
A., i, 811. 

behaviour of amino-acids in (Jop1p1), 
A., i, 1036. 

action of histidine and arginine in 
(SKINNER), A., i, 691. 

influence of the lime-magnesia ratio in 
(GiLE and AceEtTon), A., i, 436, 
1034 ; (VOELCKER), A., i, 1429. 

effect of manganese salts in (NoTTin), 
A., i, 152. 

fixation of nitrogen in (WIEGNER), 
A., i, 691 

assimilation of a by bacteria in 
(DvokRAx), A., i, 691. 

nitrogen balance in (PFEIFFER an 
BuLANnok), A., i, 238. 

loss of nitrates by (VocEL), A., i, 
810. 

influence of organic substances on the 
decomposition of nitrogenous com- 
pounds in (GERLACH and DeEnscn), 
A., i, 239. 

organic constituents of ecene 
A., i, 1086; (ScHREINER), A., i, 
1148. 

insoluble phosphates in (Fry), A., i, 
1148. 

effect of ignition on the solubility of 
phosphates in (Lipman), A., i, 692; 
(Fraps), A., ii, 621. 

effect of sugar on (PFEIFFER and 
Buanck), A., i, 240. 

effect of sulphur compounds in, on 
the growth of plants (THALAU), A., 
i, 1029. 

oxidation of sulphur in (Briovx and 
GUERBET), A., i, 811. 

dialysis of (Kén1c, HAsENBAUMER, 
and GLENK), A., i, 578. 

osmosis in (LyNDE; LyNpE and 
Batss), A., i, 237. 

weathering of (LEOPOLD), A., i, 436. 


a aE 
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Soils, clay, fixation of ammonia by (His- | 


SINK), A i, 811. 
er Florida, analysis of (HALL), 
A., i, 236. 
Hawaiian, estimation of humus in 


(RATHER), A., ii, 452. 

peat, carne effect of lime on 
(RitrEr), A., i, 812. 

red, chemical and physical nature of 
(BLANCK), A -, 1, 286. 


sand and peat, manurial “ne 


on (TACKE and Bring), A., i, 1432. 

a analysis of (McCavc- 
HEY), A., i, 1035. 

estimation "of arsenic in (GREAVES), 
A., ii, 242. 

estimation of bases in (PRIANISCHNI- 
Kov), A -» li, 339. 

estimation of carbon in (Pozz1-Escot), 
A., ii, 622. 

estimation of carbonates in (GAITHER), 
A., ii, 338 

estimation of colloids in (GORSKI ; 
VAN DER LEEDEN and SCHNEIDER), 
A., ii, 433. 

estimation of colloids and of alkalis 
in (GEpRoIz), A., i, 578. 

estimation of manganese in (GORTNER 
and Rost), A., ii, 155 ; (SrrRira), 
A., ii, 626. 

influence of chlorides on the estima- 
tion of nitrates in (Stewart and 
GREAVEs), A., ii, 528. 

effect of sulphates on the estimation 
of nitrates in (KELLEY), A., ii, 619. 

estimation of phosphoric acid in 
| an a As, ii; 191.3 
(FIscHER), A., ii, 980. 

estimation of organic phosphorus in 
(Stewart), A., i, 1143. 

estimation of the soluble salts in 
(FLODERER- MAGYAROVAR), A., ii, 
623. 

Soil extracts, electrical method for esti- 


mating the reaction of (SAIDEL), A.,i, | 


1035. 
Soil humus, preparation of (LEAVITT), 
A., i, 447. 
Solacein and its derivatives (MAssoNn), 
A., i, 68. 
Solder dross, assay of, by clectrolysis 
(BERTIAUX), A., ii, 731. 
Solids, surface energy of (Jonzs), A., ii, 
300. 
specific heat of (v. JUPTNER), 
921. 


specific heat of, at low temperatures | 


(EvcKEN and ‘SOHWERS ; ; THIRRING), 
A., ii, 827. 

specific heat of, “ high temperatures 
(Vv. PrRANI), A -» li, 102; (Mac- 
Nus), A., ii, 103. 


A., ii, | 
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Solids, relation between the two specific 

heats of certain (KOHL), A., ii, 1021. 

relative scale of temperature for 
(ALTERTHUM), A., ii, 183. 

relation between the thermal condition 
and dispersity of (v. WEIMARN), 
A., ii, 753. 

superfused, rate of cooling of (NASINI 
and Brescian}), A., ii, 555. 

effect of pressure on (JOHNSTON and 


ADAMS), A., ii, 290. 

behaviour of, under unevenly dis- 
tributed pressure (BOEKE), A., ii, 
555. 


density of (ANDREAE), A., ii, 188. 

influence of the geometric form of, on 
their chemical reactions (REBovL), 
A., ii, 303. 

rate of attack of gases on (REBOUL), 
A., ii, 303. 

solubility of, in liquids (KUSNETZOV), 
A., ii, 391. 

adhesion of particles of, at the surface 
of two liquids (HoFMANN), A., ii, 
559. 

miscibility of (VANSTONE), T., 1826 ; 

* ’ 
diffusion in (Drscu), A., ii, 563. 
absorption of water by (Katz), A., ii, 
27. 
apparatus for extraction of (ARON), 
A., ii, 497 
Solid solutions. See Solutions, solid. 
Solubility woe AssocIATION RE- 
PORT), A., ii, 565. 
as a constitutive property (PEDDLE 
and TuRNER), T., 1202; P., 119. 
influence of non- electrolytes on (ARM- 
STRONG and Eyre), A., ii, 391. 

Solute, dissociation of a, in saturated 
solutions of different solvents (WaL- 
DEN), A., ii, 566. 

Solutes, distribution of solvent between 
(DoroscHEVsKI and» DvorsHANT- 
SCHIK), A., ii, 1014. 

Solution, theories of (ARRHENIUS), A 


ii, 762. 

thermochemical researches on (DE 
Konossovsky), A., ii, 22, 308, 
671, 672. 

Solutions, theory of (Hotmgs), T., 
2147 ; P., 362. 

dispersological theory of (v. WiE- 


MARN), A., ii, 678. 

studies of the processes operative in 
(WALKER), A., ii, 116, 368 ; (Wor- 
LEY), A., ii, 117, 118, et, (Arm- 
STRONG and Wortry), A 9 ii, 119 ; 
(ARMSTRONG and Eyre), A., ii, 
391; (ABMSTRONG and WALKER), 
A., ii, 548; (E. F. and H.. E. 
ARMSTRONG), A., i, 1116. 


ena enentiatcimge no 
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Solutions, physical properties of (Hzyp- 

WEILLER), A., 1i, 645. 

absorption spectra of, as affected by 
temperature and dilution (JonEs 
and Guy), A., ii, 86. 

rotatory power of (LiIvENs), A., ii, 
543. 

determination of the electrical con- 
ductivity of (HARTLEY and Bar- 
RETT), T., 786; P., 132. 


| 
| 


application of the theory of chemical | 
potential to the thermodynamical | 


theory of (SHORTER), A., ii, 115. 
relation between the molecular con- 
ductivity and viscosity in (WAL- 
DEN), A., ii, 660. 
measurement of the 
(Mucuiy), A., ii, 1029. 
application of the partition law to (v. 
GrorGI&vics), A., ii, 937. 


fluidity of 


spontaneous alteration of concentra- | 


tion in (SVEDBERG), A., ii, 90. 
composition and pressure of the vapour 
of (VREVSK]I), A., ii, 108. 
adsorption in (v. GEORGIEVICs), A., ii, 
561, 562. 
tonometry of (FouARD), A., ii, 304. 
action of gravity on (SHORTER), A., ii, 
15. 


apparatus for recovery of solvents 
Im evaporation of (FRIESE), A., ii, 
498. 
sensitive to heat, extraction apparatus 
for (Kempr), A., ii, 690. 
aqueous, drop weight of (MorGAN and 
BoE ; MorGan and McKIranAy), 
A., ii, 1028, 
aqueous and metallic, heterogeneous 
equilibria between (Smiru), A., ii, 
124. 
colloidal. See Colloidal. 
concentrated, laws of (WASHBURN and 
STRACHAN), A., ii, 572. 
heat changes in (BAup), A., ii, 475. 
osmotic pressure of (STERN), A., ii, 
28. 
viscosity and conductivity of 
(TucKER), A., ii, 378. 
concentrated aqueous, electrieal con- 
ductivity of (SacHANov), A., ii, 
822. 
vapour pressure of (PERMAN and 
RICE), A., ii, 20. 
dilute aqueous, determination of 
densities of (LAMBand LEg), A., ii, | 
1026. | 
dispersoid. See Dispersoid. 
non-aqueous, electrical conductivity 
of (SHaw), A., ii, 283; (CApy and | 
LICHTENWALTER), A., ii, 916. 
saturated, vapour pressure of (SPER- | 
ANSKI; PAVLOvVITscH), A., ii, 923, 


| 
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Solutions, solid, theory of under-cooled 
(HANEMANN), A., ii, 412. 

Solvent, distribution of, between solutes 
(DoROSCHEVSKI and DvORSHANT- 
scnik), A., ii, 1014. 

influence of, on the rotation of optic- 
ally active compounds (PATTERSON 
and ForsytsH), T., 2263; P., 284. 

réle of the, in chemical kinetics (v. 
HALBAN), A., ii, 937. 

relation of diffusion to the viscosity of 
the (OHOLM), A., ii, 564. 

Solvents, dissociation of a solute in 
saturated solutions of different 
(WALDEN), A., ii, 566. 

fused salts as (SACKUR), A., ii, 567. 
distribution of a suspended powder or 
of a colloidally dissolved substance 
between two (REINDERS), A., ii, 
1032. 
lowering of the freezing point of salts 
acting as (HOENEN), A., ii, 669. 
apparatus for recovery of, in evapora- 
tion of solutions (FRIEsE), A., ii, 
498. 
d-Sorbitol, occurrence of (v. LIpPMANN), 
A., i, 150 
Soxhlet apparatus, new form of 
(GoLopETz), A., ii, 785. 
Sparteine and its iodobromide (CorRIEz), 
A., i, 512, 
chemical constitution of (MouREv and 
VALEUR), A., i, 89. 
salts of (CorRIEz), A., i, 89. 
perbromide and periodide, preparation 
of (CorrIEz), A., i, 90. 
a-Sparteine, salts of (CorRIEz), A., i, 
90. 
Specific gravity. See Density. 
Specific gravity bottle and dilatometer 
combined (Browng), A., ii, 832. 

Specific heat. See Heat. 

Spectra, relatiof between atomic weight 
and (Hicks), A., ii, 810. 

of nebule (MEUNIER), A., ii, 165. 
of low and high potential discharges 
from cathode rays (FULCHER), A., 
ii, 5. 
of coloured salt solutions, influence 
of concentration and of colourless 
metal ions on the (HANTzscH, GAR- 
RETT, and GAJEVSK]I), A., ii, 893. 
absorption, study of, by means of the 
radiomicrometer (Guy and JONES), 
A., ii, 998. 
and chemical reactivity (BALY and 
Rick), T., 91, 2085; P., 216. 
in relation to constitution (MEL- 
poLA and Hewitt), T., 876; P., 
160. 
in relation to polymorphism 
(ScHavm), A., ii, 541. 
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Spectra, absorption, photography of 
(Merton), T., 124. 
relation between the, of acids and of 
their sodium salts (WricH7), T., 
528 ; P., 63. 
of fatty acids and their isomeric 
esters (B1eLECKI and Henri), A., 
ii, 86. 
of unsaturated aldehydes and 
ketones (Purvis and McCLe- 
LAND), T., 483; P., 26. 
and constitution of alkaloids (Dos- 
BIE and Fox), T., 1193; P., 180. 
of derivatives of aniline, phenol, and 
benzaldehyde (Purvis), T., 1638 ; 
P., 253. 
of benzene derivatives (PURVIS and 
McCie.anp), T., 1088; P., 132. 
and constitution of benzene deriv- 
atives (VALIASCHKO), A., ii, 367. 
of thio-derivatives of benzene (Fox 
and Pops), T., 1263 ; P., 194. 
of chemical compounds containing 
labile hydrogen atoms (BRANNI- 
GAN, MacsBetH, and STeEwar7), 
Y. 406; P., 56: 
of colouring-matters (Masson and 
Faucon), A., ii, 542, 742, 816, 
820. 
of copper derivatives of primary 
aliphatic nitroamines (FRANCHI- 
MONT and BAcKER), A., i, 833. 
of gases (v. Baur), A., ii, 810; 
(BuRMEISTER), A., ii, 811. 
and fluorescence of imides (Ley and 
FiscHER), A., ii, 169. 
of ketones (G. G. and J. A. R. 
HENDERSON and HEILBRON), P., 
354; (GELBKE), A., ii, 87. 
of aliphatic ketones (Dawson), T., 
1308; P., 130. 
of manganese salts (JAESCHKE and 
Meyer), A., ii, 541. 
of metallic salts, dependence of, on 
the nature of the linking (Lry 
and FiscHER), A., ii, 894. 
of solutions, as affected by tempera- 
ture and dilution (JoNEs and 
Guy), A., ii, 86. 
band (BurGER and KoENIGSBER- 
GER), A., ii, 742. 
infra-red (PFUND), A., ii, 742. 
ultra-violet, acids of the ethylene 
series (BIELECKI and HeEnn1), 
A., ii, 815. 
of alcohols (MAssoLand Favucon), 
A., ii, 815. 
of hydrocarbons (StarK, STEUB- 
ING, ENKLAAR, and Lipp), A., 
ii, 363; (STaRK and Lipp), A., 
ii, 365; (Srark and Levy), 
A., ii, 366. 
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Spectra, arc, between carbons at low 
pressures (LA Rosa), A., ii, 361. 
in the extreme ultra-violet (WOLFF), 
A., ii, 996; (PAscHEN), A., ii, 
997. 
of metals (KONEMANN), A., ii, 539 ; 
(Hupprers), A., ii, 996. 
band (Stark), A., ii, 589. 
nature of the process giving rise to 
(BurGER and KOENIGSBERGER), 
A., ii, 85. 
canal ray (STARK), A., ii, 816. 
of elements (STARK ; WILSAR), A., 
ii, 172. 
flame, of halogen salts (ANDRADE), 
A., ii, 647. 
fundamental, the Goldstein method 
of producing (ScHARBACH), A., ii, 
538. 


spark, of non-metallic elements, influ- 
ence of self-induction on the (Mor- 
row), A., ii, 997. 
Spectral series (Hicks), A., ii, 810. 
Spectrochemical investigations (Vv. 
AuwERs), A., i, 1319. 
Spectrographic studies in the anthra- 
quinone group (MEYER and Fis- 
CHER), A., ii, 168. 
in the triphenylmethane group 
(MEYER and Fiscner), A., ii, 
167. 
Spectrophotometer, Hiifner(v. ZEYNEK), 
A., ii, 359 
Spectrophotometry, use of, in analysis 
(Féry and TassILty), A., ii, 332. 
Spectrum, ultra-violet spark, of metals 
(Ever), A., ii, 995. 
Spelter, analysis of (Ericson), A., ii, 
624. 


Spermatozoa, histochemistry of (Stxv- 
DEL), A., i, 216. 


Sphagnum papillisum, chemistry of 
(IBELE), A., i, 575. 
Sphingomyelin, constituents of (Lr- 


VENE), A., i, 917. 

Sphingosine, preparation and oxidation 
of (LAPworRTH), T., 1029; P., 154. 
Spirans (RADULEsCU), A., i, 37 ; (LEUCHS 
and WuTkKE), A., i, 972; (Leucns), 

A., i, 974. 

Spirits, rectification of (Masine), A.,, i, 
439. 

Spirochaete diseases, action of mercury 
preparations on (KoLLE, RoTHEN- 
MUND, and Prscuie; ABELIN), A., i, 
136. 

Spirocyclane, synthesis of (ZELINSK1), 
A., i, 254 

Spleen, functions of the, and effects of 

its extirpation (ASHER and SoLL- 
BERGER), A., i, 1269. 
work of the (VERZAR), A., i, 1018. 


SR) em, seni ear = 
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Sporogelite ees & .» li, 69; (Kré- 
PATIC), A., ii, 64. 
and bauxite ( DoELTER and Ditrer), | 
A., ii, 419. 

Stachyose, presence of, in the seeds of 
Leguminose (TAuURET), A., i, 235. 
Stannic and Stannous. See under Tin. 
Starch, chemistry of (PRINGSHEIM and 

EIssuEr), A., i, 1156. 
so-called —- of (MALFITANO and 
Moscukov), A., i, 598. 
pseudo-erystals of, compared with 


| Stearic acid, 


| 


erystals of dextrose (MALFITANO | 


and Moscukovy), A., i, 707. 
chemical hysteresis of (RAKovV SKI), A 
ii, 114. 
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equilibrium of, with 
palinitic acid and tripalmitin (Kre- 
MANN and Kern), A., ii, 922. 
solidifying » and melting points of 
mixtures of oleic acid and (MEL- 
pruM), A., i, 1301. 
glycerides of (BOmER), op we 441; 
(BomeER and Limpricn), A., i, 442. 
sodium salt, preparation of a hydro- 
carbon by electrolysis of (RuopEs), 
A., i, 1150. 
n-propyl ester (RYAN and DILLoy), 
A., i, 583. 
Stearic acid, dihydroxy-, and @y-fri- 
hydroxy~ (MtHLE), A., i, 823. 


| Stearin, fusibility of (LE CHATELIER and 


as protective colloid (GuTBIER and | 


EINGARTNER), A., ii, 1034. 

preparation of solutions of (SAMEC and 
v. Hoerrr), A., i, 1155. 

stability of solutions of (SAmMEc), A., 
i, 17. 

gelatinising temperature of (NYMAN), 
A., ii, 160. 

production of jellies by solutions of 
(MEYER), A., ii, 848. 

adsorption by (RAKOvsKI), A., ii, 302, 
303 


diastatic degradation of (Bii1z), A., i, 


hydrolysis of, by acids (DEFREN), A., 
i, 832. 

from rice, hydrolysis of (TANAKA), 
; me 446 

maltose in the ee of hydrolysis 
of (DEFREN), A., i, 832. 

isomaltose in the products of h — 
of (BRYANT and MrneEr), A., i, 832. 

saccharification of, by Koji “diastase 
(Anpo), A., i, 919. 

action of metallic salts on the sacchari- 
fication of (GERBER), A., i, 781. 

conversion of, into dextrose (Ost), A., 
i, 1148. 

action of amylase on (SHERMAN and 
ScHLESINGER), A., i, 1400. 

action of hydrogen peroxide and ferric 
chloride on (DuRIEUX), A., i, 445. 

action of maltase on (WiERCHOWSK!), 
A., i, 1255. 

estimation of, 
barley (ScHwakcz), 


polarimetrically in 
A., ii, 635. 


CAVAIGNAC), A., ii, 291. 

Stearolic acid, compounds of, with 
arsenic and phosphorus haloids, and 
their metallic derivatives (HEINE- 
MANN), A., i, 607. 

Steatorrhea, — family (GARRop 
and Hurt ey), A., i, 224. 

Steel. See under Iron and Manganese 
steel and Nickel steel. 

Stemona sessilifolia, constituents of the 
roots of (FuRuyYA), A., i, 1033. 

Steric hindrance with tertiary aromatic 
amines (Vv. BRAUN and KrvuBeEr), A., 
i, 1333. 

Sterigmatocystis nigra (Aspergillus 
niger), culture experiments on 
(Brerry and Courtn), A., i, 1028. 

substitution of other metals for zine 
in cultures of (JAVILLIER), A., i, 
235. 

See also Aspergillus niger. 

Stibinic acids, aromatic, preparation 
(CHEMISCHE FABRIK VON HEYDEN), 
A., i, 416. 

Stick-lac ee ar pe (DiMROTH 
and GoLpscHMID7), A., i, 981. 


_ Stilbene, phototropic phenomena of de- 


| Stilbenedisulphonic acid, 


estimation of, a erwe' 4 in | 


+» li, 635. 


potatoes (Hers), A , 
products 


estimation of, in sugar 
(AuGUET), A., ii, 448. 


rivatives of (SroBBE and MALLISON), 

A., ii, 429. 
Stilbene-a8-diol, 

(HELLER and Fritscn), 


4-nitro-4’-nitroso- 

A., i, 365. 

diamino-, 
benzoyl derivative, sodium salt of, 
preparation of deriv atives of (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 108. 

Still-head with dropping funnel (RAMM- 
STEDT), A., ii, 1067. 


| Stomach, absorption in (TscHEKUNQV), 


Starch paste, action of milk on, with | 


and without hydrogen 
(LaGANE), A., i, 934. 
Star-fish, eggs of. See Eggs. 
Stassfurt deposits, nature of the (Rozsa), 
A., ii, 231. 


peroxide | 


A., i, 1261. 

disappearance of fats from the (Vv. 
Frsér), A., i, 1015. 

formation of ar ae acid in the 
(Lopxz- SuAREz), A., i, 123. 

mucin from the (LopEz-SvAnez), A., 
i, 1267. 
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Streptococcus, proteolytic power of 
(FosrER), A., i, 941. 
Streptolysin, anemia i.e by (Mc- 
Leop and McNEB), A., i, 794. 
Strontium, spark spectram of (PIEN- 
kowsSkK]), A., ii, 814. 
Strontium carbide, action of nitrogen on 
(TuckER and Yang), A., ii, 776. 
potassium carbonate (DATTA and 
MUKHERJEA), P., 187. 
letramolybdate (WEMPE), A., ii, 59. 
and lead dithionates, formation of 
mixed crystals of (AMBRONN), A., 
ii, 321. 
Strontium, estimation of, in zinc blende 
(BEYNE), A., ii, 624. 
separation of, from barium and calcium 
(LEE and MIcKLE), A., ii, 726; 
(VAN DEN Bos), A., ii, 153, 879. 
separation of, from calcium (LLoRD 
y GamBoA), A,, ii, 153. 
Strophanthic acid and its salts (Sir- 
BURG), A., i, 640. 
Strophanthidin, physiological action of 
(GRrOBER), A., 1, 940. 
Strophanthigenin and its derivatives 
(Stesura), A., i, 640. 
Strophanthin, we action of 
(GrOBER), A., i, 940. 
effect of, on the frog’s heart (WEIz- 
SACKER), A., i, 795; (CLARK and 
Mines), A., i, 1419. 
Strophantin- 9 fixation of, in the organ- 
ism (LHOTAK VON Luora), A » i, 225, 
Strychnine, effect of, on frogs “without 
hearts (MELrzer), A.,i 320. 
acid glycerophosphate (RocrER and 
Fiore), A., i, 698. 


Strychnines, bromo-, pharmacological | 


action of (MARSHALL), A., i, 1024. 
Strychninesulphonic acid and its lhyd- 

rate (LEucHs and WuTKe), A., i, 196. 
Strychnos alkaloids (Lrucus and 

PEIRCE), 


WutTkB), A., i, 195. 


Strychnos nux vomica, imbibition of the | 


seed of (VERSCHAFFELT), A., i, 809. 
Styphnic acid (2:4:6-trinitroresorcinol), 


additive products of (AGOSTINELLI), | 


A., i, 459 
Styrene (cinnamene ; phenylethylene ; 

styrolene), action of sodium in liquid 
ammonia on (LEBEAU and Picon), 
A., i, 963. 

iodohydrins, action of dimethylamine 
on (TIFFENEAU and FovuRNEAU), 
A., i, 1337. 

Styrene, §-nitro-p-hydroxy-, and B- 
nitro-3:4-dihydroxy- (ROSENMUND), 
A., i, 464. 

Styrolene alcohol. 
glycol. : 

CIV. ll 


See Phenylethylene 


A., i, 194; (Levcns and | 
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Styryl aminomethyl ketone, salts of 
(FouLps and Roxprnson), T., 1768. 
Styryl benzoylaminomethyl ketone 
(FouLps and Roprnson), T., 1769; 

P., 261. 

Styry1-bis-2-methylindolylmethane 
(ScHoutz), A., 1, 895, 

Styrylcarbamic acid and 0-, m-, and p- 
nitro-, barium salts and methyl esters 
of (WEERMAN), A., i, 1195. 

Styrylearbamic acid, o-iode-, methyl 
ester (WEITZENBOCK), A., i, 260. 

Styryl methyl ketone (benzylideneacct- 
one), monoxime of, and its deriva- 
tives (DIELS and Snarkorr), A., i, 
875. 

Styryl methyl ketoxime (benzylidene- 
acctoneoxime), action of phosphoric 
oxide on (BurstIN), A., i, 1882. 

3-Styryl-5- methyliscoxazole (RYAN and 
DuNLEA), A,, i, 1068. 

3(or 5)-Styryl-5(or 3)-methyliscoxazole 


(LAMPE and MILOBENDZKI), A., i, 
876. 
8-Styrylisooxazole-5-carboxylic acid, 


methyl ester (RYAN and ALGAR), A., 

i, 1068. 

8-Styrylvinyl methyl diketone. See 
Cinnamylidenediacety]. 

Suberone (FARBENFABRIKEN VORM. F,. 
BAYER & Co.), A., i, 482. 

Suberone-2-oxalic acid. See 2-cyclo- 
Heptanonylglyoxylic acid. 

cycloSuberyldiaminotolan (Ru«Ge zi), A., 
i, 1106. 

Sublimates, method of 
(FLETCHER), A., ii, 521. 

Sublimation, temperature of, of various 
minerals (JOLY), A., ii, 556. 

Sub-soil, activity of (MuNoz pEL Cas- 
TILLO and BARRIO Y FERNANDEZ), A., 
ii, 660. 

Substance, CHO,N,ClHg, from potass- 
ium dinitromethane and mercuric 
chloride (PRAGER), A., i, 6. 

C,HO,N,Cl;, from trichloroethylene 
‘and nitric and sulphuric acids 
(BOESEKEN, KLAMER, and DE 
Vooer), A., i, 331. 

C,H,ON,Cl,, from hydrazine salts and 
chloral hydrate (KNOPFER), A., i, 
704. 

C,H,0,.N,Cl,Hg;, from nitroacetamide 
and mercuric chloride (PRAGER), A 
i, 6. 

C;H;0,N, from nitration of 2-methyl- 
tetronic acid or 2-nitroso-2-methyl- 
tetronic acid (WoLFF and HEro.p), 
A., i, 1085. 

C0, N,, from protocatechuic acid and 
nitric acid (v. HEMMELMAYR), A., 


i, 728. 
98 


obtaining 


i] 
} 
{ 
| 
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Substance, C,H,O,N, from nitration 
.of 2-nitroso-2-ethyltetronic acid 
(Wo FF and HEro.p), A., i, 1085. 

CyHypNe, from: diazomethane and 
magnesium benzyl chloride (ZzEr- 
NER), A., i, 1313. 

CgH,,0,, from oxidation of resin of 
the leaves of Kentucky tobacco 
(TrRAETTA-Mosca), A., i, 1432. 

C,H,,0,N,, from condensation of azo- 
dicarboxylethylamide with ether and 
dimethylamine (Dries and Paquin), 
A., i, 840. 

C,H,,0,N., and its salts from iso- 
hexan-8-ol-8-one, ethylenediamine 
hydrochloride, potassium cyanide 
and potassium ——— (KouN and 
OSTERSETZER), A., i, 712. 

C,H,ON.Cle, from substance 
C,H,ON,Cl, (KNGpFER), A., i, 704. 

C,H,ON,Cl;, from benzalazine and 
chloral hydrate (KNOprER), A., i, 
704. 

Ci9H 202, from propylene fate and 
benzaldehyde (GERHARDT), A., i, 
47. 

C19H,,.0, and its semicarbazone from 1- 
methyleyc/ohexan-3-one and acetone 
(WaLLAcH and v. RECHENBERG), 
A., i, 184. 

O,oH;.Brea, from  1:3-dimethyl-3- 
ethenyl-A®-cyclohexene and [et 


gen bromide (LEBEDEV), A., i, | 


1288. 
CyoH299,, from hydration of the di- 


oxide of 1:3-dimethy]-3- er | 


A®-cyclohexene (LEBEDEV), A., i, 
1288. 

CyoH—99,, from ascaridole, and its 
oxidation products (NE.son), A., 
i, 189. 

Cy9H,,0,Cl,, and its dibromides from 
aB-dichloroethyl ether and mag- 
nesium derivatives (LESPIEAU and 
Bresca), A., i, 333. 

C,,H,0,, from  acetonedicarboxylic 
acid and pyrogallol (Dry), P., 154. 

C,,H,.0;, from glycerol and piperonal 
(GERHARDT), A., i, 47. 

C,,H,,0,, from oo and anisalde- 
hyde (GERHARDT), A., i, 47. 

CrsH 00s, from the oil of — 
ndicus (Watson), T., 550: P., 
C,H 50,N;, from ethylene  iteonite 
and benzylamine (S1ipoREN«Ko), A., 

i 1298. 

O1;H10,N, from the seedlings and 
green _ of Vicia faba (Tor- 
quatTi), A., i, 1429. 

C,,H,,0,N( + 4H,0), from isonitroso- 
epicamphor and magnesium methy] 
iodide (ForsTER), T., 669. 


Substance, C,,.H,,0,, from p-cresol and 


acetonedicarboxylic acid (Dry), P., 
154. 

C,.H,.9;, from orcinol and acetone- 
dicarboxylic acid (Dry), P., 154. 
C,.H,.0, from distillation of cardol 
(SPIEGEL and CorE.1), A., i, 885. 
C,.H,,0., from picrotoxin (ANGELICO), 


05 & ©. 

C,.H,O,N,, from oxidation of 3:3’- 
dinitrobenzidine (GREEN and Rows), 
T., 2028; P., 276. 

Ci2H,9,N., from  ethylisoeugenol 
peroxide and potassium hydroxide 
(PuxEpvv), A., i, 460. 

C,;H,0;N,, from oximinobenzanilide 
and nitrous acid (SEMPER and 
LICHTENSTADT), A., i, 1244. 

Cys5HyoO2, from phenanthraquinone 
and diazomethane (ALESSANDRI), 
A., i, 739. 

Ci5H,,9,, from hydroxyperezone 
(ReEMFry), T., 1085. 

C,;H2,03, from oxidation of the tri- 
meride of as-dimethylallene (LEBE- 
DEV), A., i, 1290. 

C,gH,,02, from hydrolysis of aa- 
diphenyl-s- So are ON 
(RaMART-LucAs), A., i, 1327. 

C,gH,,O.N,, from 1:2-dimethylin- 
dole and p-nitrobenzenediazonium 
hydroxide (MEYER and LENHARDT), 
A., i, 724. 

C,g,H,;ON;, and its picrate, from 
heating a- and y-semicarbazones of 
phenyl styryl ketone (HEiLBron 
and Witson), T., 1511. 

C,,H,,0.N.,, from "ethylene nitrosite 
and dibenzylamine (S1pOKENKO), 
A., i, 1298, 

C,,H,,0,Br,, from homopterocarpin 
and bromine (RyAN and FItz- 
GERALD), A., i, 383. 

C,sHa2N3, from 4:4’- tetramethyldi- 
aminobenzophenone and —ee 
methyl iodide (Lemovutt), A., i, 
1386. 
©,,H,)0.Se,, from  glyoxal and 
Ey ye (LESSER 
and Weiss), A., i, 1186. 

O1,H,,0,N., from dehydration of 2- 
nitrohomoveratroyl- B- a ge 
amine (Kay and Picret), T., 957 ; 
P., 191. 

C.9H, 03, from anthranol, p-benzo- 
quinone and nitrobenzene (FARB- 
WERKE VORM. MEISTER, Lucius, 
& Brinine), A., i, 83. 

CooH,,N2, from the ‘phenylhydrazone 
of hy ae gg aE 
and sulphuric acid (ZERNER), A., 1, 
1313. 
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Substance, (..H..0, from oxidation of | 


a8 diphenyl-yy-dimethyl-A«-butene 
(RAMART-LUCAs), A., 1, 1827. 
Co9H,,03N, from amide ©,,H,;0,N, 
by oxidation with permanganate 
(BouGaULt), A., i; 366. 
C,,H,,0, from reduction of C,,H,,0, 
(HEIDUSCHKA and KuupaDAv), A., 
i, 1369. 
Cy, H,,0Se, 
hydroxyselenonaphthen 
and WEtss), A., i, 1187. 
C.,H,,ON from 1-methylisatin and 
magnesium phenyl bromide (KoHN 
and OsTERSETZER), A., i, 757. 
C.2H,.0,, from 2:7-dihydroxynaph- 
thylmethanesulphonic acid and zinc 


from fluorenone and 
(LESSER 


chloride (WICHELHAUsS), A., i, 262. | 


Cy2H20, from reduction of methyl- 
anhydroacetoneretenequinone 
(HEIDUSCHKA and KHUDADAD), 
A., i, 1369. 


C..H,,0, from reduction of methyl- | 


anhydroacetoneretenequinone 
(HEempuscHKA and KHvpDADAD), 
A., i, 1369. 

C2H 2,03, and its derivatives, from 
condensation of phenol and cam- 
phorquinone (SEN-Gupta and Dey), 


C22H,,03N2, from quinaldiny] chloride 
and ethyl cinchoninate (BESTHORN), 
A., i, 1237. 

Co2H2,0.N,, from w-chloro-2-hydroxy- 
5-acetylaminoacetophenone and 
phenylhydrazine (KUNCKELL), A., 
i, 1359. 

Cz2H260,,Ne, and its silver salt, from 
the action of nitric acid on aconitine 
(Brapy), T., 1825. 

C,3H,,0,Se, from -anthraquinone- 
aldehyde and hydroxyselenonaph- 
then (LEssER and Wess), A., i, 
1187. 

C,,H,,03, from oxidation of the an- 
hydride of 8-1:1-dihydroxydinaph- 
thylpropane (Sen-Gupra), P., 382. 

C.,H,,0,, and its derivatives, from 
oxidation of the anhydride of B-1:1- 
dihydroxydinaphthylpropane (SEN- 
Gupta), P., 382. 

C.,H,,0,Se,, from terephthalaldehyde 
and hydroxyselenonaphthen (LEssER 
and WrEIss), A., i, 1186. 

C,,H,,ON,, from the action of sodium 
ethoxide on p-nitroazobenzene (AN- 
GELI), A., i, 658. 


C,,H,,0,N, from oxidation of aconi- | 


tine (Brapy), T., 1824. 

C,,H..0, from methyl propyl ketone 
or diethyl ketone and a-naphthol 
(Sen-Gupta), P., 30. 
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Substance, C,;H,,ON2, from 4-phenyl- 


quinaldinyl chloride and quinoline 
(BEsTHORN), A., i, 1237. 

C,;H,,ON., from quinaldinyl chloride 
and 4-phenylquinoline (BESTHORN), 
A., i, 1237. 

C.,H,,0,, from retenequinone and 
methyl hexenyl ketone (HEIDUSCH- 
KA and KuupapDaAD), A., i, 1369. 

CsgHg90., from retenequinone and 
methyl hexyl ketone (HEIDUSCHKA 
and KuupADAD), A., i, 1369. 

C,,H,,0, from benzophenone and 
a-naphthol (SEN-Gupra), P., 30. 

C.,H.,0.4, from retenequinone and 
ethyl acetonedicarboxylate (HEIp- 
USCHKA and KuupapDAp), A., i, 
1370. 

C,,H3,0,, from hydroxyquinol tri- 
methyl ether, cinnamyl chloride, 
and aluminium chloride (BARGEL- 
LINI and FINKELSTEIN), A., i, 60. 

C.,H,,0.See, from 2-hydroxynaphthal- 
dehyde and hydroxyselenonaphthen 
(Lxesser and Wetss), A., i, 1186. 

C.,H.2.ON, and its derivatives, trom 
diazodeoxybenzoin and magnesium 
phenyl bromide (ForsTER and 
CARDWELL), T., 868; P., 150. 

C.gH,,0;, from Huphorbia pilulifera 
(Power and Brownine), A., i, 
574. 

C.,H,,.0, from acetophenone and a- 
naphthol (Sen-Gurta), P., 30. 

C.,H_,02, from anhydroacetoneretene- 
quinone and benzaldehyde (HEIpv- 
SCHKA and KuupapApD), A., i, 1869. 

C.,H3.0,, from condensation of ww’- 
dibromo-2:2’-ditolyl and tetraethyl 


ethanetetracarboxylate (KENNER), 
T., 626. 
CagHooO.No, from _ benzoylation 


of 1-pheny]-2-methylbenziminazole 
(WoLtFF, GrUn, and Ko.asrvs), 
A., i, 1102. 

C.,H 4204, two, and their acetyl de- 
rivatives from oxidation of oleanone 
with chromic acid (Turin and 
NavuntTon), T., 2058 ; P., 301. 

C33H5¢04, from Luphorbia pilulifera 
(PowrR and Browning), A., i, 
574. 

C,,H3.02, from retenequinone and 
benzyl methyl ketone (HEIDUSCHKA 
and KHupADAD), A., i, 1369. 

CygHy,0,N,, from 5-acetylamino-1- 
phenyl-3-methylpyrazole and ben- 
zenediazonium chloride (MICHAELIS 
and ScHAFER), A., i, 525. 

CyH 3.0.4, from retenequinone and 
ethyl benzoylacetate (HEIDUSCHKA 
and Knupapap), A., i, 1370. 
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Substance, C,;H,,.0., from retenequinone 
and benzyl methyl ketone (Hxrpu- 
SCHKA and KuvupapAD), A., i, 1369. 

CsoH,,0, and its acetyl derivatives 
from the action of hot dilute acetic 
acid on oleanone (TUTIN and NauN- 
TON), T., 2056 ; P., 301. 

CggH3929,, from heating diacetyl- 
oleanol (TuTin and Naunroy), T., 
2054. 

Cy,H,¢Br., from 2:2’-dibromodipheny| 
and sodium (Dosprr, Fox, and 
GauceE), T., 38. 

Succinic acid (ethanedicarboxylic acid) 
in meat and its extracts (EINBECK), 
A., i, 1132. 

optical rotatory power of derivatives 
of (CLoucH), P., 352. 

fate of, in the diabetic organism 
(RINGER, FRANKEL, and JONAs), 
A., i, 987. 

Succinic acid, salts of, with o-, m-, and 
p-toluidines and with m-4-xylidine 
(GRUNWALD), A., i, 967. 

uranium salt (MAzzuUccHELLI and 
Greco D’AtcEo), A., i, 161. 

Succinic acid, estimation of, in wines 

(Dutorr and Dusovx), A., ii, 888. 

Succinic acid, bromo-, action of alkalis 


in methyl-alcoholic solution on (MaAb- | 


SEN), T., 965; P., 129. 

Succinic acids, halogen-substituted, 
stereochemistry of (HOLMBERG), A.., i, 
824, 

Succinic acids, dichloro-, optically active 
(HotMBERG), A., i, 7. 

Succinic semialdehyde. See #-Alide- 
hydopropionic acid. 

Succinimide, magnesium salt (Ley and 
FIscHER), A., ii, 169. 

Succinylglycine (ScHEIBER and REcK- 
LEBEN), A., i, 968 

Succinylglycylacetic acid, cyano-, ethyl] 
ester (SCHEIBER and RECKLEBEN), A., 
i, 969. 

Succinylglycylacetoacetic acid, ethyl 
ester (SCHEIBER and RECKLEBEN), A., 
i, 968. 

Succinylglycylacetylacetone (Scurein- 
ER and RECKLEBEN), A., i, 968. 

Succinylglycyl anilide and chloride 
(SCHEIBER and RECKLEBEN), A., i, 
968. 

Succinylglycylmalonic acid, ethyl ester 
(ScHEIBER and RECKLEBEN), A., i, 
968. 

Succinylglycylphenylhydrazide 
(ScHEIBER and RECKLEBEN), A., i, 
968. 

Succinyliminoacetophenone and _ its 
phenylhydrazone (ScHEIBER and 
RECKLEBEN), A., i, 968. 
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Sucrose (saccharose ; cane-sugar), action 
of a variable magnetic field on (CE- 
GIELSKIJ and LEDERER), A., ii, 752 ; 
(Hetmrop), A., ii, 1019. 

photolysis of (BERTHELOT and GAUDE- 
CHON), A., i, 16. 

action of ultra-violet light on (Dat- 
sTROM), A., i, 592. 

action of the penetrating rays of 
radiam on solutions of (KAILAN), 
A., ii, 270. 

influence of acids on the rotation of 
(WoRLEY), A., ii, 652. 

solubility of, in water (OrTH), A., i, 
1305. 

hydrolysis of, by acids (WorLEy), A., 
ii, 117. 

velocity of hydrolysis of (RosANOFF 
and Potrer), A., ii, 311. 

compressibility and velocity of 
hydrolysis of solutions of (CoHEN 
and DE Boer), A., ii, 687. 

influence of carbamide and betaine on 
the velocity of hydrolysis of (Cross 
and Taccart), A., ii, 735. 

inversion of solutions of (STROHMER 
and FALLADA), A., ii, 448. 

inversion of, by ultra-violet light 
(Brerry, Henri, and Ranc), A.,, ii, 
4; (BERTHELOT and GAUDECHON), 
A., ii, 267. 

solubility of calcium hydroxide in 
solutions of (VAN GINNEKEN), A., i, 


16. 
action of, on digestion (THOMSEN), 
A., i, 669. 


biochemical detection of, in Ericacese 
(BourQqUELOT and FICHTENHOLZ), 
A., i, 1141. 

estimation of, in honey, polarimetri- 
cally (Sartn), A., ii, 635 

estimation of, in molasses (FRIBOURG), 
A., ii, 159. 

estimation of, in the sugar-beet (PrL- 
Let), A., i, 151. 

Sugar, extraction of, from maize (DE 
VILMORIN and Lrvauots), A., i, 
old. 

composition of press cakes from the 
refining of (LINDET and CHARPEN- 
TIER), A., i, 17. 

absorption of (v. KUrisy), A., i, 1128. 

alcoholic fermentation of (BUCHNER 
and LANGHELD; KostyTscHEv and 
ScHELoUMoOY), A., i, 944. 

content of, in red blood-corpuseles 
(Logs), A., i, 543. 

formation of, in the liver (EMBDEN, 
Scumitz, and WITTENBERG), A., i, 
1411. 

formation of, in the frog’s liver 
(Bane), A., i, 552, 553, 1267. 
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Sugar, utilisation of, by the heart 
(MACLEAN and SMEDLEY), A., i, 
313. 


combustion of, in pancreatic diahetes | 


(VERzAR and Vv. Frskr), A., i, 1022. 


consumption of, in normal and de- | 
(MacLEop and | 


pancreated dogs 
Pearce), A., i, 937. 

effect of infusion of adrenaline on the, 
of blood and urine (GRAMENITZKI), 
A., i, 187. 

in blood (LEPINE and Boutup), A., i, 
307. 

in blood, in normal and pathological 
cases (ROLLY and OprERMANN), A., 
i, 307. 

in blood in diabetes (ROLLY and Or- 
PERMANN), A., i, 559 

of blood, behaviour of, in disease 
(RoLLy and OprpERMANN), A., i,425. 


in the blood of dogs and rabbits | 


(Lo—Ewy and RosEnBERG), A., i, 
1258. 

estimation of (BANG), A., ii, 445. 

estimation of, by Bang’s method 
(Hatta), A., ii, 735. 

estimation of, by Bertrand’s method 
(SonnTaAc), A., ii, 800. 

estimation of, in ‘‘ bagasse” (PELLET), 
A, ii, 159. 

estimation of, polarimetrically, in 
beetroots (PELLET), A., ii, 160. 

estimation of, in blood (Rotiy and 
OprERMANN), A., ii, 159; (BANG). 
A., ii, 989; (GriEsBAcCH and 
STRASSNER), A., fi, 1082. 

estimation of, in blood of cold-blooded 
animals (LESSER), A., ii, 887. 

Sugar-beet, relationship between the 

weight of, and the composition of its 

juice (HARRIS and GorTNER), A., i, 

1431. 

Sugar, invert-. See Invert-sugar. 

Sugar products, estimation of iron in 
(Eastick, OGILVIE, and LINDFIELD), 
A., ii, 156. 

estimation of starch and dextrin in 
(AUGUET), A., ii, 448. 

estimation of sulphurous acid in 
(PELLET), A., ii, 149. 

Sugar solutions, action of, on glass 

(Larrp), A., ii, 886. 
action of yeast on the acidity of, 
during fermentation (VENTRE), A., 
i, 1025. 
Sugar-syrup, ignition of (WAGENAAR), 
A., ii, 1081. 

Sugars, synthesis of, by means of radium 
emanation (STOKLASA, SEBoR, and 
ZDOBNICKY), A., i, 342. 

and ‘their derivatives, nomenclature of 
(Irvine), P., 69. 
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| Sugars, photolysis of (BERTHELOT and 


GAUDECHON), A., ii, 90. 

decomposition of, by ultra-violet light 
(BERTHELOT and GAUDECHON), A., 
ii, 4. 

viscosity of solutions of (PowELL), P., 
264. 

action of, on amino-acids (MAILLARD), 
A., i, 165. 

reactions of, with diphenylamine 
and hydrochloric acid (Rasmus- 
SEN), A., ii, 735. 

action of polypeptides on (MAILLARD), 
A., i, 595. 

production of lactic acid by fermenta- 
tion of (CLAFLIN), A., i, 1024. 

chemical study of, from urine in dia- 
betes (LANDOLPH), A., i, 680. 

use of, in rectal feeding (BYWATERS 
and SHort), A., i, 546. 

permeability of the kidneys to, after 
injection of adrenaline (v. Kons- 
CHEGG), A., i, 181. 

preparation of acetyl-halogen deriva- 

"tives of (MiLLs), A., i, 707. 

estimation of (BEYERSDORFER), A.,, ii, 
447, 

estimation of, in foods (MUTTELET), 
A., ii, 447. 

Sugars, reducing, action of ammonia 
and alkylamines on (IRVINE, THOM- 
SON, and GARRETT), T., 238; P., 7. 

estimation of (GRIMBERT), A., ii, 254. 

4-Sulphamo-1-phenyl-2:3-dimethyl-5- 
pyrazolone, mercury derivative of 
(GIVAUDAN and ScHEITLIN), A., i, 
1239. 


Sulphanilic acid. See Aniline-p-sul- 
phonic acid. 
Sulphides. See under Sulphur. 


alkali. See Alkali sulphides. 
organic, platinum compounds* with 
(TscHUGAEV and BENEVOLENSK]), 
A., i, 1149. 
Sulphidomercuriformic 
ester (SCHOELLER, 
EssErs), A., i, 1163. 
y-Sulphoadipic acid, a-hydroxy-, sodium 
ethyl and potassium and sodium 
hydrogen salts, lactones of (BEHREND 
and KootMAN), A., i, 8. 
3’-Sulpho-4’-amino-6- and -7-diphenyl- 
amino-l-naphthol-3-sulphonic acids 
(FARBENFABRIKEN VORM. F. BAYER 
& Co), A., i, 398. 
Sulphoanthraquinone-2-carboxylic acid, 
1:4-diamino-, sulphate of (AKTIEN- 
GESELLSCHAFT FUR ANILIN-FABRIKA- 
TION), A., i, 1197. “ 
o-Sulphobenzeneazotolylene-2:5-di- 
amine-4-sulphonic acid, 3-p-nitro- 
(HEINEMANN), A., i, 1244. 


acid, methyl 
ScHRAUTH, and 


ina 
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2-Sulphobenzoic acid, 5-nitro-, and its 
derivatives (StuBBs), A., i, 1338. 
Sulphoisobutyrodiamide, preparation 
and properties of (MoLL vAN CHAR- 
ANTE), A., i, 344. 
Sulphocinnamic acid, salts of (Las- 
AUSSE), A., i, 265. 
Sulphonamides, aryl substituted, pre- 
paration of (WiTr and UrmEny}), A., 
i, 360. 
Sulphonediacetanilide 
ScHOMER), A., i, 1058. 
Sulphonic acids, crystallography and 
molecular structure of salts of 
(Ropp), A., i, 1167. 


SUBJECTS. 


| Sulphur, influence of, on the growth of 


(Fromm = and | 


aromatic, anhydrides of (MEYER and | 


ScHLEGL), A., i, 608. 
of the benzene and naphthalene series, 
preparation of (FARBENFABRIKEN 
vorM. F. BAYER & Co.), A., i, 
455. 
cis-Sulphonyldiacetatodiethylenedi- 
aminecobaltic hydrogen  sulphony)- 
diacetate (Prick and Brazigr), P., 
272. 
Sulphoxides, _ basic 
(From), A., i, 357. 
Sulphur, native, origin of (KRUEMMER 
and Ewa tp), A., ii, 63. 
fluorescent spectrum of (SrrUBING), 
A., ii, 816; (DIEsTELMEIER), A., ii, 
1000. 
phosphorescent glow of (Watson), A., 
ii, 946. 


allotropy of (ATEN), A., ii, 40, 580; l 


(pE LEEUW), A., ii, 40; (Kruyt), 
A., ii, 132, 580, 935. 


properties of | 


Aspergillus nigcr (WATERMAN), A., 
i, 1027. 
amount of, in the rice plant (THomp- 
son), A., i, 1430. 
effect of flowers of, on the growth of 
sugar-beet (URBAN), A., i, 810. 
Sulphur monochloride, action of, on 
minerals (LUKENS), A., ii, 955. 
chloride, action of, on metallic salts 
of organic acids (DENHAM and 
WoopHouss), T., 1861; P., 261. 
and phosphorus trichloride, cata- 
lytic influence of iodine on the 
reaction between (KoHN and 
OSTERSETZER), A., ii, 698. 
Thionyl] chloride, action of, on lactones 
and lactonic acids (BARBIER 
and Locaquin), A., i, 336, 337. 
action of, on metallic salts of 
organic acids (DENHAM and 
Woopuouse), T., 1861; P., 
261. 
action of, on oxides of metals and 
metalloids and on _ peroxides 
(NortH and HAGEMAN), A., 
ii, 499, 500. 
Sulphides, action of carbon dioxide on 
(CosTEANU), A., ii, 694. 


| Sulphur dioxide (sul/phurous anhydride), 


equilibrium in the system (SMIrs), | 
A., ii, 499; (Nernst), A., ii, 668 ; | 


(BECKMANN), A., ii, 858. 
colloidal (OpEN), A., ii, 485. 
preparation of (MryeEr), A., ii, 
1048. 
action of, on autolysis (FAGIUVOLI), 
A., i, 1416. 
constant boiling point of (MEISSNER), 
A., ii, 185. 
behaviour of, at very high tempera- 
tures (BJERRUM), A., ii, 21. 
valency of (MATHEWS), A., ii, 495. 


behaviour of, with iodine (BECKMANN | 


and HANsLIAN), A., ii, 402. 
reaction between potassium hydroxide 

and (TARTAR), A., ii, 1054. 
metabolism of. See Metabolism. 


oxidation of, in soils (Brrioux and 
GueErseEt), A., i, 811. 

fertilising action of (DEMOLON), A., i, 
579. 

effect of compounds of, in soils on the 
growth of plants (THALAU), A., i, 
1029. 


critical constants of (CARDOSO 
and BE tt), A., ii, 110. 

viscosity of (FITZGERALD), A., ii, 
12. 

effect of heat on aqueous solutions 
of (JUNGFLEISCH and BRUNEL), 
A., li, 581. 

solubility of, in molten copper 
alloys (SIEVERTS and BERGNER), 
A., ii, 321. 

action of, on copper at high tempera- 
tures (Srupss), T., 1445; P., 
225. 

equilibrium of, with halogens 
(POLAK-VAN DER GoorT), A., ili, 


946. 

reaction of, with water (JUNG- 
FLEISCH and BruNEL), A., ii, 
857. 


liquid, photo-electric phenomena of 
(CARVALLO), A., li, 667. 
electrolysis in (BAGSTER and 
STEELE), A., ii, 15. 
estimation of, in the air (KULL- 
GREN), A., ii, 525. 
trioxide (sulphuric anhydride), mole- 
cular weight of (GirAN), A., ii, 
859. 
action of, on salts (TRAUBE), A., ii, 
947. 
action of, with silicon tetrachloride 
(SANGER and RiEGEL), A., li, 405. 
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Sulphur ¢rioxide (sulphuric anhydride), 
estimation of, in fuming sulphuric 
acid (GAVELLE), A., ii, 978. 

Sulphur acids :— 

Sulphurous acid, constitution 
(SvRECKER), A., i, 440. 

absorption spectra of, and of its 
salts (WricHT), P., 375. 

kinetics of the reaction of iodic 
acid with (THIEL), A., ii, 395. 

estimation of, volumetrically, in 
presence of thiosulphurie acid 
(BossHARD and Gros), A., ii, 525. 

estimation of, in sugar products 
(PEwuET), A., ii, 149. 

Sulphuric acid, formation of, in the 
lead chamber process (BRINER 
and Kunnpr), A., ii, 859. 

“— its anhydride (GiRAN), A., ii, 
73. 

ionisation of (MULLER), A., ii, 115. 

variation of the vapour pressure of, 
with temperature (HACKER), A., 
ii, 186. 

volatility of, in desiccators (GoRE), 
A.,, ii, 859. 

neutralisation and dissociation of 
(ENKLAAR), A,, ii, 29. 

action of, on copper (CUNDALL), 


of 


P., 344 
velocity of the reaction between 
acetone and (KREMANN and 


HOnEL), A., ii, 1040. 

efficiency of the reaction between 
ethyl alcohol and (Evans and 
Sutron), A., i, 698. 


crystallised (DoNK: JORISSEN), A., | 


ii, 1048. 
Sulphates, anhydrous (CALCAGNI and 
Marotta), A., ii, 1060. 
solubility in the solid state between, 
nitrates, carbonates, and (AMA- 
pori), A., ii, 1030. 
reduction of, by bacteria (SALKOW- 
SkI), A., i, 322. 
estimation of (McBrIDE and WEAvV- 
ER), A., ii, 617. 
estimation of water of crystallisation 
in (Kuzrrtan), A., ii, 974. 
Sulphuric acid, detection, estimation, 
and separation of :— 


estimation of, in waste acids (F1NcH), | 


A., ii, 429 


. . . . | 
estimation of, in wines (V. DER | 


HEIDE), A., ii, 722. 

free, estimation*® of, in solutions of 
copper sulphate by means of 
— orange (WoGRINz), A., ii, 

88. 

fuming, analysis and preparation of, 
of given strength (PRATs AYMER- 
1cH), A., ii, 402. 
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Sulphur acids :— 
Sulphuric acid, detection, estimation, 
and separation of :— 
fuming, estimation of sulphur tri- 
oxide in (GAVELLE), A., ii, 978. 
Hyposulphites, use of, in volumetric 
analysis (SIEGMUND), A., ii, 82. 
analysis of (BossHARD and Gros), 
A., ii, 428. 

Persulphuric acid, estimation of, iodo- 
metrically (MULLER and v. FERRER), 
A.,, ii, 334; (MiLuErR), A., ii, 526. 

Persulphates, action of, on iodates 
(M@.Luer and Jacos), A., ii, 974, 

Pyrosulphuric acid, chloride of, sodium 
and ammonium salts (TRAUBE), A., 
ii, 947. 

Perpyrosulphates (TRAUBE), A., ii, 
947. 


Thiosulphates, reaction between ferric 
salts and (HEwiTr and Mann), 
T., 324; P., 30. 
oxidation of, in bacterial fitters 
(LockEtTT), A., i, 798. 
detection of, colorimetrically (Pozzt- 
Escort), A., ii, 526. 
estimation of, in presence of sulph- 
ites (BEsson), A., ii, 874. 
Polythionates, estimation of, in 
presence of thiosulphate and sulphur 
dioxide (Fxtp), A., ii, 617. 
Sulphur detection, estimation, 
separation :— 
estimation of, in antimonium sulphur- 
ation (Atcock), A., ii, 873. 
estimation of, in caoutchouc (DEvs- 
SEN), A., ii, 977. 
estimation of, in vulcanised caoutchouc 
(SPENCE and Youne), A., ii, 149. 
estimation of, in illuminating gas 
(McBripE and WEAVER), A., ii, 
616, 617. 
estimation of, in iron and steel (FiscH- 
ER; FRANKLIN), A,, ii, 976. 
apparatus for estimation of, in iron 
and steel (PrEuss), A., ii, 240. 
estimation of, in ores (CONNER), A., 
ii, 617. 
estimation of, 
(ApiTzscH), A. ii, 977. 
estimation of, in pyrites (ALLEN and 
Bisuop), A., ii, 722; (Ditrricn), 
A., ii, 976 ; (SzNAJDER), A., ii, 977. 
estimation of, in sewage (CAVEL), A., 
li, 428. 
Sulphuric acid and Sulphurous acid. 
See under Sulphur. 
Sunlight, chemical reactions induced by 
(GANASSINI), A., i, 449. 
influence of, on chemical and physio- 
logical processes (FREER and GIBBS), 
A., ii, 88 


and 


in organic compounds 
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Suprarenals (suprarenal bodies ; supra- 
renal capsules ; suprarenal glands ; 
adrenal bodies), influence of, in 
vascular reactions (v. ANREP), A., 
i, 121. 

creatine-splitting euzyme in the 
(Rowe), A., i, 132 

extraction of adrenaline from (WerID- 
LEIN), A. i, 502. 

estimation of adrenaline, colori- 
metrically, in the (SEIDELL), A., ii, 
892. 

Surface energy of liquids (BENNETT and 
MITCHELL), A., ii, 927. 

of solids (JonEs), A., ii, 300. 
Surface tension and density (WALDEN 
and SwINNg), A., ii, 299. 
interfacial, influence of chemical con- 
stitution on (Harpy), A., ii, 480. 
influence of light on (MARENINE ; 
HEsEnvs), A., ii, 390. 
of liquids (KLREMAN), A., ii, 26, 301 ; 
(Harpy), A., ii, 480. 
determination of (ExnMANN), A., ii, 
390. 
of mixtures (WoRLEY), P., 359, 360. 
Swallows, Indian, constituents of the 
edible nests of (ZELLER), A., i, 1021. 
Swertia perennis, gentiopicrin in 
(BriDEL), A., i, 150. 
Sylvestrene (d-carvestrene), constitution 
and derivatives of (HAworTH, PER- 
KIN, and WaLLAcH), T., 1228; P., 


223. 

d- and 1-8ylvestrene, synthesis of, and 
their hydrochlorides (HAwoRTH and ! 
PERKIN), T., 2225; P., 356. 

Symbols, centennial of the Berzelian | 
system of (LEFFMANN), A., ii, 1045. 

Symphocarpus racemosus (‘‘ snowberry’’), | 
constituents of fruit of (Smirn), A., i, 
808. 

Syringaldehyde, synthesis of, and its 
derivatives (MAUTHNER), A., i, 277. 


Syringoylearboxylic acid. See 3:5- 
Dimethoxyphenylglyoxylic acid, 4- 
hydroxy-. 


Systems, disperse, formation of tur- 
bidity in (OsrwaLp), A., ii, 846. 
and divided, equilibria in (Totman), 
A., ii, 488. 
solid, breaking-strain of (HAUsER), 
A., ii, 846. 
stratified (LIEsEGANG), A., ii, 304, 
573. 
univariant, vapour pressures of (GER- 
ASIMOV), A., ii, 1024. 


z. 
Tailameter, the (CHATTOPADHYAY), A., | 
ii, 1080 
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Tale of ‘‘Grangie Subiaschi” in Val 

Pellici (RoccaT!), A., ii, 614. 
from Hungary (MicHEt), A., ii, 716. 

Tannase (KNuDsON), A., i, 687. 

Tannic acid, equilibrium in the system : 
acetic acid, water, and (PATERNO 
and SALIME!), A., ii, 849. 

fermentation of (KNubson), A., i, 687. 
colour reactions of, with salts of the 
alkaline earth metals (SCHEWKET), 
A., ii, 879. 
detection of, colorimetrically (ScHEW- 
KET), A., ii, 737. 
detection of, in presence of gallic acid 
(ScHEWKET), A., ii, 890. 
Tannin (FrIsT), A., i, 70. 
and similar compounds (FiscHEer and 
FREUDENBERG), A., i, 479. 
rotatory power of solutions of (NAvAs- 
SART), A., i, 383. 
action of nitric acid and silver nitrate 
on (Dourts and Wirth), A., i, 70. 
estimation of, with ‘‘ activated ” alum- 
inium (KouN-AprEst), A., ii, 890. 
estimation of, in tea (SMITH), A., ii, 
739. 
Tannin, iodo-, estimation of iodine in 
syrup of (Pozzi-Escor), A., ii, 524. 
Tannins (FIscHER), A., i, 1352. 
estimation of, and of their acidity 
(VANICER), A., ii, 258. 

Tantalic acid. See under Tantalum. 

Tantalum, electrochemistry of (v. Huv- 
ESsy and SLADE), A., ii, 13. 

use of, asa cathode (OSTERHELD), A., 
ii, 823. 

Tantalic acid, estimation of, in min- 
erals (MEIMBERG), A., ii, 251. 


| Tantalum, separation of columbium and 


(MEIMBERG and WInzer), A., ii, 348. 


| Tar oils, estimation of phenol in (WEIss), 


A., ii, 442. 
Tariric acid, diiodo- (HOFFMANN, LA 
RocueE & Co.), A., i, 1153. 
Tartaric acid, rotation of, and of its 
derivatives (CLoven), P., 352. 
decomposition of, in ultra-violet light 
(v. Euter and Ryp), A., ii, 544. 
action of, on tin, in presence of oxy- 
gen (CHAPMAN), T., 775; P., 122. 
Tartaric acid, aluminium sodium salts 
(VEREINIGTE FABRIKEN FUR La- 
BORATORIUMSBEDARF), A., i, 1052. 
ammonium salt (McMAsTER), A., i, 
444, 
ferric salt (PICKERING), T., 1862 ; P., 
191. 
sodium potassium salt, use of, in es- 
timation of oxygen in water (VAN 
Eck), A., ii, 616. 
m-4-xylidine salt (GrUNWALD), A., i, 
967, 
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Tartaric acid, ethyl esters, dispersion 
coefficients of derivatives of (‘Tscnu- 
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and P. V. Durrs&), A., ii, 673. 
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Terephthalyl chloride and acid —— 
(LIEBERMANN and KaAkrpos), A., i, 
277. 
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4:4’-Tetramethyld‘amino-2:2’-dichloro- 
benzhydrol (v. BRAUN and KrvBeEr), 
A., i, 1331. 
4:4’.Tetramethyldiaminodi-o-chlorodi- 
phenylmethane an its picrate and 
platinichloride (v. BRAUN and Kruv- 
BER), A., i, 1331. 
Tetramethyldiamino-9-cyanoxanthen 
(EnRuICcH and BEenDaA), A., i, 904. 
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chloride with alkali chlorides (San- 
DONNINI and Scarpa), A., ii, 965. 

of binary mixtures of alkali nitrites 
with other salts of the same metals 
(MENEGHINI), A., ii, 49. 

Thermal conductivity of gases (EUCKEN), 
A., ii, 474. 

Thermo-element, Skinner-Case, measure- 
ment of the electromotive force of the 
(KREMANN and Noss), A., ii, 180. 

Thermometer, gas, for use at high 
temperatures (HENNING), A., ii, 
289. 

mercury, error affecting the (CosTr), 
A., ii, 474. 

Thermometry (Burerss), A., ii, 825. 

at low temperatures (v. SIEMENS), A., 
ii, 1023. 

| fixed points in, between 100° and 400° 

| (CrAFTs), A., ii, 829. 

| Thermo-regulator with instantaneous 

' adjustment (FANDER), A., ii, 100. 

Thermo-regulators, gas, improved 
(WHITAKER), A., ii, 554. 

Thermostat, regulation of the flow of 

water in a (BAHR), A., ii, 290. 
safe, for use with coal-gas (JoRISSEN), 
A., ii, 673. 

Thermostats, electrolytic heating and 
regulation of (DERBY and MARDEN) 
A., ii, 1019. 

Thiazoles (v. 
A., i, 198. 

Thienyldiphenylearbinyl chloride (Gom- 
BERG and JICKLING), A., i, 641. 

a-Thienyl a-naphthyl ketone (ScHoLr, 
SEER, and v. SryBeEt), A., i, 59. 

Thioamides, esterification of (REID), A., 
i, 975. 

Thioanilides, tautomerism of (May), T., 
2272; P., 860. 

Thiocarbamide, equilibrium of am- 
monium thiocyanate, water, and 
(Smits and Kettner), A., i, 167. 

action of, with iodine (MARSHALL), 
Pug 

action of nitrous acid with (CoADE 
and WERNER), T., 1221; P., 188. 


WALTHER and Rocr), 
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Thiocarbamides, velocity of addition of 


alkyl haloids to (GoLDscuMipT and 
Grint), A., ii, 284. 
preparation of nitriles from (FARBEN- 


FABRIKEN VORM. F. BAYER & Co.), 


A., i, 725. 
aromatic, metallic derivatives of 
(Krvuta), A., i, 1174. 
Thiocarbanilides, preparation of (Fry), 
A., i, 1174. 

Thiocarbimides (iso/hiocyanates), prepara- 
tion of nitriles from (FARBEN- 
FABRIKEN VORM. F.. BAYER & Co.), 
A., i, 725. 

action of azoimide on (OLIVERI-MAN- 
DALA and Noto), A., i, 774. 
Thiocyanate ion, properties of (FrEUND- 
LICH and SEAL), A., ii, 114. 

Thiocyanates, action of, on a-amino- 

acids (JOHNsoN), A., i, 203. 

excretion of, in carcinoma (SAXL), A., 
i, 1273. 

the reaction between ferric salts and 
(PHitie and Bramuzy), T., 795; 
P., 298. 

estimation of, in saliva (AUTENRIETH 
and Funk), A., ii, 451. 

Thiocyanic acid, ammonium salt, equili- 
brium of thiocarbamide with 
water and (Smits and Kerrner), 
A., i, 167. 

formation of the guanidine salt 
from (KRALL), T., 1378; P., 189. 
methyl ester, conversion of, into 
methyl thiocarbimide (Smits and 
VixsEsoxsk), A., ii, 853. 
Thiodiacetic acid, nitrile and sulphon- 
amide of (ZWEIGBERGK), A., i, 24. 

Thioflavones. See 2-Phenyl-1:4-benzo- 

thiopyrones. 

“ Thioindigo.” See Bisoxythionaphthen. 

Thionaphthen, hydroxy-, and its carb- 

oxylic acid, action of hydrogen per- 

oxide on (LANFRY), A., i, 198. 
Thionaphthenquinone, derivatives of 

(MarsScHALK), A., i, 1088. 
Thionium dibromides, formation of 

(TSCHELINCEY), A., i, 245. 
2-Thion-4-phenyl-3-benzylthiazoline 

(v. WALTHER and Rocu), A., i, 200. 
2-Thion-4-pheny1-3-methylthiazoline 

(v. WALTHER and Rocn), A., i, 201. 
Thionyl chloride. See under Sulphur. 
Thiophenoyldipropylmethane (FREuUND, 

FLEISCHER, and ROTHSCHILD), A., i, 

1076. 


Thiosulphates. See under Sulphur. 


Thoria. See Thorium dioxide. 
Thorium, active deposit of (MARSDEN 
and Wi1son), A., ii, 907. 
solubility of the active deposit of 
(HocteEy), A., ii, 273. 
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Thorium, disintegration products of, and 
the distribution of y-rays among 
them (MrrrnEerR and Hany), A., ii, 
906. 

preparation of radioactive substances 
from (GLASER), A., ii, 465, 906. 

chemical nature of the radio-products 
of (McCoy and Vioz), A,, ii, 274. 

relation of uranous salts to (FLECK), 
P., 383. 

Thorium salts, action of, on the tubercle 
bacillus (BECQUEREL), A., i, 322. 

Thorium carbide, gaseous mixtures re- 
sulting from the action of water on 
(LEBEAU and DaAmMIENs), A., ii, 700. 

dioxide (thoria), preparation of, from 
monazite sand (WirTH), A., ii, 712. 
sulphate, basic (HALLA), A., ii, 142. 

Thorium, estimation of, volumetrically, 
in monazite sand (METZGER and 
Zons), A., ii, 157. 

separation of, from tungsten (WUNDER 
and ScHapirRA), A., li, 797. 

Thorium series, branching of the (Brrr 
and Fasgans), A., ii, 907. 

Thorium-C, atomic weight and dis- 

integration of (FAJANS), A., ii, 908. 
range of the recoil atoms from (Woon), 
A., ii, 908. 

Thorium-C and -D, properties of (MET- 
ZENER), A., ii, 375. 

Thorium-X, properties of, and its action 
on organic substances (FALTA and 
ZEHNER), A., ii, 376. 

behaviour of, in the organism (PLEscH, 
KarczaG, and KErETMAN; Par- 
PENHEIM and PLEscH), A., i, 563. 

action of, on the frog’s heart (MaAass 
and Piescn), A., i, 563. 

behaviour of lecithin with (NEUBERG 
and Karczas), A., i, 793. 

Thorium- Y, preparation of (GLASER), 
A., ii, 465. 

Thoromolybdates (BARBIERI), A., ii, 779. 

Thrombase (FuLD and SCHLESINGER), 
A., i, 122. 

Thrombin (CoLLINcGwoop and Mac- 

Manon), A., i, 1260. 
preparation of (HowELL), A., i, 1124. 
relation of, to metathrombin (WEY- 
MOUTH), A., i, 1125. 

Thrombokinase, preparation of, 
fibrin (BUSWELL), A., i, 665. 

Thujane, transformations of (KISHNER), 
A., i, 187 

isoThujazine (K1sHNER), A., i, 203. 

isoThujylidenehydrazine (KISHNER), 
A., i, 208. 

Thymol (3-hydroxy-1-methyl-4-isopropy!- 
henzene), estimation of, volumetrically 
(ReDMAN, WeITH, and Brock), A., ii, 
988. 


from 
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Thymol, 2:6-dichloro-, preparation of, 
and its methyl ether (CROWTHER ani 
McComatg), T., 544; P., 68. 

o-Thymotic acid, acetylcarbinyl ester 
(DIEFENBACH and ZAHN), A., i, 727. 

1-a-Thymoxybenzyl-2-naphthol-3-carb- 
oxylic acid, methyl ester (Rosiav), 
A., i, 1346. 
Thymus (¢hyinus gland), autolysis of the 
(KASCHIWABARA), A., i, 790. 
self-digestion of the (MARSHALL), A., 
i, 932. 

Thynnine, products of hydrolysis of 
(Kossex and EpiBacuEr), A., i, 1400. 

Thyreo-globulin, iodine-containing com- 
plex of (Kocw), A., i, 554. 

Thyroid (thyroid gland), physiology of 
the (JUSCHTSCHENKO), A., i, 218; 
(Bium), A., i, 932; (BLumM and 
GRUTZNER), A., ii, 722. 

action of the (EpMunpDs), A., i, 1130. 
effect of feeding with, on metabolism 
of carbohydrates (CRAMER and 
Krause), A., i, 1130. 
effect of extirpation of the, on meta- 
bolism (PALADINO), A., i, 675; 
(GREENWALD), A., i, 1130. 
on carbohydrate 'metabolism (Mrv- 
RA), A., i, 938. 
of fish, iodine content of (CAMERON), 
A., i, 1270. 
variation in the iodine content of the 
(SIEDELL and FEnGER), A., i, 218. 
fvetal, constituents, size, and activity 
of the (FencER), A., i, 675. 
estimation of silicic acids in human 
(Scuutz), A., i, 131. 


Tin, equilibrium of, and its modifica- | 


tions (Smits and pg LEEvw), A., ii, 
141 ; (ConEN), A., ii, 514. 
polymorphic transformation 

(WERNER), A., ii, 1057. 
the system : aluminium and (LorENz 
and PLuMBRIDGE), A., ii, 1059. 
equilibrium in the system : iodine and 


of 


(REINDERS and DE LANGg), A., ii, | 


60; (VAN KLoosrEr), A., ii, 142. 
systems of, with zinc and cadmium 
(LoRENz and PLumBrinGs), A., ii, 
1056. 
oxidation and solution of, in dilute 
nitric acid (BUNGE), A., ii, 883. 
action of tartaric acid on, in presence 
3 oxygen (CHAPMAN), T., 775; P., 
Tin alloys with antimony, magnetisation 
and constitution of (LERovux), A., 
ii, 554. 
analysis of (PonTIo), A., ii, 847. 
with antimony, copper, and lead, 
— of (Demorzst), A., ii, 
2. 
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Tin alloys with cadmium, heat content 
of (MazzorTTo), A., ii, 408. 
with copper, electrical conductivity of 
(Levovux), A., ii, 10; (PuscHIN 
and Basxkovy), A., ii, 822. 
analysis of (GEMMELL), A., ii, 625. 
with mercury, vapour pressures of 
(SIEVERTS and Orump), A., ii, 476. 
with mercury and silver«(KNicHT and 
JOYNER), T., 2247; P., 282. 
Tin chlorides, reduction of (MEYER and 
KERSTEIN), A., ii, 969. 

Stannous chloride, oxidation of, in air, 
in presence of ferrous chloride 
(WARkYNSKIand TowTKIEWICzZ), 
A., ii, 514. 

fusion of, with potassium and 
sodium chlorides (RACK), A., ii, 
605. 

action of, on fermentation (GIMEL), 
A., i, 1282. 

estimation of (ATACK), A., ii, 156. 

Stannic chloride, action of phenyl- 
hydrazine on (RAKSHIT), A., i, 
1233. 

compounds of, with hydroxy- 
ketones and hydroxyquinones 


(PFEIFFER, FIscHer, Kunt- 
NER, Mont!, and Pros), A., i, 
882. 


Metastannic acid, removal of phos- 
phoric acid by means of (MECKLEN- 
BuRG), A., ii, 529. 

Tin organic compounds in relation to 
the corresponding silicon compounds 
(Smitru and Krrrrne), T., 2034; P., 


280. 

with thiocarbamide (Kru.wa), A., i, 
1174. 

Tin detection, estimation, and separa- 

tion :— 

detection of (CurTMAN and MosHER), 
A., ii, 582. 

assay of, by electrolysis (BERTIAUX), 
A., ii, 731 


electrolytic analysis of (ScHocH and 
Brown), A., li, 794. 

estimation of, electrolytically, in 
tinned foods (CUSHMAN and WEr- 
TENGEL), A., ii, 345. 

estimation of, volumetrically (RAw- 
LINs), A., ii, 249; (FICHTER and 
Miuer), A., ii, 347; (PATRICK 
and WILsNAck), A., ii, 439. 

estimation of, in bronzes (IBBOTSON 
and AITCHISON), A., ii, 346. 

estimation of lead in (VANNIER), A., 
ii, 153. 

electrolytic separation of, from tung- 
sten (TREADWELL), A., ii, 533. 

Tin ores, assay of (Mi1ovu and Fouret), 
A., ii, 732. 
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Tissues, action of, on hexoses (LEVENE 
and Myer), A., i, 927. 


lipolytic action of the (TH1eLE), A., i, | 
928. 


animal. See Animal tissues. 

connective, swelling of (HAUBERLIs- 
SEk),.A., i, 318. 

diseased, entrance of iodine into 
(WELLS and HEDENBURS), A., i, 
562. 

nervous, lipoids of (SERONA 
Patozzi), A., i, 1410. 


and 


| 


| 


normal and pathological, estimation of | 
tryptophan in (Fasau), A., i, 1273. | 


estimation of lecithin in 


SHANK), A., i, 1128. 


(CrvuIck- | 


} 


estimation of phosphorus-containing | 


lipoids in (MAyER and SCHAEFFER), | 


A., i, 1017. 
detection and estimation of methyl 
alcohol in (NicLoux), A., ii, 800. 
Titanium (¢efrachloride, spectrum of, in 
active nitrogen (JEVONs), A., ii, 
813. 


and hydrogen, action of the electric | 
discharge on a mixture of (Bock | 


and Moser), A., ii, 9. 


dioxide (titanic anhydride),compounds | 
of, with selenic and selenious acids | 


(BRENEK), A., ii, 514. 
Titanium detection, estimation, 
separation :— 
estimation of, colorimetrically (LEn- 
HER and Crawrokrp), A., ii, 250. 
estimation of, colorimetrically, in iron 
and steel (McCase), A., ii, 986. 
estimation of, volumetrically (P. W. 
and E. B. Suimer), A., ii, 732. 
volumetric estimation of; by means 
of methylene-blue (NEUMANN and 
Mourpeny), A., ii, 1079. 
and vanadium, estimation of, volu- 
metrically (MELLOR), A., ii, 627. 
estimation of, by means of cupferron 
(BeLuucci and Grassi), A., li, 250. 
estimation of, in ceramic materials 
(RIEKE and BerzeEL), A., ii, 438. 
Toad, absorption and excretion of digi- 
toxin by the (LHOTAK von LHoTA), 
A., i, 939. 
venom of (WIELAND and WEIL), A., i, 
1343. 
Tobacco, occurrence of barium in (Mc- 
HAxcuk), A., i, 809. 
enzymes in (OoSTHUIZEN and SHEDD), 
A., i, 1120. 
influence of growth in the shade on 
the coustituents of (SruTzeR and 
Goy), A., i, 1431. 
Kentucky, grown in Italy, constitu- 
{ ents of (TRAETTA-Mosca), A., i, 
1431, 1482. 


and | 
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Toluene compounds, Me = 1. 
p-Tolualdehyde, condensation of methyl] 
2-naphthol-3-carboxylate with 
(ReBEK), A., i, 1346. 
hydrazones of (GRAZIANI and Bovin}), 
A., i, 1061. 

p-Tolualdehyde-m- and -p-chloropheny]- 
hydrazones ‘GRAZIANI), A., i, 762. 

Toluene, electrical dispersion in (f1N- 

NITSCHENKO), A., ii, 550 ; (COLLEY), 
A., % O27. 
electrolytic oxidation of (FIcHTER), 
A., i, 1816. 
action of selenic acid with (DoucHty 
and Exper), A., i, 962. 
condensation of pyromellitie anhydride 
with (PHitiprt), A., i, 627. 
Toluene, 4:5-dibromo-2:3-dihydroxy-, 
and its diacetyl derivative (ZINCKE 
and JANNEY), A., i, 854. 
2.4-dibromo-5-nitro-, 2:6-dibromo-3- 
nitro-, and 2:6-dibromo-3:5-dinitro- 
(BLANKsMA), A., i, 31. 
chloro-, nitration of (HOLLEMAN and 
Wipaut), A., i, 169. 
and nitro-, equilibrium of, with 
antimony trihaloids (MENSCHUT- 
‘ KIN), A., i, 255. 
4:6-dichloro-5-bromo-2:3-dihydroxy-, 
and its diacetate (JANNEY), A., i, 
854, 
3-chloro-2:4-dinitro-,and 4-chloro-3:5- 
dinitro- (BorscHE and FIEDLER), 
A., i, 842. 
2:3-dthydroxy-, preparation of (Sac- 
CHARIN-FABRIK AKTIRNGESELL- 
SCHAFT vorM. FAHLBERG, List & 
Co.), A., i, 459. 
nitro-, separation of glyceryl trinitrate 
from (Hypx), A., i, 818 
dinitroso-. See 5-Methylbenzisooxa- 
diazole oxide. 

o-, m-, and  p-Tolueneazocarbonyl- 
coumaranones and their derivatives 
(MErRIMAN), T., 1854. 

m-Tolueneazoformamide, 5-bromo-4- 
hydroxy-, and 4-hydroxy- and _ its 
sodium salt (HEILBRON and HENDER- 
son), T., 1417. 

l-o-, -m-, and Fp ae er 
ethyl ethers and their hydrochlorides 
(CHARRIER and FERkERI), A., i, 
535. 

l-o-, -m-, and -p-Tolueneazo-2-naphthyl 
ethyl and methyl ethers, salts of 
(CHARRIER and FERRERI), A., i, 1112. 

1-:m-Tolueneazo-2-naphthyl methyl ether 
and its hydrochloride (CHARRIER and 
FERRER), A., i, 535. 

l-o-, -m-, and -p-Tolueneazo-2-naphthyl 
methyl ethers and their derivatives 
(CHARRIER and FERRERI), A., i, 1001. 
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Tolucne compounds, Me = 1. 
o- and p-Toluenehydrazocarbonylcou- | 
maranones (MERRIMAN), T., 1854. 


o(?)- and p(?)-Tolueneseleninic acids — 


(DovcHty and EvveEr), A., i, 962. 
o- and p-Toluenesulphinic acids, action 


of, with amines (HEIpUSCHKA and | 


LANGKAMMERER), A., i, 1168. 
Toluene-p-sulpho-2-anthraquinonyl- 
amide and -methylamide (ULLMANN 
and MEDENWALD), A., i, 735. 
Toluene-p-sulphonethyl- 0- and -p-tolu- 
idides (Wirrand Unménvi), A., i,360. 
Toluene-4-sulphonic. acid, 2: 3:5-tri- 
amino- (HEINEMANN), a i, 1244. 
e- and p-Toluenesulphonic acids, 
of, with amines (HEIDUSCHKA and 
LANGKAMMERER), A., i, 1168. 


p-Toluenesulphonic anhydride (MEYEK | 


and ScHLEGL), A., i, 609. 
Toluene-p-sulphonmethyl-o-toluidide 
(Wirt and Urmeényt), A., i, 360. 
p-Toluenesul phonylacetonitrile, 


aa-di- 


bromo-, and aa-déchioro- (TROGER and | 


KRoSEBERG), A., i, 170. 

p-Toluenesulphonylacetophenone = anil 
its semicarbazone (TROGER and Beck), 
A., i, 681. 

1- p-Toluenesulphonylamino- 2-amino- 
anthraquinone and its 2-acetyl deriv- 
ative (JUNGHANs),; A., i, 1070: 

p- ‘Toluenesulphonylgiycine (FIscHER 
and BERGMANN), A., i, 


p-Tolngnesulphonyisaroosine (FIscHER | 


aud BERGMANN), A., i, 712. 
w-p-Toluenesu alphonyl-t -p- -toluonitrile 
(Tr6GER and Beck), A., i, 631. 

Wh guna onyl-p-toluoylbenzoic 
acid, . 2-chloro- (AKTIEN-GESELL- 
SYHAFT FUR ANILIN-FABRIKATION), 
A., i, 356. 

Toluene-»-sulphonyltrimethylamm9- 


nium dichromate and agra cri 


(VorRLANDER and Nourte), A., i, 1321. 


Toluenesulpho-p-phenetidide, 


, i, 850. 


ENBERG), A. 
"See 5-Meth ylbe:.zisooxa- 


Tolufuroxan. 
diazole oxide. 

Toluic acid, 6-chloro-m-hydioxy-, anti- 
septic action of (SIEBURG), A., i, 1023. 


o-Toluic acid, 3:4-dinitro-, and its di- | 


ethyl ester (WARNER), P., 61. 
p-Toluic acid, o-iodo-, ethyl and methyl 
esters, . amide, nitrile, and hydrazide 
of (KENNER and WirHAM), T., 235. 
oe, 6-bromo-3-nitro- (BLANKs- 
MA), A., i, 81. 
5-indo-, benzylidene derivative (DAINs, 
MALLELs, and MEYErs), A., i, 1097. 
4:6-dinitro-, acety] derivative (Braxp 
and KISENMENGER), A , 1,718. 


CIV. li. 


salts | 


nitro- | 
derivatives of (REVERDIN aud First- | 
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Toluene compounds, Me = 1. 
p-Toluidine, 2-bromo-5-nitro- (BLANKs- 
MA), A., i, 81. 
m-nitro-, ‘sodium salt (GREEN and 
Rowe), T., 512. 

o- and p-Toluidines, systems of, with 
aniline and benzoic acid (Baskov), A., 
ii, 1016. 

o-, m-, and p-Toluidines, salts of dibasic 
organic acids with (GRUNWALD), A 
i, 967. 

o- Toluidinoacrylic acid, 
ethyl ester (DArns, 
Meyeks), A., i, 1097. 

1-Toluidinoanthraquinone, 3-bromo-2- 
amino- (ULLMANN and MEDENWALD), 
A., i, (36: 

1-)-Toluidinoanthraquinone,  2-amino- 
(BADISCHE ANILIN- & Sopa-FaBrik), 
A., i, 1866. 

4-)-Toluidino-1:2-anthrathiazole (FArR- 
BENFABRIKEN VorM. F. Bayer & Co.), 
A.5,1,' 758. 

8--Toluidino-o8-diphenylethane, a- 
hydroxy- (CruwrHeR and = Me- 
ComBIE), 'T’., 29. 

2-p-Toluidino-4:5-diphenylthiazole and 
its hydrochloride (v. WALTHER and 
Rocn), A., i, 202. 

o-Toluidinomethyleneacetoacetic acid, 
5-iodo-, ethyl ester and 5-ivdo-o-tolu- 
idide ‘of (Dains, MALvgis, and 
Meyers), A., i, 1097. 

o-Toluidinomethylenemalonic acid, 5- 
iolo-, ethyl ester, 5-iodo-o-toluidide of 
(Datss, MALLEIs, and Meyeks), A., 
i, 1097. 

4-0-, --, and -p-Toluidinomethylene-3- 
methyl 5-7sooxazolones (DAINsS and 
GriFFIN), A, i, 1087. 


5-iodo-a-cyano-, 
MALLE!Is, and 


| 2-p-Toluidino-4-phenyl-5-benzylthiazole 


and its platinichloride and acetyl de- 
rivative (Vv. WALTHER and Koen), A., 
i, 200. 

a-p-Toluidino-y- phenyl — — 
(TINKLER), T., 895; P., 

2-p-Toluidino- 4-phenyithiseole and 5- 
amino-, 5-bromo-, 5-nitroso-, aud their 
salts’ and derivatives (v. WALTHER 
and Rocn), A.,.i, 199. 

o-Toluidino-1- phenyltriazole, amino- 
(Fromm, Heyver, June and Stvrm), 
A., i, 205. 

2-p-Toluidino‘soquinolinium chloride 
(ZINCKE and WEISSPFENNING), A., i, 
391. 

8-p-Toluidino-o-xylene, 4:6-dinitro- 
(CRossLEY and Pratt), T., 988. 

4-p-Toluidino-o-xylene, 3:5-dinitro- 
(Cross_ty and Pratt), T., 986. 

p-Toluquinol, 3:6-dichloro-4-bromo- 
(JANNEY), A., i, 855. 

99 
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Toluene compounds, Me = 1. 
Toluquinone, 2:4:5-tvichloro-, formation 
of (CrowrnER and McComniv), T., 
548; P., 69. 
o-Toluquinone, 4:5-dibromo-, and its 2- 
nitrate (ZrxcKE and JANNEY), A., 
i, 854. 
4:6-dichloro-5-bromo- (JANNEY), A., i, 
855. 
p-Toluquinone, 3:6-dichloro-4-bromo- 
(JANNEY), A,, i, 855. 
o-Toluquinonedioxime peroxide. 
Methalbengicouretioeole oxide. 
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Tolucne compounds, Me = 1. 
o- and i-Tolylacetoacetic acids, 4:6-di- 
nitro-, ethyl esters (BorscHe and 
FIEDLEL), A., i, 843. 


o- and m-Tolylacetone, 4:6-dinitro- 
(BorscHE and Fiepier), A., i, 
843. 


| p-Tolylacetylene, derivatives of (KuNc- 


See 5- | 


pare gm ga gama | 
an 


HenpeExrson), T., 1418. 
o-Toluoyl-o-benzoic acid, 


6-bromo-3- | 


amino-, acetyl derivative (AKTIEN- | 
GESELLSCHAFT FUR ANILIN-FAb- | 
| 8-p-Tolyl-1:4-benzoxazine and its hydro- 
2-nitro-5-amino-, 5-acetyl derivative | i 


RIKATION), A., i, 366. 


(AKTIEN-GESELLSCHAFT FUR ANI- 
LIN-FaBRIKATION), A., i, 621. 
p-Toluoylmethyl a- and §-naphthyl 

ethers (KUNCKELL and Puts), A., i, 
612. 
oe «oes :6- 
dihydro-6-pyrimidone ( 
Moran, and KouMany), A., i, 642. 
Tolyl 3-methyl ether, p-hydroxy-, 
preparation of (SACCHARIN-FABRIK 
AKTIENGESELLSCHAFT VORM. FAHL- 
BERG, List & Co.), A., i, 611. 
0-Tolyl ether, 5-nitro-, 5:5’-dinitro-, and 
$:5:3':5’-tetranitro- {MAILHE), A., 
i, 261. 
5:6-dinitro-3-hydroxy- (Cain 
SIMONSEN), P., 380. 
n-Toly] ether, nitro-, dinitro-, dinitro- 
dihydroxy-, and 2:4:2':4’- and 
2:6:2’:6’-tctranitro- (MAILHE), A., 
i, 173. 
glycide ether (BrENANs), A., i, 722. 
p-Tolyl benzyl sulphide and its deriva- 
tives (FrRoMM, ScHAFER, Forster, 
and vy. SCHERSCHEWITZE}), A., i, 
359. 
ether, ¢etranitro- (MAILHE), A., i, 
355. 
glycide ether, o-nitro- (BRENANs), A., 
i, 722. 


ScuAFER, ForsTEr, and v. SCHER- 
SCHEWITZE]I), A., i, 359. 
o-, m-, and p-Tolyl ally] ethers (OLAISEN 
and Ersues), A., i, 1176. 
p-toluoylmethyl ether (KUNCKELL 
and Puts), A., i, 612. 


p-Tolylacetic acid, 2:6.dinitro- (BorscHE 
and Frepuer), A, i, 842. 

o- and m-Tolylacetic acids, 4:6-d/nitro-, 
and ethy] ester of the latter (Borscur 
and FIEDLER), A., i, 843. 


OHNSON, | 


and ,; 


KELL, Eras, Miuuer, and HILpe- 
BRANDT), A., i, 458. 

p-Tolylacrylic acid, 3-amino- (SALWaAy), 
T., 1993; P., 287. 

Tolyl c-aminoamyl ketone ani its salts 
and derivatives (BOrroHER), A,, i, 
1359. 

1-)-Tolyl-1:2:4-/,‘aminonaphthalene 
and its derivatives (MurGAN and 
MickLetHwalt), 'I’., 74. 


chloride (KUNCKELL and PuLs), A., i, 
612. 

2-»-Tolylbenzylamino-4-phenyl-5-benz- 
ylthiazole (v. WALTHER and Rocu), 
A., i, 200. 

2-p-Tolylbenzylamino-4-phenylthiazole 
and its salts (v. WALTHER and Rocy), 
A., i, 200. 

us-p-Tolylbenzylthiocarbamide (v. 
WALTHER aud Rocn), A., i, 200. 

p-Tolyl ‘richlorovinyl ketone (BOESEK EN 
and DvsarpIy), A., i, 821. 

B-o- and »-Tolyleinnamic acids and 
their ethyl esters (RUHEMANN), A,, i, 
1874. 

m-Tolyleoumarin, 3-o’p-dinitro- (Bors- 
CHE and FIEDLER), A., i, 843. 

l-o- and »-Tolyl-2:3-dimethylpyraz- 
oles, 2:5-imino-, and their derivatives 
(MICHAELIS and Kuarpert), A, i, 
026, 527. 

o-Tolyldimethyl-)-dithioketuret aud its 
derivatives (FromM, Heyper, JUNG, 
and Srurm), A., i, 207. 

p-Tolylene oxide, mono- and di-nitro- 
(Maixue), A., i, 355. 

2:5-Tolylenediamine, 4-nitro- (MorGaNn 
and MicKLretuwalt), T., 1398. 

2:6-Tolylenediamine, 3:5-dinitro- 
(BLanksmaA), A,, i, 31. 


| $:4-Tolylenediamine, 3-benzuyl-deriva- 
methyl sulphide di-iodide (FromM, | 


tive (MorGAN and MickLeruwalt), 
T., 1403; P., 282. 

2:4- and $:4-Tolylenediammonium plati- 
nibromides* (GurBIER and Ravuscn), 
A,, i, 1158. 

3:4-Tolylenediazoimides, 3- and 4-acety] 
and -benzoyl derivatives (MORGAN 
and MIcKLETHWaItT), T., 1396 ; P., 
232. 

o- and p-Tolyldimethylammonium plati- 
nibromide (GururER and Rauscw), A., 
i, 1158. 


INDEX OF SUBJECTS. 


Toluene compounds, Me = 1. 
1:2:6-Tolylenedimethyldiamine, 3:5-di- 
nitro- (BLANKSMA), A., i, 31. 


B-m-Tolylethyl alcohol and its acetate | 
and chloride (v. Braun, GraBowskI, | 


and KikscHBAUM), A., i, 613. 

o-Tolylene-2-ethyldiaminesulphonic 
acid and its benzyli‘ene derivative 
(CHEMISCHE FARBRIKEN VORM. 
WEILER-TER MEER), A., i, 1385. 

o-Tolylguanido-o-tolylthiocarbamide 
(Fromm, Heyper, June, and Sturm), 
A., i, 205. 

Tolylhydrazine, dinitro-, and its hydro- 
ehluride {BorscHe and Fiepuer), A., 
1, 843. 


at-Tolylhydrazine, 5-nitro-4-hydroxy- 


(FARBWEKK MiuLHEIM vor. A. 
LEonHAkDT & Co.), A., i, 648. 
a-Tolylhydrazine-5-sulphonic acid, 


4-hydroxy- (FARsweRK MiuHLHEIM 
vorm. A. LEonHAkDY? & Cov.), A., i, 
648. 
p-Tolyldi-2-hydroxy-3-carbomethoxy- 
naphthylmethane. See p-Xylylidene- 


bis-2-uaphthol-3-carboxylie acid, 
methy] ester. 
v-Tolylhydroxylamine, 4:6-dinitro- 


(BRAND and EISENMENGRER), A., i,718. 
2-p-Tolylimino-4-phenyl-5-benzyl-3- 
methylthiazoline and its salts 
(v. WALTHER and Rocs), A., i, 201. 
2-p-Tolylimino-4-pheny1-3-benzylthi- 
azoline and its salis(v. WALTHER and 
Rocu), A., i, 200. 

2 p-Tolylimino-4-phenyl-3-methy]thi- 
azoline and its derivatives (v. WAL- 
THER and Rocu), A., i, 201. 

1-Tolyliminopyrine. See 1-Tolyl-2:3- 
dimethylpyrazole, 2:5-imino-. 

p-Tolylmalonic acid, 2:6-dinitro-, ethyl 
ester (Borscne and FI£pLer), A., i, 
842. 

o- and m-Tolylmalonic acids, 4:6-di- 
nitro-, ethyl esters (BuRSCHE and 
FIEDLER), A., i, 843. 


m-Tolylmethyleyanamide (v. Braun 
and Krveser), A., i. 1334. 
B-m-Tolyl-a-methylhydracrylic acid, 


and its salts and ethyl ester(GUBAREV), 
A., i, 266. 
1-0-Tolyl-3-methyl-4:5-azipyrazole, 
4-bromo-, 4-chiloio-,and 4-iodo- (MICH- 
AELIS and KLAppER?), A., i, 526. 
l-v- and -p-Tolyl-3-methylpyrazoles, 5- 
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Toluene compounds, Me = 1, 
2-p-Tolyl-1:2-naphthatriazole (MorGAN 
and MICKLETHWAIT), T., 76. 
1-p-Tolyl-a-naphthylamine, 2:4-dinitro- 
(MorGAN and MickiLerawatr), T., 
73. 


| o-, m-, and p-Tolyl a-naphthyl ketones 


amino-, and their derivatives (MI- | 
CHAELIS and KLArrert), A., i, 526, | 
| Tonometry, law of (Fovanrp), A.,° ii, 


527. 

1-p-Toly1-3-methyl-5-pyrazolone-4-gly- 
oxylic acid and its derivatives (WIsLI- 
CENUs, Evert, and Kurtz), A., i, 
1389. 


(SCHOLL and SHER), A., i, 57. 

2-p-Tolylnitrosoamino-4-phenylthi- 
azole, 5-bromo- (v. WALTHER 
Rocsu), A., i, 202. 

o-, m-, avd p-Tolyloxyacetic acids. ethy] 
esters (HEwirr, JoHNSON, and Pore), 
T., 1629. 

1-a-p-Tolyloxybenzyl-2-naphthol-3 carb- 
oxylic acid, methyl ester (RKosLAv), 
A., i, 1346. 

p-Tolyloxyethylacetamide (GESELL- 
SCHAFT FUR CHEMISCHE INDUSTRIE 
IN BasEL), A., i, 469. 
p-Tolyloxyethylacetic acid, ethyl ester 
(GESELLSCHAFr Fi'R CHEMISCHE IN- 
DUSTRIE IN BASEL), A., 1, 469. 
$-y-Tolylphenmorpholine an: its deriva- 
tives (KUNCKELL and Puts), A., i, 
612. 
B-p-Tolylpropionic acid, 3-amino-, and 
its derivatives (Satway), T., 1904; 
P. , 287. 
a8-dibromo-, borneyl ester (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 68. 

y--Tolylpropyl alcohol and its acetate 
and chloride (v. BkauN, GRABOWSKI, 
and KIRscHBAUM), A., i, 613, 

o- aud p-Tolylisopyrazolonecarboxylic 
acid, esters of (FAVREL), A., i, 899. 
2-p-Tolylisoquinolinium chloride and its 
derivatives (ZINCKE and WEISSPFEN- 
NING), A., i, 390. 

o-Tolyl-y-dithioalduret and its dibenzyl 
derivative (Fromm, HEYbDER, JUNG, 
and Sturm), A., i, 207. 

p-Tolyl-y-thiocarbamide, nitroso-, and 
dinitroso-, and derivatives (ARNDT), 
A., i, 397. 

o-Tolylthiolstyrene (RUHEMANN), A,, i, 
1374 


and 


o-Tolylthiuret hydrochloride (Fromm, 
HuypEer, JuNG, and Sturm), A., i, 
205. 

m-Tolyltrimethylammonium bromide 
and iodide (v. Braun and KruBeEr), 
A., i, 1834 

p-Tolyltrimethylammonium iodide, 
double salts of. with cadminm and 
mercuric iodides (DATTA), A., i, 1046, 


556. 
of solutions (FovarD), A., ii, 304. 


| Tourmalines (SCHALLER), A., ii, 68. 


| 


formule of (REINER), A., ii, 718. 


INDEX OF 
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Transport numbers, measurement of, 
in antimony trichloride (Frycz and 
ToLLoczko), A., ii, 380. 

Trehalose, occurrence of (v. LIrpPMANN), 

A., i, 150. 
in Selaginella. rare (ANSELMINO 
and Gixe), A., i, 1034. 

Triacetonamine, nitroso- , catalytic de- 
compésition of, by alkalis (FRANCIS 
and GRaxr), T., 1722. 


2:4:5- -Triaicetoxyacetophenone (BARGEL- | 


LIN1), A., i, 460. 
Trialkylacetophenones, action of oryano- 
1 mg compounds on (RAMART- 
Lucas), A., i, 1325. 
Triallylmenthone (HALLER), A., i, 630. 
2:4:6-Triallylphenol and its pheny!- 
carbaiiilate (CLAISEN aud EIsueEs), A., 
:.d, 1478, 
Tritsoamylammonium _pilatinibromide 
(GuTsiER and Rausca), A., i, 1157. 
Triamylose, tribenzoate of (PRINGSHEIM 
and EfSsLer), A., i, 1156. 
ioTriamylose and its monoacetate 
(PRINGSHEIM and EIssLER), A. ,i,1157. 
Trianhydrotetrakisdiphenylsilicanediol 
(Kippinc and Rosison), P., 375. 

Trianthrimide, prep:ration of (Fans- 
WERKE a MEIsTER, Lucius, & 
Brt nine), A., i, 634. 

Triautipyryltrimethyleneamine aud its 
salts (MANNICH and KR6scHE), A., i, 
101.» 

Triazines, formation of (ARNDT), A., i, 
1394. 


4-Triazo-3 5- Segneeene (Morcan | 


and REILLY), P. 9. 
4-Triazopheny larson oxide 
(KAkRER), A.; i, 413. 
oeuenapenyaminie acid, 2-nitro- 
(KAnkEn), A., i, 413 
4-Triazophenylarsinic acid, and 3-iodo-, 
and 3-nitro- (KARRER), A., i, 413. 
3-Triazotoluene, 4-nitro- (ForsTeR and 
BARKER), T., 1922. 
4-Triazotoluene, 3-nitro- (ForsTER and 
Bakken), T., 1921. 
Tribenzoylenebenzenetricarboxylic acid 
and its salts (DzIEWoNSKI, PopGor- 
SKA, and MiKLASzEwskI), A., i, 848. 
Tribenzoylgallic acid, derivatives of 
(FiscHER and FREUDENBERG), A “— * 
480. 
2:4:5-Tribenzoyloxyacetophenone (Bar- 
GELLINI), A., i, 460. 
3:5:8-Tribenzoylpyrene (SCHOLL, Ser, 
and v. SEYBEL), A., i, 58. 
Tribenzylammonium platinibromicde 


3-nitro- 


(GuTBiER and Rauscu), A., i, 1158, 

Tribenzylselenonium chloride and ni- 
trate (FromMM aud Martin), A., i, 
1324, 


| Tricsobutylammonium 


SUBJECTS. 


platinibromide 
(Gurpier and Rauscn), A., i, 1157. 

Tri-(tert een a: (KUNCKELL and 
ULEx), A., i, 350. 


_ Tricarboxyphenylglyoxylic acid. hydr- 


oxy- (Dimxorn and GoLpscHMIDT), 
A., i, 983. 


| p- ‘Tridiphenylylmethane (ScuMIDLIN), 
A, 


32. 
Tridiphenylyimethy! (SCHLENK), A 


a- po 8-Tridiphenylylmethyl] and the'r 
chlorides and peroxides (SCHMIDLIN), 
A., 1, 32. 

a- and B- Coe tb iy” eine 
(ScHMIDLIN), A., i, 32. 

Triethoxybenzeneglyoxylic acid, 
hydroxy- (gossypetonic acid) (PERKIN), 
T., G00 +. ¥., 120. 

3:5:7-Triethoxy-2--p-diethoxyphenyl- 
4-ethyl-1:4-benzopyran anhydro- 
hydriodide (Watson and Sewn), P., 
349, 

Triethylamine, preparation of (RAK- 
sHiT), A., i, 1306. 

Triethylammonium platini-iodide 
(Darra), T., 429; P., 79. 

1:3:5-Triethyl-2:6-di-28-dichlorovinyl- 
benzene (KUNCKELL, Eras, MULLER, 
and HItpesrRANp?), A., i, 454. 

d-Triethylenediaminecobaltic bromide 
Z- and d-dimethylsuccinates (WERNER 
and Basyrin), A., i, 1302. 

Triethylhexadecylammonium iodide, pre- 
paration of (REYCHLER), A., i, 955. 

2:4:6-Triethylphenylacetylene and its 
copper salt (KUNCKELL, Eras, 
MULLER, and HILDEBRANDT), A., “i, 
454, 

2:4:6-Triethylphenylchloroacetylene 
(KUNCKELL, ExRAs, MUuuer, and 
HILpEBRANDT), A., i, 454. 

2:4:6-Triethylphenyl chloromethyl 
ketone (KUNCKELL, ErAs, MULLER, 
and HILpEBRAND?), A., i, 454. 

2:4:6-Triethylstyrene, a8-dichloro- 
(KUNCKELL, Eras, MULLER, and 
HILDEBRANDT), A., i, 454. 

Triethylsulphonium platini-iodide 
(Datra), A., i, 1047. 

Triferrocarbide. See Cementite. 

Trifoliwm repens, eyanophoric variation 
in (H. E. and E. F. Armstrone and 
Horton), A., i, 575, 

Triglycerides, saponification of (MryYER), 
A., i, 586. 

Trihomoantipyryltrimethyleneamine 
and its hyd:ochloride (Mannicu and 
KndscnE), A., i, 102. 

Tri-indole and its derivatives (KELLER), 

A., i, 403. 


hydrochloride (ScHOLTz), A., i, 520. 


INDEX OF SUBJECTS. 


Triketohydrindene hydrate, use of, as 
a reagent (ABDERHALDEN 
Scumint), A., ii, 643. 

colour reactions of (HALLE, LOEWEN- 
STEIN, and Pk1BRAmM), A., ii, 992. 
Triketohydrindene reaction, the (NEv- 
BERG), A., ii, 1086. 
2:5:7-Triketo-1:6:8-pyrimazole 
son and KOHMANN), A., i, 403 
3:4:5-Trimethoxy benzoic anhydride 
(FiscHER and FREUDENBERG), 
480. 
3:5: heres eames, (Mav- 
THNER), A., i, 632. 
0-8:4:5- Trimethoxybenzoyloxybenzoic 
acid, methyl ester (MAUTHNER), A., i, 
629. 
2-(3’:4’:5’)-Trimethoxybenzoyloxy-3- 
naphthoic acid, methyl ester (MAU- 
YHNER). A., i, 629. 
2’:4’:5’- Trimethoxyhydrochalkone (Bar- 
GELLINI and FINKELSTEIN), A., i, 60. 
3:4:4’-Trimethoxyhydrochalkone, 2’- 
ool (BARGELLINI and FINKEL- 
STEIN), A., i, 60. 
Trimethoxyxanthone 
A., i, 382. 
Trimethylacetylmethylearbinol and its 


(JOHN- 


A., i, 


(NIFRENSTEIN), 


derivatives (FAVORSEI and ASCH- 
MARIN), A., i, 15. 
Trimethylallene, ‘polymerisation of 


(LeBEDEV and MERESHKOVSKE}), A., i, 
1291. 
1:7:7-Trimethyl-2-allyl-[1,2,2]-bicyclo- 
' heptan-2-ol. See Allylborneol. 
Trimethylamine, solubility of in various 
solvents (v. Havpan), A ., li, 938. 
quaternary ammonium salts from aryl- 
sulphonyl chlorides and (Vor- 
LANDER and Notrs), A., i, 1321. 
and ammonia, estimation of (Bupa), 
A., ii, 789. 
oxide, and its derivatives (MEISEN- 
HEIMER and BraTRING), A., i, 
597. 
Trimethyld‘aminophenyltolylmethane 
(v. Braun, Krusper, and AvstT), 
A., i, 1328. 
Trimethylammonium 
hydroxy- (MEISENHEIMER 
Bratrine), A., i, 597 
platini-iodide (DATTA), T., 429; P.,79. 
4-Trimethylammonium-1-benzoquinone, 
2-bromo-6-nitro-, 2:6-dibromo-, 2- 
iodo-6-nitro-, 2:6-di-iodo-, and their 
salts and 2-nitro-2-amino-, benzoyl 
derivative (MELDOLA and HotLuEty), 
T., 180. 
1:3:5-Trimethyl-2:6-bis-a8-dichloro- 
vinylbenzene (KUNCKELL, ERAS, 
MULLER, and HitpEsRANDT), A., i, 
454. 


alkyloxides, 
and 


and | 
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Trimethyl-c-bromoethylammonium 


bromide (SCHMIDT and SrEBERG), 
A., i, ¥. 

Trimethylcarbonato-o-diorsellinic acid 
(EK. and H. O. L. Fiscuek), A., i, 
732. 


Trimethylearbonatolecanoric acid (E. 
and H. O. L. Fiscnrr), A., i, 478. 

Trimethylearbonato-orsellinoyloreyl- 
aldehyde (E. and H. O. I. FiscneEr), 
Ah. 1, 782: 


, Trimethylearbonatophloroglucinolcarb- 


oxylic acid (Fischer, RAPAPoRT, and 
Strauss), A., i, 976. 
Trimethylearbonatopyrogallolcarb- 
oxylicacidand its derivatives(FiscHEr 
and Rapaport), A., i, 732. 
Trimethylearbonatopyrogallolcarboyl- 
oxybenzoic acid (FIscHER and RApa- 
PORT), A., i, 732. 
1:2:4-Trimethyl-4-chloroisopropyl1-A!- 
cyclohexene (LEBEDEV), A., 1, 1287. 
2:3:6- and 2:8:7(or 5)-Trimethylehrom- 
one (PETSCHEK and Srmonts), A., i, 
891. 


Trimethyleolchicinic acid, aa 
(ZEISEL and v. StocKeRrt), A., i, 1378. 


Trimethylene arg! ag and its deriva- 
tives (HINsBERG), A., i, 818. 

Trimethylenebisallylconiiniam iodide 
and platinichloride (WEDEKIND and 
Ney), A., i, 893. 

Trimethylenebis-d-coniine (WEDEKIND 
and-Nry), A., i, 893. 

1:7-Trimethylenedioxindole-3-carb- 
oxylic acid, esters (GuyoT and Mar- 
TINET), A., i, 756. 

Trimethylene glycol er ether 
(GrrHArnt), A., i, 47. 


1:7-Trimethyleneisatin (Guyor and 
MaRrTINET), A., i, 756: 

2:3:4-Trimethyl-5-ethylpyrrole, syn- 
thesis of (Fiscuer and Hann), A., i, 
643. 

ye(-Trimethyl-glucose and _ -glucose- 
~~ (IrvINE and Scort), T., 574 ; 


Pes 

aap- Trimethylglutaconic acid, cis-ethyl 
ester (TuorPE and Woop), T., 1759. 

Ay¢-Trimethylheptan-8-ol (BARBIER and 
Loceuin), A., i, 701. 

ABe-Trimethylhexane (KISHNER), A., i, 
1164. 

1:3:5-Trimethyle7c/chexane-1:2-diol 
(WALLACH and SCHLUBACH), A,, i, 
453. 

885-Trimethylhexan-y-ol and its pray 
urethane (HALLER and BAUER), A., i, 
830. 

§35-Trimethylhexan-y-ol and its wu 
urethane (HALLER and BAUER), A.,i, 
831. 
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A-ye-Trimethylhexan-f-ol 
A, i, 1164. 
1:1:5-Trimethylcyclohexan-6-0l1 (HAL- 
LEk), A., i, 985. 
1:3:5-Trimethylcyc/ohexan-l-ol (WAL- 
LACH and ScHuispaAcn), A., i, 453. 
885-Tri nethylhexan-y-one (HALLER and 
Bauer), A., i, 830. 
855-Trimethylhexan-y-one (HALLER and 
BaveEr), A., i, 830. 
1:1:5-Trimethyl-yc/vhexan-6-one (HAL- 
LEk), A., i, 984. 
1:3:5-Trimethylcyclohexan-2-one (Hat- 
LER), A., i, 1357. 
1:3:5-Trimethyl-A*-cyclohexene and its 
derivatives (WALLACH and SCHLU- 
BACH), A., i, 453. 
Trimethylhistidine, occurrence of, in 
fungi (WINTERSTEIN and Revver), 
A., i, 990. 
from various sources, identity of 
(BARGER and Ewrns), A., i, 529. 
aurichl-ride (ExGeLanpd and Kurt- 
SCHER), A., i, 529 
4:5:5-Trimethyltricyclo-[0,1,34,5,2]-oct- 
ane-2-carboxylic acid an | its salts and 
derivatives (BUCHNER and WEIGAND), 
A., i, 887. 
1:6:6-Trimethyl-[0,1,4,°,7,1]}-tricyclooct- 
ane-2-carboxylic acid and its salts and 
derivatives (BUCHNER and REHORS?), 
A., i, 1209. 

Trimethylparamide, 
(MEYER and STEINER), A., i, 204. 

885-Trimethylpentane, yy-dichloro- 
(FAvorskI and FritzMann), A., i, 
14. 

1:1:3-Trimethylcyc/opentane (ZELINSKI 
and UsrENskK1), A., 1, 608. 

885-Trimethylpentan-y-ol and its 
phenylurethane (HALLER and BAUER), 
A., i, 829. 

2:4;5-Trimethylphenylammonium plat- 
inibromide (GuTBIER and Ravscu), 
A., i, 1158. 

1:7:7-Trimethyl-2-propane-Sy-diol- 
[1.2,2]-bicyc/cheptan-2-0l. See Propy!- 
borneol, By-hydroxy.. 

1:3 4-Trimethy]-5-‘sopropyl-A°-cyelo- 
hexen-2-one (Kér1z and BLENDER- 
MANN), A., i, 1070. 

1:3:4-Trimethyl-5-/sopropyl-A°-cyclo- 
hexen-2-onylglyoxylic acid, ethy) 
ester (K61z and BLENDFRMANN), A., 
i, 1070. 

2 2:4-Trimethy1-7-‘sopropylindandione 
(Freund, FLeIscHER, and DECKERT), 
A., i, 1074. 

Trimetbylpyridinium p!atinibromide 
(GuTBIER and Rauscn), A., i, 1158. 
2:3:4-Trimethylpyrrole, synthesis of 

(FiscHEr and Haun), A., i, 643. 


(KisHNER), 


preparation of | 
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2:3:5-Trimethylpyrrole (Pinory and 
HirseH), A., i, 22, 

1:2:3-Trimethylpyrrole-4-carboxylic 
acid, ethvl ester (PILory and WILKE), 
A., i, 768. 

Trimethy|pyrrolephthalic acid (Fiscnrer 
and KROLIPFEIFFER), A., i, 94. 

2:3:5-Trimethylpyrrole-4-propionic acid 
(FiscHER and BARTHOLOMAUs), A., i, 
210, 

Trimethylsulphonium me-reuri- and 
platini-iodides (DatTa). A., i, 1047. 

1:6:8-Trimethyl-1:2:3:4-tetrahydro- 
quinoline hydriodide (Ewins), T., 
104, 

Trimyristin in the liver (FRANK), A., i, 
674. 

Trinaphthylearbinol, autoxidation of 
(SCHMIDLIN and Brroman), A., i, 
46. 

Tri-a-naphthylearbinol, isomerisin of 
(TSCHITSCHIBABIN), A., i, 1188. 

Tri-8-naphthylearbinol (TscHITscHIB- 
ABIN ard KorJAGIN), A., i, 1172. 

Tri-8-naphthylchloromethane (TscHitT- 
SCHIBABIN and Korgacin), A., i, 
1172. 

Trinaphthylenebenzene (decacyclene), 
degradation of (DzrIEwonskI, Pop- 
GORSKA, aud MIKLASZEWskt), A., i, 
848. 

Tri-8-naphthylmethane (TscHITSCHI- 
BABIN and KorgsaGtn), A., i, 1172. 
Tri-8-naphthylmethyl (TscHITscHt- 
BABIN and Korgacin), A., i, 1173. 
Tripalmitin, equilibrium of, with pal- 
mitic and stearic acids (KREMANN 

and KLEIN), A., ii, 922, 

Triphenols, detection of, colorimetrically 
(ScHEWwKET), A., ii, 885. 

Triphenylacetic acid, conversion of tri- 
phenylmethyl into (Gonrskr), A., i, 
1341. 


Triphenylearbinols, hydroxy-, tauto- 
meris': of (GoMBERG), A., i, 1056. 
Triphenylearbinyl mercaptan. See Tri- 

phen: lmethane, w-thiol-, 
1:3:4-Triphenyl-2:3-dihydro-2-glyoxal- 
one and its picrate (McComsir and 
ScarrorovueH), T., 40. 
1:3:4-Tripheny]-2:3-dihydro-2-glyoxal- 
thione(M«ComBikand ScaRBoroveaR), 
T., 62. 
a8 3-Triphenylethylamine, §8-hydroxy- 
(McKenzie and Barrow), T., 1836. 
Triphenylglyoxaline, luminescent oxida- 
tion of (VILLE and Derrtky), A.,, i, 
#54. 


Triphenylguanidine platinibromide 


(GursBieR and Ravuscn), A., i, 1157. 
Triphenylguanidobenzothiazole (FRomM 
and Bitrericn), A., i, 204, 
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Triphenylmethane, production of, from | Trisalicylatoferric acid, potassium and 


triphenylmethyl (WIELAND and MiL- , 


LER), A., i, 1320. 

Triphenylmethane, w-thiol-, (triphenyl- 
carbinyl mercaptan) and its salts and 
derivatives(VORLANDER and Mirrae), 
A., i, 1836. 

Triphenylmethane colouring-matters 
and their derivatives (NOkLTING and 
Saas), A., i, 522. 

colour changes in (Brpp1eE), A., ii, 
311. 

action of formic acid on (GuyoT and 
Kovacne), A., i, 647. 

Triphenylmethane group, spectrographic 
studies in the (MEYER and FiscHEr), 
A., ii, 167. 

Triphenylmethyl (GomBERG and WrEs7), 
A., i, 72; (GomBEre), A., i, 257, 
1056; (WizLAND and Mizurr), 
A., i, 1320. 

conversion of, inte triphenylacetic 
acid (GorskI), A., i, 1341. 

ether (GomBERG), A., i, 258, 259. 

l-menthyl ether (ScHMIDLIN and 
Gancia-Bants), A., i, 34. 


disulphide (VoRLANDER and Mitac), | 


A., i, 1337. 
Triphenylmethylbromoamine and _ its 
molecular rearrangement (STIEGLITZ 
and VospurGH), A., i, 852. 
Triphenylmethylhydroxylamine, mole- 
cular rearrangement of (STIEGLITZ and 
Lexcn), A., i, 852. 
aay-Triphenylpropanes, af- and ay-/i- 


hydroxy-, optically active (MCKENZIE | 


and Martin), T., 113. 
1:2:3-Triphenylpyrrole and 
(ALMsTROM), A., i, 1241. 


5-chloro- 


1:2:4-Triphenylpyrrole, and 5-chloro-, | 


and 8:5-dechloro- (ALMSTROM), A., i, 
1241. 

1:3:5-Triphenylpyrrole, 4-chloro-, and 4- 
hydroxy- (W1IDMAN and ALMSTROM), 
A., i, 1220. 

1:2:4-Triphenylpyrrol-5-one (ALM- 
sTrém), A., i, 1241. 

3:4:6-Tripheny] -2:3:4:5-tetrahydro-2- 
oxazolone (CROWTHER and Mac- 
Comptr), T., 29. 

Triphenylthiocarbinol. 
methane, w-thiol-. 


See Triphenyl- | 
| Tungsten carbide, preparation of (Hi1- 


Triphenyl-o- and -p-xylylmethanes(WIE- | 


LAND and MULLER), A., i, 1320. 


Triplite from Eastern Nevada (Hess and | 


Hunt), A., ii, 715. 
Tripropionin (SEUFFERT), A., i, 1040. 
Tripropylammonium platinibromide 
(GuTpier and Ravuscn), A., i, 1157. 


Triquinone, ¢e¢rachloro- (FARBWERKE , 


vorm. MEISTER, Lucius, & Britn- 
NG), A., i, 739, 


sodium salts (WEINLAND and HERz), 
A., i, 1190. 

1:2:3-Trisdiethylaminoanilo-4:5-di- 
phenyl-A‘:°-cyclopentene (RUHEMANN 
and Levy), T., 561. 


Tri-o-tolyldiguanide and its hydto- 
chloride (FrRommM, HEYDER, JUNG, 


and Sturm), A., i, 205. 

Tritolypyryltrimethyleneamine and its 
hydrochloride (MANNICH and 
Kr6éscHe), A., i, 101. 

Tropic acid, racemisation of, and its 7- 
ethyl ester (GADAMER), A., i, 621. 

Tropilene. See A®-cycloHeptenone. 

Trout, eggs of. See Eggs. 

Trouton’s law, modification of (DE For- 
CRAND), A., ii, 556. 

Trypaflavin. See 10-Methylacridinium 
chloride, 3:6-diamino-. 

Trypsin, isolation of (HoLzBERG), A., i, 

662. 


generation of, from trypsinogen by 
enterokinase (MELLANBY: and 
Woo..ey), A., i, 113. 

liquefaction of gelatin by (PALITzscH 
and WaLBuM), A., i, 112. 

of Calotropis procera (GERBER. and 
FLounens), A., i, 1426. 

Trypsinogen, generation of trypsin from, 

by enterokinase (MELLANBY and 

Woo.LeEy), A., i, 113. 

Tryptophan, «stimation of (HERZFELD), 

A., ii, 1088. 
estimation of, in proteins (SANDERS 
and May), A., ii, 807. 
estimation of, in normal and patho- 
logical tissues (FASAL), A., i, 1273. 
Tsumebite (Busz), A., ii, 65 ; (Rostckf), 
A., ti, 145. 

Tumours, manganese content of (MEDI- 

GRECEAND), A., i, 425. 
nitregen content of (CHISHOLM), A., i, 
792. 

Tungsten, electrochemistry of (FiscHEr, 
RIpEAL, and RovERBURG), A., ii, 
513. 

emission of electrons from heated 
(RicHarpson), A., ii, 910. 

Tungsten alloys with chromium and 
cobalt (HaYNEs), A., ii, 328. 


PERT and ORNSTEIN), A,, ii, 604. 

hexachloride, electrolysis of an alcoholic 
solution of (FiscHER and MICHTELS), 
A., i, 584. 

Tungstic acid, photochemical be- 
haviour of (WASSILJEWA), A., il, 
265. 

reduction of, and preparation of 
double salts of ter- and quadri-va- 
lent tungsten (Orsson), A., ii, 328, 


| 
] 
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= 


q Tungsten : 
| Tungstic acid, precipitation and 
i estimation of, by aromatic amines 
(KAFKA), A., ii, 882. 
estimation of, and its a ion from 
silicic acid (HERMANN), A., ii,796. 
Bheatamentntee, constitution of (Cor- 
AUX), A., ii, 605. 
Tongsten, detection of, by means of 


potassium iodide and mwerenrous 
nitrate (Pozz1-Escu1), A., ii, 532. 
estimation of oxygen in powdered 


(Jounson), A., ii, 524. 
and its ores, esti:nation of phosphorns 
in (JoHNsON), A., ii, 529. 
estimation of, —— in steel 
(ZINBERG), A., ii, 795. 
separation of — anil (HILPERT and 
DIECKMANN), A +» li, 242. 
separation of, from cerium, did\ mium, 
erbium, lanthanum, silica, and 
thorium (WuNpER avd Scnarrra), 
A., ii, 797. 
separation of copper from (TrEaD- 
WELL), A., ii, 342. 
electrolytic separation of, from tin 
(TREADWELL), A.. ii, 533. 
Tungsten lamp, chemical reactions in a 
\ (LANGMUIR); A., ii, 209. 
removal of nitrogen from a (LANG- 
MUIR), A, ii, 859. 
Tungstic acid. See under Tungsten. 
Tungsto-acids, basicity of (Coravx), A., 
: ii, 141. 
f Turicine ant its salts (KiNG and Trirk), 
f A., i, 708 
synthesis of (Kin), A., i, 709. 
Turnbull’s blue, composition of (E1nNer 
and Gerstacker), A., i, 254. 


Turpentine oil, autoxidation 
(BLUMANN and ZEITSCHEL), A., i, 
495. 


quantitative estimation of light petro- | 


Jeum in (BAKKER), A., ii, 630. 
the Mauméne number of (GRIMALDI 
and PrusstA), A., ii, 630. 
Turpentine substitutes, distinction be- 
tween light petroleum and (Ho.pn), 
A., ii, 630. 

Tyrosinase, formation «f, from two oxi- 
dising enzymes (BEYERINCK), A., i, 
683. 

deamidising action of (CHopaT 
ScHWEIZER), A., i, 411. 

Tyrosine (p-hydroxyphenyl-a-aminopro- 
pionic acid), preparation of (Man- 
SHALL), A., i, 861. 


and 


estimation of (ABDELHALDEN), A., ii, 
891. 

estimation of, in proteins (FoLtN and 
DENIs), A, i, 915; 
Eavsxs), A., ii, 867. 


(PLIMMER and 


INDEX OF 


{ Tyrosine 


of 
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(p-hydrocyphenyl-a-uminopro- 
pionic acid), reg of éystine eretn 
(PiimMER), A., ii, 806. 

—— 3: 5-dlibromo-, uakintetinition 

of (M6rnER), A., i, 1339. 

iain, estimation of, in proteins 
(ABDERHALDEN and Fucus), A., i, 
409 ; (ABDERHALDEN), A,, i, 777. 

Tyrosineoxydase in insects (BATTELLI 
and Stern), A., i, 1272. 


U. 


Ultrafiltration apparatus (ZsIGMONDY ; 
BECHHOLD), A., ii, 857. 

Ultramarine compounds (WuNDEn), A., 
ii, 54, 221, 864. 

n-Undecoic acid, a-bromo-, and a-hydr- 
oxy- (Prckanp and Krnyon), T., 
1947, 

Undecyl alcohol, derivatives of (Lo«- 
Ginov), A., i, 332. 

Unsaturated compounds, determination 
of the position of the double bond 
in (JEGonov), A., i, 153. 

enolic and phenolic (MEYER and LEN- 
HARDT), A., i, 723. 
Uremia, dissociation of blood in (PouL- 
Tow and RyFrret.), A., i, 1022, 
Uraninite, estimation of radinm 
(HRIMANN and MArcKWALD), A., 
374, 

Uranium, pure, preparation of (RopER- 

nurG), A,, ii, 513 

atomic weight of (EcHsNEr pe Con- 
INCK), A., ii, 140. 

electrochemistry of (FiscuEr, RIDFAL, 
and Ronersure), A., ii, 413. 

replacement of zine by, in the culture 
of Aspergillus niger (LEPIERER), 
A., i, 686. 

and its salts, action of, on the pyo- 
eyanic bacillus (AGULHON and Sa- 
ZERAC), A., i, 522. 

Uranium salts, absorption spectra of 
(JonEs and Guy), A., ii, 86 ; (Maz- 
ZUCCHELLI and Greco p’ALCEO), 
A., ii, 167. 

radioactivity of solutions: of (Mic- 
HIELS), A., ii, 176. 

action of, as photochemical catalysts 
(BERTHELOT and GAUDECHON), A., 


in 
ii, 


ii, 819. 
diffusion of (v. Hervresy and vy. 
PuTNOKY), A., ii, 175. 


action of, on micro-organisms (AGUL- 
HON and SAzERAC), A., i, 143. 

action of, on plant cells (Acqua), A 
i, 147. 

action of, on the tubercle bacilius 
(BEcQUEREL), A., i, 322. 
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Uranium salts, influence of, on vegeta- 
tion (StoKLASA), A., i, 324. 
Uranium boride (WEDEKIND 

JOCHEM), A., ii, 414. 
carbide, gaseous mixtures resulting 
from the action of water on (LE- 
BEAU and DAMIENs), A., ii, 700. 
nitrate, changes in radioactivity of 
(La Rosa), A., ii, 176. 
oxides ((ECHSNER DE CONINCK and 
Raynaup), A., ii, 141. 


| 


and | 


Uranic anhydride, hydrates of (DE | 


Forcranp), A., ii, 712. 
Uranous salts, relation of, to thorium 
(Fieck), P., 383. 
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Urea, estimation of, by means of. the 

ureometer (HEYNINX), A., ii,.641. 

estimation of, microchemically (Bock), 
A., ii, 640, 

estimation of, in b’ood (Foun and 
Dents), A., i, 310 ; (GUILLAUMIN), 
A., ii, 808 

estimation of, in blood and wine 
(MARSHALL), A., ii, 991. 

estimation of, in urine (Kroc), A., ii, 
641. 

estimation of, clinically, in urine 
(MARSHALL), A., ii, 640. 

See also Carbamide. 


| Urease in the castor bean (FAK), A., i, 


Uranous chloride, absorption of light | 


by (Merton), P., 284. 
oxi te, action of acids on (CoLANT), 
A., ii, 60. 
Uranyl iodates (AnTMANN), A., ii, 224. 
potassium iodate, formula of (ART- 
MANN), A., ii, 413. 
nitrate and its hydrates, thermo- 


chemistry of (DE Forcranp), 


A., ii, 477. 

heat of formation of (DE For- 
CRAND), A., ii, 712. 

hydrates of (DE Forcranp), A., 
ii, 413. 

explosibility of (ANDREWs), A., 
ii, 60. 

Uranium, complex organic salts of 
(MazzUccHELLI and Greco D’Atcko), 
A., i, 160. 

Uranium, estimation 
(KOn1G), A., ii, 985. 

Uranium-X, electrochemical separation 
of (Rosst1), A., ii, 176. 

Uranium-X, (FasANs and GOHRING ; 

FLEcK), A , ii, 909. 
isolation of (HAHN and MEITNER), A., 
ii, 821. 


of, in — stcel 


433. 
action of (ARMSTRONG, BENJAMIN, 
and Horton), A., i, 781. 

Ureometer for estimation of urea (HEY- 
NINX), A., ii, 641. : 

Urethane (cthyl carbamate), binary eutec- 
tics between diphenylamine; p-nitro- 
anisole, aud (VASILIEV), A., ii, 1037. 

Urethanobenzylacetoacetic acid, ethyl 

ester, oxime of (Brancul); A, i, 
97. 

phenylhydrazone (BIANCHI 
Roccni), A., i, 97. 

Urethanobenzylacetylacetone, oxime of 
(Brancnt), A., i, 97.- - 


and 


| Urethanobenzylacetylacetonephenyl- 


Uranium- Y, existence of (FLEck), A., ii, | 


464; (ANToNoy), A., ii, 910. 
Uranous and Uranyl salts. See under 
Uranium. 
Urazole, amino-, benzoyl derivatives 
(SroLLé and Kraucn), A., i, 97. 
Urea, influence of, on the velocity of 
hydrolysis of sucrose (Cross and 
TaGGART), A., ii, 735. 
influence of, on nitrogen metabolism 


(ABDERHALDEN and Lampf), A., i, | 


547; (GRAFE), A., i, 547, 548. 


nitrogen retention in feeding with | 


(GRAFR), A., i, 1128. 

deteetion of, in plants (Fosse), A., i, 
947. 

estimation of (MILRoy), A., ii, 803. 

estimation of, by the hypobromite 
method (GrimBERT and Laupat), 
A., ii, 739. 


hydrazone (BiaNcuI and Roccni). A., 
i, 97. 

4-Urethanobenzyl-2:5-dimethyliso- 
oxazole (BIANCHI), A., i, 97. 

Uric acid, action of, with ammonia and 
magnesium salts (SALKOWSK]), A., 
ii, 245. 

solubility of (ScuapDE and BopEN), 
A., i, 404. 

solubility of, in acetic acid (Rosst), 
A., i, 1109. 

colloidal, solubility of (ScHaDE and 

Bonen), A., i, 910. 
abnormal solubility of (LicntTwitz), 
A., i, 657. 

action of hydrogen peroxide and a 
ferric salt en (OHTA), A., i, 1246. 

origin of, in man (SMETANKA), A,, i, 
214. 

decomposition of, by moulds (Kosso- 
wicz), A., i, 146, 230, 572. 

excretion of (LUzzaro and Crus), A., 
i, 1418. 

influence of derivatives of quinoline 
and naphthaquinoline on the ex- 
cretion of (Crusa and Lvzzatrto), 
A., i, 681. 

precipitation of, by zine salts (SAL- 
KOWSK]I), A., ii, 639. 

detection of, in blood (OBERMAYER, 
Popper, and ZAk), A., ii, 444. 
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Uric acid, estimation of (BERNARD), A., 


, 689. 
estimation of, in blood (Fourn and 
Denis), A., i, 310; ii, 162; 


(Sterwan), A., ii, 162; (ScHNEL- 
LER), A., ii, 639. 

estimation of,in urine (STEPHAN), A., 
ii, 162; (KrerscHmMER; SoHNEL- 
umn) A., ii, 689 ; (HERLEs), A., ii, 
805. 


estimation of, colorimetrically, in urine 
(Foun and Macatium), A., ii, 80; 
(Foun and Denis), A., ii, 444. 

estimation of, in urine, by means of 
zine salts (KASCHIWABARA), A,, ii, 
444, 

Urine, critical solution point of (ATKINS 

and WALEAcR), A., i; 935. 

acidity of (HENDERSON and PALMER), 
A., i, 221 


percentage of amino-acids in (Sic- | 


NORELLI), A., i, 222. 

toxic bases in, after parath yroidectomy 
(Kocn), A., i, 935. 

preparation of creatine from (VIQUE- 

/ RAT), A,, i, 23. 

effect of infusion of adrenaline on the 
A of (GRAMENITZK!), A., i, 
137. 


pathological conditions (CorBET’), 
A., i, 558. 

glycuronic acid in, causing apparent 

: glycosuria (ABDERHALDEN), A., i, 

792. 

formation of indigotin in (STANFORD), 

A., i, 1134 

substances in, giving rise to indigotin 
(STANFORD), A., ii, 1088. 

colioida] nitrogen in, during carcinoma 
(KaHN and RosENBLOOM), A., i, 
317. 

influence of adrenaline on the nitrogen 
in (ROSENBLOOM and WEINBERGER), 
A., i, 319. 

secretion of, by the two kidneys 
(LEPINE and Bov.up), A., i, 558. 

type digestion by (JoHansson), A., 
i, 791. 

influence of alkaline salts on the 
elimination of ammonia in (LABBE), 
A., i, 222. 

excretion of formic acid in(STRIsowER), 
A., i, 1183 ; (@REENWALD and Jan- 
NEY), A., i, 1184. 

diabetic, sugars in (LANDOLPH), A., i, 
680. 

dog’s, attempts to isolate the depressor 
substance in (TAYLOR and PEARceE), 
A., i, 1133. 

of fish, composition of (DENts), A., i, 
133. 


amylolytic ferments in, as a measure of 
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Urine, frog’s, physical properties and 
composition of (Topa and Tacu- 
cui), A., i, 1272. 

human, concentration of hydrogen 
ions in (HENDERSON and PALMER), 
A., i, 558 
precipitation of, with zine salts 
(THor and BENEsLAWsRI), A., i, 
935. 
icteric, detection of indoxyl 
(BELIERES), A., ii, 1087. 
of infants, diastase in (Maver), A., i, 
558. 
mammalian, allantoin in (GIVENs and 
HunrTER), A.; i, 558. 
pentosuric, sugar in (NEvuBERG), A., i, 
1415. 
of rheumatic persons, propionic acid 
in ((EcHsNER DE Coxtnck), A., i, 
680. 
the nitroprusside reaction of (ARNOLD), 
A,, ii, 356. 
=— of albumin in (JoLu&s), A., 
ii, 83. 
detection of bile pigments in (RErcu- 
Anpt), A., ii, 806. 
— of dextrose in (CoxE), A., ii, 
988, 
detection of pentoses in, containing 
dextrose (JoLLEs), A., ii, 254. 
detection of saccharine substances in 
(TuRNER), A., ii, 736. 
detection of silicic acid in (SALKOW- 
SKI), A., ii, 244. 
estimation cf acetone in (SAMMET), 
A., ii, 449. 
estimation of arsenic in (LEHMANN), 
A., ii, 242. 
estimation of chlorine in (LARsson), 
A., ii, 426. 
estimation of creatine and creatinine 
in (GREENWALD), A., ii, 450. 
estimation of dextrose in (JARVINEN), 
oo ii, 254; (HrrscuBere), A., ii, 
87. 


in 


estimation of fat in (SAKAGUCHI), 
A., i, 222. 

estimation of formic acid in (DAKIN, 
JANNEY, and WAKEMAN), A., i, 
679. 

estimation of iodine in (AUTENRIETH 
and Funx), A., ii, 451. 

estimation of lactic acid in (IsH1HARa), 
A., ii, 586; (Darren), A., ii, 637. 

estimation of mercury in (BUCHTALA), 

., i, 318; (BrckERs), A., ii, 

248, 

estimation of morphine in (v. KAUF 
MANN-ASSER), A., i, 1134. 

estimation of nitrogen in (VAN SLYKE), 
A., ii, 1085 ; (v. SprnpieR), A., il, 
1069, 
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Urine, estimation of ureain(MARSHALL), | 


A., ii, 640, 951; (Kroon), A., ii, 
641. 

estimation of uric acil in (StEPHAN), 
A., ii, 162; (KASCHIWABARA ; 


Fottn and Denis), A., ii, 444; | 


(KRETSCHMER ; SCHNELLER), A., ii, 
639 ; (HERLEs), A., ii, 895. 
colorimetric estimation of uric acid in 
(FoLIn and Macatuum), A., ii, 80. 
Urobilin (FRoMHOLDT and NERSESsOv), 
A., i, 223, 
detection of (HavsmMann), A., ii, 
108 


v. 


Vacuum apparatus for thermal investiga- 
tious (HETKE), A., ii, 477. 

Vagus, physiology and pharmacology of 
the (LoEw1), A., i, 129, 180. 

Valencies, auxiliary, nature of (Eru- 
RAIM), A., ii, 129, 130, 496, 578, 
1061; (Bitrz), A., ii, 404; (Frrep- 
RICHS), A., ii, 497. 

Valency, the electron conception of 
(Netson and Faux; Fak and 
Neeson), A., ii, 768. 

theory of (KAUFFMANN), A., ii, 493. 

explanation of (BriLLovuty), A., ii,493. 

and tautomerism (BRAy and BRANCH ; 
Lewis), A., ii, 945. 

and volume (SEBALDT), A., ii, 129. 

of ions in gases (LANGEVIN ; SALLES), 
A., ii, 657. 

of radio-elements (v. HevEsy), A., ii, 
174. 

Valeraldehyde, conversion of, into amy] 
alcohol by yeast (NEUBERG and STEEN- 
Bock), A , i, 942. 

Valerie acid, glycylborneyl, glycyliso- 
borneyl. and gl\cylmenthyl esters 
(RIEDEL), A., i, 63. 

isoValeric acid, fate of, in the diabetic 
organism (RINGER, FRANKEL, and 
JoNAs), A., i, 937. 

cyclohexy aud methyleyclohexyl esters 
(SENDERENS and ABOULENO), A., i, 
42. 

octanyl ester (SENDERENS and ABov- 
Lenc), A., i, 700. 

y-Valerolactone, thio-, and dithio- 
(Fries and MENGEL), A., i, 163. 

Valeroylglyoxylic acid, ethyl 
(WaHL and Dott), A., i. 474. 

Valerylacetic acid, ethyl ester, copper 
salts (WAHL and Dott), A., i, 532. 

isoValerylacetic acid, ethyl! ester (Ficu- 

TER, JETZER, and LEEPIN), A,, i, 
280. 

and its copper salts (WAnr and 
Doz), A., i, 582, 


ester 


ii. 1515 


isoValerylearbamide, bromo: (bromurat), 
pharmacological action of (AIkInA), 
A., i, 1023. 

isoValerylethylamide, a-bromo- (LIEb- 
ReCHT), A., i, 1050. 

isoValerylmethylamide, a-bromo- (LIEB- 
RECHT), A., 1, 1050. 


| isoValerylmorphine, di-a-hbromo- (CHEM- 


ISCHE FABRIK VON HeryDEN), A., i, 
512. 
isoValeryloxyacetic acid, thymy! ester 
(RIEDEL), A., i, 1180, 
d-Valine, separation of d-alanine and 
(LEVENE and VAN SLyYKk), A., ii, 
1085. 
Valve, for use with a water-pump 
(SmitTH), A., ii, 314. 
modified Bunsen (MILForD), A., ii, 
437. 
high pressure, reducing (SruckErt 
and ENDERLI), A., ii, 1038, 
Vanadic acid. See under Vanadium. 
Vanadium, metallic, preparation of 
(PRANDTL and Manz), A., ii, 142; 
(Rurr and Marty), A., ii, 329. 
Vanadium alloys with aluminium (Cza- 
KO), A., ii, 220. 
Vanadium boride (WEDEKIND 
Horst), A., ii, 414. 
tetrachloride, preparation of (MERTES), 
A., ii, 605 
Vanadic acid, volatilisation of, with 
halogens (AUERBACH and LANGE), 
A., ii, 60. 
hetero-poly-acids containing 
(Pranntt), A., ii, 61. 
commercial, analysis of 
NEAU), A., ii, 847. 
Vanadic acids, preparation of esters 
ot (PRANDTL and Hess), A., i, 815. 
Vanadium organic compounds :— 
Vanadium oxybisacetylacetonate, oxy- 
bisacetylmethylavetonate, oxy bis- 
benzoylicetonate, teracetylaceton- 
ate, and terhenzoylacetonate (Mor- 
GAN and Moss), 7, 85. 
Vanadium, «stimation of, in steel (DEM- 
oREST); A., ii, 439. 
estimation of, colorimetrically, in 
steel (McCase), A., ii, 987. 
estimation of, gravimetrically, in steel 
(ZINBERG), A., ii, 796. 
chromium and iron, estimation of, 
volumetrically (ATACK), A., ii, 345. 
and titanium, estimation of, vclume- 
trically (MELLOR), A., ii, 627. 
Vanadium steel, estimation of phos- 
phorus in (SIDENER and SKARTVEDT), 
A., ii, 979 
Vanillin (4-hydroxy-3-methouybenzalde- 
hyde), occurrence of (Vv. LIPPMANN), 
A., i, 150. 


and 


(CHEs- 
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Vanillin (4-hydrowy-3-methoxybenzalde- 
hyde), estimation of, colorimetrically 
(Hv men bet > -, li, 448 ; (FoLIN and 
Denis), A., ii, 449. 

o- and > Vaniilis allyl ethers (CLAISEN 
aud Eisu pn), A., i, 1179. 

ae Seer enens 
(GRAZIANI), A., i, 762. 

Vanillinphen imethylhydrasone (Gra- 
ZIANI and Bovint), A., i, 1061. 
2-Veuillylideneh yarssinchyarindene, 
dl-\-hydroxy- (PEAcocK), 'I’., 674. 
Vaporisation (Vv. Jijprner), A., 

1026. 

Vapour density, determination of, at 
high temperature (Gipson), A., ii, 
478. 

determination of, by Meyer’s metho«l 
(Evans), A., ii, 833. 

modified Victor Meyer apparatus for 
(Cuarin), A -» li, 387. 

of organic liquids (ScuvLzp), A., 
926. 


ii, 


il, 


Vapour pressure, measurements of, at | 


low temperatures (v. SILMENS), A., 
ii, 1023. 

demonstration of the loweiing of 
(REED), A., ii, 186. 

of lower alcohols, and of their azeo- 
tropic mixtures with water (MERRI- 
MAN), T., 628; P., 68. 

of the alkali metals (KRONER), A., ii, 
383 


solutions 
-y li, 20. 


of _ concentrated mena 
(PERMAN and Price), A 


SUBJECTS. 
Vegetables, cooked, composition of 
(WititAms), A., i, 1140. 


preserved, estimation of copper in, 
spectrophotometrically (TAssty), 
A., ii, 247. 

Vegetalin, fusibility of (LE OHATELIE: 
and CavAIGNAC), A., i, 291. 

Vegetation, influence ‘of para | and 
lead salts on (SToKuasa), A., i, 
324. 

Velocity of chemical action, determina- 
tion of the, taking place on elec- 
trodes (REICHINSTEIN), A., | ii, 
468. 

effect of pressure on the (ConEN and 
DE Borer), A., ii, 687. 

Velocity of crystallisation of isomor- 
phous mixtures (HASSELBLATT), A., 
li, 484. 

of supercooled crystalline substances, 
cause of the aluormal linear (Griy- 
AKOVSKI]), A., ii, 1030. 

Velocity of evolution of gases from 
supersaturated solutions (FINDLAY and 
Kino), T., 1170; P., 173. 

Velocity of hydration of acid anhydrides 
(Witspon and Sipewick), T., 1959; 
P., 265. 

Velocity of hydrolysis of esters of substi- 
tuted aliphatic acids (Dean), A., ii, 
687. 

of metallic alkyl sulphates (LINHART), 
A,, ii, 35. 


Velocity of reaction, measurement of, 


of binary mixtures (Mansitats), iy | 


157; (DoLEzaLeK), A., ii, 481 ; 
(DoLRZALEK and Scnvuuzr), A,, ii 
482 ; (VAN LaaR), A., ii, 670. 
of gaseous mixtures (ScHULZR), A., ii, 
676. 
of saturated solutions (SPERANSKI ; 
PavLovitscn), A., ii, 923. 
of univariant systems (GERASIMOY), 
A., ii, 1024. 
of substances of low critical tempera- 
ture at low reduced — 
(ONNEs and WEBEk), A., 1i, 1023. 
Vapours, dielectric constants of (PoHRtT), 
A., ii, 1012. 
latent heat of (AprLEBrY and Cnap- 
MAN), P., 24. 
arrangement for heating, to very high 
temperatures (FREDENHAGEN), A., 
ii, 1019. 
Vapour tension. See Vapour pressure. 
Vaso-dilatin (LaAuNoY aml CECHSLIN), 
A., i, 557. 
Vegetable organisms, changes of proteins 
in (PRIANISCHNIKOV), A., i, 1425. 
he tg a carbohydrates i in (Busou T), 
03. 


| 
| 
| 


by the change of volume in solution 
(WrieHt), P., 280. 

bomb for the measurement of (Stuck- 
ERT and ENDERLI), A., ii, 1038. 

controlling factors in(BrinEr), A., ii, 
854, 

and heat content (Trautz), 
1038. 

influence of temperature on (Scivr- 


me, ii, 


cov), A., li, 124, 198; (Benr- 
THOUD), A., ii, 309; (SCHEFFER), 
A., ii, 572. 


and catalysis (MEYER), A., ii, 204. 
of gaseous mixtures (TAFFANEL and 
Le Frocn), A., ii, 574; (TAFFA- 
NEL), A., ii, 1040. 
Velocity of reduction, studies on (LOEB), 
A., ii, 765. 
Venoms. See Poisons. 
Veratrine (ceradine), physiological action 
of (BorHmM), A., 1, 426 
effect of, on striated muscle (QuAG- 
LIARIELLO), A., i, 320. 

Veratryl alcohol, 2-nitro-, and _ its 
chloride (KAY and Picrer), T., 952. 
Veratryl «-aminoamyl ketone and its 
salts and derivatives (BOTriCHER), A., 

i, 1360. 
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N-Veratryl-p-hydroxy-8-phenylethyl- 


amine and its hydrochloride (Horr- | 


MANN, LA RocuE & Co.), A., i, 1053. 
/-Verbenene (BLUMANN and ZBEIT- 
SCHEL), A., i, 497. 


d-Verbenol (BLUMANN and ZEITSCHEL), 


A., i, 497. 

d- aud d-Verbenone and their derivatives 
(BLUMANN and ZeElrscHe.), A., i, 
496. 

Veronal (5:5-diethylbarbituric  «acid), 
detection of poisoning by (MACADIE), 
A., ii, 258. 

Vibrio cholere, wiutual inhibition of 
Bacillus dysenteri# and, when grown 
together (Locir), A., i, 1138. , 

Vicia faba, nitrogenous substance in the 
seedlings and green pods of (Tor- 
QuaATI), A., i, 1429. 

Vines, manuring of, with nianganese 
sulphate (SANNINO and Tosatti), A., 
i, 1482. 


Vinylacetylene. See A«y-Buteninene. — 


Vinylphthalimide (BacusTEz), A., i, | 


1343. 

Vinylcyc/opropane, derivatives of (DEM- 
JANOV and DoJARENKO), A., i, 451. 
= (SEER and ScuHo.t), A., i, 

34. 
Violanthrone, coustitution and synthesis 
of (SEER and Scuo.t), A., i, 734. 
Viridine (KLEMM), A., ii, 423. | 
Viridine, di-p-bromo-, -di-o- and -p- 
chloro-, and di-p-nitro-, derivatives of 
(Straus and Zerg), A.; i, 994. 
Viscometer, improved (WASHBURN and 
WIuiAms), A., ii, 557. 
—- pressure (ParrERson), P., 
172. : 
for volatile liquids (KUENEN and 
VissER), A., ti, 833. 
Viscosity (internal friction) (BINGHAM), 
T., 959; P., 113. , 
determination of (AppLEBEy), T., 
2167; P., 361. 
and association (THOLE), T., 19, 317 ; 
P., 32; (BAKER), T., 1671. 
and chemical constitution (DUNsTAN 
aud THOLE), T., 127; (Dunsran, 
Hiupircu, and TuHore), T., 133; 
(Dunstan, THOLE, and BeEnson), 
P., 378. 
turbulence, relation between molecular 
weight and (SorKkav), A., ii, 301. 
maximum points on curves of (THOLE, 
MussELL, and Dunstan), T., 1108 ; 
F:, 1274. “ 
relation between molecular  con- 
ductivity and, in solutions (WAL- 
DEN), A., ii, 660. 
relation between heat of fusion and 
(DE GuzmAy), A., ii, 837. 


| 
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Viscosity (internal friction), relation of 
diffusion to the, of the solvent 
(Onoxm), A., ii, 564. 

of binary systems (WEINBERG), A., ii, 
834. 
of colioids (OsrwaLp), A., ii, 558 ; 
(HaTscHEK), A., ii, 559. 
of colloidal solutions (HATSCHEK), A., 
ii, 835. 
of gases (EUCKEN), A., ii, 474. 
at low temperatures (ONNES, Dors- 
MAN, and WrEBEr; ONNES and 
WEBER), A., ii, 759. 
apparatus for measuring (PIWNIKIE- 
wicz), A., ii, 388; (HorFsAss), 
A., ii, 1026. 
vf chlorinated aliphatic hydrocarbons 
and their mixtures (Herz and 
RATHMANN), A., ii, 835. 
of liquids (BATSCHINSK!), A., ii, 26, 
928. 
of volatile liquids (RANKINE), A., ii, 
760 


turbulence, of liquids (SCHAEFER and. 
FRANKENBERG), A., ii, 191; (MIE), ° 
A., ii, 192. 

of binary liquid systems (KURNAKOV 
and SHEMTSCHUSHN!), A., ii, 190. 


of solutions of muscle proteius 
(Borrazzt and D’Acostrno), A., i 
927. 


and electrochemistry of protein solu- 
tions (PAULI), A., ii, 558. 

of strong solutions (TucKER), A., ii, 
378. 


Vitamine, separation of, from yeast aud 
from rice polishings (FUNK), A., i, 
936. 

attempted estimation milk 
(Funk), A., i, 557. 

Volatility, law of (Maricnon), A., ii, 
557. 

Volcanic minerals from the Laacher See 
district (Brauns and Unuie), A., ii, 
519. 

Volcano, Chinyero, sublimates from the 
(DEL CAMpo Y CERDAN), A., ii, 145. 
Voltage, decomposition, effect of light 

on (LeicurTon), A., ii, 1018. 

Voltameter (cou/ometer) copper, inaccur- 
acy of the (DHAr), A., ii, 917. 

Volume and valency (SEBALDT), A., ii, 
129. 

atomic, relation between the, of ele- 
ments and their combining power 
(HANSEN), A., ii, 189. 

specific, of binary liquid mixtures (VAN 
KLoosTER), A., ii, 189. 

Vrbaite, occurrence and analysis of 
(JEZEK ; KkEuLfr), A., ii, 63. 

Vulcanisation, theory of (Spence and 
Younes), A., i, 1370. 


of, in 
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Ww. 


Waals’ equation. See under Equation. 
Walden’s inversion (FkANKLAND), T., 
713; P., 93; (Fiscuer), A., i, 177; 
(Horton), A., ii, 743. 
model to illustrate the (GARNER), P., 
198. 
experiments on the (McKEnzig and 
Crouch), T., 687; P., 109. 
Walaut, black (Juglans nigra), develop- 
ment of fat in the (McCLENAHAN), 
A., i, 690. 


Washing powder, estimation of available 


oxygen in (MosER and Sgeuine), A., 
ii, 239. 
Water, apparatus for the volumetric 
synthesis of (SrriTax), A., ii, 770. 
magnetisation of( WEIss aud Piccarp), 
A.. il, 173 (Piccarn), A, ii, 
552. 
coefficient of magnetisation of (Pic- 
CARD), A., ii, 473. 


magnetic susceptibility of (be Haas | 


and Drapter), A., ii, 1018. 

electro-niagnetic spectrum of (RuKop), 
A., ii, 1018, 

optical properties and constitution of 
(CHENBVEAL), A,, ii, 645. 

constitution and magnetisation of 
(Piccarp), A., ii, 100. 

action of ultra-violet light on, and 
aqueous solutions (OBULENSKY), A., 
ii, 3 


diagram of condition for (TAMMANY), | 
' Conductivity water, eter of 


A., ii, 935. ° 

volume surface and po'ymorphism of 
(TAMMANY), A., ii, 935. 

cubic expansion of (HorsauER), A., ii, 


capillary constant of, and of alcohol- 
water mixtures (REINHOLD), A., ii, 
1029. 

viscosities of, at diiferent temperatures 
(WasHBURN and WILLIAMS), A., il, 
557. 

vapour, absorption spectrum of (v. 

Baur), A., ii. 814. 


action of ultra-violet light on (AN- | 


DREEY), A., ii, 744. 
formule for the vapour pressure of 
(HorsaveEn), A., ii, 556, 923, 


relation of the coefficients of expan- | 


sion and compressibility of, to 
pressure and temperature (WER- 
THEIMER), A., ii, 554. 

saturated, density of (Juriscn), A., 
ii, 298, 

oxidation of, to hydrogen peroxide 
(Brezer), A., ii, 208, 

condensation of, from dust-free 


gases (BIEBER), A., ii, 208. 
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Water, pure, conductivity of (LorEnz), 
A., ii, 281. 
behaviour of, as a liquid, and in five 
solid modifications (Bripemay), A., 
ii, 39. 
adsorption of, by solids (Katz), A., ii, 
27 


permeability of glass for, nnder the 
influence of electricity (MEYER), A., 
ii, 408. 

amount of carbon dioxide in, which is 
able to attack calcium carbonate 
(TILLMANS and HEUBLEIN), A., ii, 
Sk. 

solubility of lead in (Scaua), A., ii, 
409. 


decomposition of, at high temperature 
and pressure (BERGIUS), A., ii, 579. 

decomposition of, by a-rays (DuANE 
and SCHEUER), A., ii, 270. 

diffusion of organic compounds in 
(OuoLM), A., 11, 564. 

acidity of (SPERBER), A., ii, 400. 

action of different kinds of, on lead 
(Heap), A., ii, 862. 

action of, on sodium amalgam (BAKER 
and ParkEk), T., 2060; P., 298. 

effect of metals and of radium bromide 
on the activity of, towards sodium 
amalgam (PARKER), T., 2071; P., 
299. 

Distilled water, estimation of copper 
in (ABFL), A., ii, 728. 


| Water of crystallisation, estimation of, 


in sulphates (KuztRian), A.. ii, 974. 


(BounpviLton), T., 791 ;- 
NATURAL. WATER :— 
application of the electrical coqudue- 
tivity. to the investigation of 
(DoroscHEvsKI and DvorsHant- 
SCHIK), A., ii, 1071. 
estimation of alkali hydrogen carbon- 
ate in (MEERBURG), A., Ji, 1074. 
Potable or drinking water, mangavese 
in (JADIN and Asrruc), A., li, 
870. 
detection of bacteria in (GALLI- 
VaALERIO and Bornanp), A., ii, 
356. 
detection and colorimetric estimation 
of lead, copper, and zine in (WINK- 
LER), A., li, 246. 
estimation of alkali metals in (WaAGE- 
NAAR), A,, ii, 1073. 
estimation of nitrites in (LoMBAKD), 
A., ii, 429. 
estimation of permanganate ab. orbed 
by (GrUNHUT), A., ui, 253. 
Rain water, radioactivity of (MuXoz 
DEL CAsTILLO and Barriv Y FER- 
NANDEZ), A., ii, 177, 376. 


4 124. 
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Rain or river water, solution of the 
constituents of sands by (DiENERT), 
A,, ii, 504, 

Sea water, radioactivity of (Lavz), A., 

ii, 177. 

measurement of the concentration of 
hydrogen ions in (SORENSEN and 
PauitzscH), A., ii, 587. 

detection of nitrates in (CoPELAND 
and Soren), A., ii, 790. 

Spring and mineral water, manganese 

in (JADIN and AstRuc), A., il, 870. 

containing ozone (Nasint and Por- 
LEZZA), A., ii, 235. 

of Alange, gases evolved from (Diaz 
pE Rapa), A., ii, 870. 

French, spectrographic 
(BARDET), A., li, 785. 

of Lake Balaton, Hungary, radium 
and radium-emanation in the (LEN- 
KEI), A., ii, 1007. 

from Obama, Japan, 
(SATO), A., ii, 66. 

of the Tyrol, radioactivity of (Bam- 
BERGER and KritsE ; GreNGe), A., 
ii, 278 ; (BAMBERGER), A., ii, 1012. 

of Uliveto, composition and properties 
of (Nasini, MAnino, AGENO, and 
PorueEzza), A., ii, 614. 

of Vichy, radioactivity of (LABonDE 
and LEpPaPE), A., ii, 9. 


study of 


analyses of 


of Wildbad, rare gases evolved from 


(CzAk6 and LAUTENSCHLAGER), 
A., ii, 870. 

estimation of emanation in, by means 
of the fontactoscope (ENGLER and 
SIEVEKING), A., ii, 726. 

estimation of sadioactivity of, by 
means of the fontactoscope (HAM- 
MER and VOHSEN), A., ii, 622. 


estimation of iodine and bromine iu : 


(Kascuixsky), A., ii, 974. 

estimation of lithium in (WINKLER), 
A., ii, 877. 

Water analysis :— 

colorimetric (AUTENRIETH and FuNk), 
A., ii, 335. 

use of potassium palmitate in 
(BLACHER, GRUNBERG, and Kissa), 
A., ii, 153. 

tube for absorption of, in elementary 
analysis (Nivibrg), A., ii, 1071. 

apparatus for testing (AkcHBUTT), A., 
li, 147. 

detection of 
nitric acid in (ROTHENFUSSER), A., 
ii, 789. 

detection of nitrous acid in (PRIMo1), 
A,, ii, 75. 

detection and estimation of bromine 
and iodiné in, rich in magnesium 
(FRESENIUs), A., ii, 401. 


minute quantities of 
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Water analysis :— 

estimation of small quantities of 
(Hunt ty and Coste), A., ii, 237. 

estimation of free carbonic acid in 
(No.1), A., ii, 243. 

estimation of traces of chlorides in 
(LoMBARD), A., ii, 1068. 

estimation of chlorine in (TILLMANS 
and HEUBLEIN), A., ii, 786. 

estimation of the hardness of (MasTERS 
and Smirn), T., 992; P., 76: 
(WEISSENBERGER), A., ii, 338; 
(PiXa DE Rustss), A., ii, 791; 
(Pruanz), A., ii, 1073. 

estimation of the hardness of, by 
Blacher’s method (HERBIG), A., ii, 
982. 

estimation of the carbonate and non- 
carbonate harduess of, due to mag- 
nesium (NOLL), A., ii, 623, 

estimation of hydrogen sulphide in 
(WINKLER), A., ii, 873. 

estimation of iron in (Kénie), A., 
li, 77; (Tassrity), -A.,- ij, 155; 
(MAYER), A., ii, 626. 

estimation of magnesium chloride in 
(BossHARD and BuRrawzow), A., 
ii, 245. 

estimation of manganese in (HAAs), 
A., ii, 437. 

estimation of manganese in, colori- 
metrically (SCHOWALTER), -A., ii, 
880. 

estimation of nitric acid, colorimetric- 
ally, in (SILBER), A., ii, 978. 

estimation of nitrites in (Duyx), A. 
ii, 149. 

estimation of oxygen dissolved in 
(Soren), 4., ii, 786; (Soper and 
Parsons), A., ii, 787. : 

estimation of oxygen in, by means or 
sodium potassimin tartrate (VAN- 
Eck), A., ii, 616. 

estimation of total solids in (KacHIN- 
skI), A., ii, 1073. 

estimation -of, in ‘‘ bagasse” (PEL- 
LET), A., ii, 159. 

estimation of, in foods (MicHEt), A., 
ii, 426. 

apparatus for estimation of, in foods 
and fodder. (Fornet),.. A., _ ii, 
1067. 

estimation of, in the volatile products 
from the distillation of fuels (Lam- 
BRIS), A., ii, 5238. 

estimation of, in minerals and rocks 
(Dirrrica and E1ret), A., ii, 72. 

estimation of, in organie compounds 
(CAMPBELL; SKERICHLY), A., ii, 
238. 

separation of lead from (SciuMipr), 
A., ii, 709. 
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Water. , Studies on (BERGEIM 
and Hawks),.A., i, 669. 

Water gas, compo-ition of (VicNnoy), 
A., ii, 700. 

Water-pump (VicREUX), A., ii, 856. 

Water trefoil. See <AMenyanthes tri- 
Soliata, 

Wax, Candelilla (Meyer and SvyKa), 
A., i, 1153. 
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| Wines, bitter, fer nentation of (Voisk- 


Weight of a falling drop and the laws of | 


Tate (MuRGAN: and Woopwarp), A., 
ii, 853; (LoHNsrern ; Morcan and 


Sionk), -A., ii, 926; (MoRrGAN and | 


BoLE: Morcan and McKrirauan), 
A., ii,- 1028. 

Weights, molecular, relation cf the 
value of ‘‘a” 
equation to (MATTHEWs), A., ii, 
494, 


in van der Waal’s | 


relation between boiling point and | 


(Thompson), A., ii, 922. 

relation between voiling points and, 
in homologous series (SUGDEN), A., 
li, 382. 

relation between .the critical coefficient 
aud the (Bouraric), A., ii, 21. 


relation between - valency, molecular | 


cohesion, and (MaTHEWs), A, ii, 
674. 
relation between turbulence viscosity 
and (Sonrkav), A., ii, 301. 
apparatus for determination of, by 
the Landsberger-Sakurai metho:l 
(TuRNER and PottarD), P., 349. 

Werner’s theory, discussion of (BgL- 
Lrcc!), A., ii, 38. 

Wetting of glass surfaces by liquids 
(Hormann), A., ii, 559. 

Whale, extraction of -adrenaline from 
the suprarenal glands of the (Werp- 
LEIN), A., i, 502. 

Wheat, influence of lead, lithium, and 

zinc salts on (VOELCKER), A., i,1430. 
influence of the lime-magnesia ratio on 
(VoELCKER), A., i, 1429. 

Wheat bran, separation of phytic acid 
from (RATHER), A., i, 818. 

Wheat-flour, activity of the amylolytic 
enzymes in (SWANSON and CALVIN), 
A., i, 1430. » 

eat germ, constituents of (PoWwER 

i ~ hieeen’, A, i, 1034. 

White lead. See Lead carbonate, basic. 

White - metal, electro'ytic analy-is of 
(Cumpacno), A., ii, 983. 

Willow, constituents of the bark of 
(PoVARNIN and BARABANOV ; Povak- 
NIN and SHURAVLEV), A., i, 576. 

Wines, action of ammonium salts in 

making of (MARCILLE), A., i, 685. 
formation of furfuraldelhyde in (HArD), 

A., i, 1035. 


NET), A., i, 685, 686. 
precipitation of, by leat silts (v. Fre- 
LENBERG), A., li, 79. 
a colour reaction of (v. FELLENBERG), 
A., ii, 78. 
detection of aniline colouring-matters 
in (MaALVeEziN), A., ii, 642. 
detection of citric acid in (FRESEN: Us 
and Grinuut), A., ii, 255; (Dent- 
Gis), A., ii, 1082 
detection of hexamethylenetetrami e 
in (RosenrHatrr and UNGERER), 
A., ii, 1084. 
detection and estimation of fluorine in 
(Coma y¥ Rova), A., ii, 427. 
estimation of the bromine numbers of 
(v. FELLENBERG), A., ii, 633. 
estimation of higher alcoho's in (vy. 
FELLENBERG), A., ii, 78. 
estimation of malic, suvcinic, -and 
tartaric acids in (Durerr and Dv- 
Box), A.. ii, 8&8. 
estimation of quercetin in (v. FELLEN- 
BERG), A., ii, 633. 
estimation of sulj hurie acid in (v. 
PER HEIvE), A., ii, 722. 
estimation of tartaric acid in (Mate 
VEZIN), A., ii, 161; (BARAGIOLA), 
A, ii, 801. 
Witch hazel oil (Jowzrr and Pymay), 
A., i, 988. 
Wo'framite, extraction of 
from (LUKENS), A., ii, 962 
Wolkonskoite (ANGEL), A., ii, 972. 
Women, lactating, metabolism of (Mxt- 
LANBY), A., i, 311 
Wood, chemistry of (FRANKFORTER and 
Brown), A., i, 988. - 
‘*kyanised,”’ detection of mercury in 
(GrorFirr), A, ii, 531. 
Wool, dyeing of (Sutpa), A., i, 779. 
action of quinones on (SCHARVIN), A., 
i, 661; (FauRios), A., i, 779; 
(MeuntEr), A., i, 1400. 
action of sodium sulphate on (Fort), 
A.,; Hi, 311. 
black and white, distribution of nitro- 
gen iv (Gortner), A., i, 1081. 
Wort, osmotic pressure and - electrical 
conductivity of (Dixux and AtrK1Ns), 
A., i, 1422. 
Wulfenite, syuthesis of (Dirrier), A., 
ii, 1063. 


scandium 


x. 
X-rays. See Rays, Rontgen. 
Xanthic acid, decomposition of (v. HAL- 
BAN and Kirscu), A., ii, 312. 
potassium salt, action of, on halogen 
detivatives of malonic acids (ButL- 
MANN and MavsgEn), A., i, 975. 
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Xanthic acid, potassium salt, action of, 
ou platinum ammonias (KAMBERG), 
A., ii, 607. 

Xanthine, preparation of (JOHNS and 

Hoean), A., i, 657. 
preparation of formaldehyde deriva- 


tives: of (FARBENFABRIKEN VORM. , 


F. Bayer & Co.), A, i, 404. 
Xanthine bases in poisoning by nucleo- 
proteins (DE WAELE), A., i, 1420. 
Xanthobilirubic acid and its sodium 
salt (Fiscner and RésE), A., i, 382. 
Xanthohumol (Power, Turin, and 
Rogerson), T., 1288; P., 181. 
Xanthone, 2:5:8-trihydroxy-, and its 
triacctyl derivative (NIERENSIEIN), 
A., i, 382. 


Xanthophyll, absoiption spee'rem of 


(DHERE and Rynck1), A., ii, 896. 


a 20 ok «I acid. Sce | 


Xanthobiliubic acid. 

Xanthotoxin, amino- 
BbarrcKs), A, i, 193. 

Xanthozylum brachyacanthum, alkaloids 
of (Juwerr and Pyman), T., 290; 
P., 26. 

Xanthyl peroxide (Fosse), A., i, 72. 
sulphide (FossE), A., i, 72. 

Xanthylenequinomethane (GOMBERG 
and West), A., i, 73. 

Ximenia Americana, constituents of 
the seeds of (ScHRODER), A., i, 434. 
o-Kylene, derivatives of (CkossLEY and 
Pratt), ‘I’., 982; P., 169; (CRossLty 
and Smirn), T., 989; P., 170; 
(SimoNSEN), T., 1144; P., 26, 126 ; 
(CRossLEY and. BARTLETT), T., 1297 ; 
P., 217; (Cuoss.ky), T., 2179; P., 

352. 
v-Xylene, 3-bromo-5-nitro- (CROSSLEY 
and Barrett), T., 1300. 
dinitro- (SIMONSEN), 'T’., 1152. 
3:5-dinitro- (BorscHk and FIEDLER), 
A., i, 844. 

m-Xylene, equilibrium of, with ethyl 
alcohol and water (Hoir and Bert), 
P., 383. 

»-Zylene,  2-bromo-6-nitro-,  2:6-di- 
bromo-, 2 3-dibromo-5-nitro-, 3:5-di- 
bromo-2-nitro-, and 2:6 dibromo- 
3:5-dinitro- (BLANKSMA), A., i, 354. 

o-Kylenes, nitro-, oxidation of (War- 
NER), P., 60. 

m-¥ylene-]-azo-2-hydroxy-3-naphthoic 
acid (Sincak and Watson), A., i, 
912. 

1-0-4-Xyleneazo-2-naphthol and its de- 
rivatives (CHARRIER and FERRERI), 
A., i, 1001, 1112. 

1-.«-¢-Xyleneazo-2-naphthylamine 
(Carrier and Fexneni), A., i, 1112. 
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(Thoms and | 


| 1-0-, -m-, and -p-Xyleneazo-2-naphthyl 


ethyl and methyl esters and their 
salts and derivatives (CHARRIER and. 
Ferret), A., i, 1001, 1112. 

o-Xylene 5-sulphonic acid, 4-nitro-, and 
its amide (StmonsFN), T., 1149; P., 
26, 126. 

o-Xylene-4-- and -5-sulphonie acids, 3- 
nitro-, and their derivatives (Simon: ’ 
SEN), T., 1146; P., 126. 

o-8-Xylenol, 5-amino-, 5-bromo-, and its 

derivatives and 5-nitro- (CRossLEY), 
T., 2181; P., 352. 

4:5-dibromo- and its derivatives 
(CrossLey and Smirn), T.,’ 989; 
P., 170. 

o-4-Xylenol, 5- and 6-bromo-, and their 
derivatives (CRossLEY and BARTLET‘), 
T.,: 1209:¢: P., ZIP. 

m 4-Xylenol, 5-bromo-, 5- and 6-chloro-, 
preparation of, and their derivatives 
(BAMBERGER and Reper), A., i, 371. 

p Xylenol, 2:3:6-iribromo-, benzoate 
(BaMBERGER and Reser), A., i, 372. 

Xylenols, bromo- (CrossLey and 
ReNour), P., 369. 

v-8-Xylenol-5-sulphcnic acid (Simon- 
SEN}, T., 1148. 

o-4-Xylidine, 6-bromo-, and its acetyl 
derivatives (CRossLEY and BARTLETT), 
T., 1300. 

p-2-Xylidine, 3-bromo-5-nitro-, and 8:5- 
dibromo-6-nitro- (BLANKSMA), A., i, 
354, 

o-8-Xylidine-4-sulphonic acid and its 
barium salt (SiMoNsEN), T., 1149; P., 
126. 

o-3- and -4-Xylidine-5-sulphonic acids 
and their barium salts. (SIMO SEN), 
Fog 1547 3 Veg Boe 

o-8- and -4-Xylidine-6-sulphonic acids 
and their bariuin salts (SIMONSEN), 
T., 1150; P., 126. 

m-Xylidinomethyleneacetoacetic acid, 
ethyl ester (DAins and GurirFin), A., 
i, 1088. 

4-m-Xylidinomethylene-3-methy1-5-iso- 
oxazolone (DAINs and GnriFFIN), A., 
i, 1087. 

o- and p-Xyloquinolbenzeins and their 
salts (KEHRMANN and STILLER), A., 
Ee 

e-o-Xyloylamylamine. 
aminoamy! ketone. 

o-Xylyl e-aminoamyl ketone and its 
salts and derivatives (BOrrcnEr), A., 
i, 1360. 

m- and p-Xylyl trichlorovinyl ketones 
(BOESEKEN and Dusaxp1ny), A., i, 821. 

m-Xylylene (Stark, GAkBeEN, and 
KLEBAHN), A., i, 1166. 
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o-, m*, and ae ee 
tie avtids (Dtmersnit), A., i, 877. 

o-, m-, and p-Xylylenebisdimethyiace- 
tamides (DumESNIL), A., i, 877. 

m-Xylylideneaminophenyl p-tolyl sul- 

(HempuscHKA and LANGKAM- 

MERER), A., i, 1168. 

peXylylidenebis-2-naphthol-3-carboxy- 
lie a methyl ester (RzBEK), A., i, 
1347. 

2:4-Xylyleuccinamic acid and its methy! 
ester (SALWAy), T., 1991; P., 287. 

Sef Ayiyisncsigamite (Satway), T., 
1992. 


B-m- and -p-Xylylthiolcinnamic acids 


and their ethyl esters (RUHEMANN), 
A., i, 1875. 


¥. 
Yeast, manufacture of (WALLEK), A, i, 
1027. 


osmotic presstire and electrical con- | 


ductivity of (Dixon and ATKINs), 
A., i, 1422. 
rate of fermentation by the growing 
cells of (SLAToR), A., i, 568. 
fermentation, sugar free (NEUBERG 


and Kers), A., i, 231, 1026; | 


(NEUBERG and RosENTHAL), 
A., i, 782. 
production of ethyl alcohol in 
(NrvBere and Kens), A., i, 
145. 
relation between the reducing and 
fermentative energy of (Lvov), A., 
i, 686. 
formation of acetaldehyde during fer- 
mentation by (KostyTscnev), A., i, 
323. 
acidity produced by, during alcoholic 
fermentation (FERNBACH), A., i, 
231. 
action of, on the acidity of sugar 
solutions during 
(VENTRE), A., i, 1025. 
influence of organic acids on fermen- 
tation by (JuHANESSOHN), A., i, 
143. 
action of ammonia and allied bases on 
(Bokorny), A., i, 569. 
reduction of chloral hydrate by (Luyrr- 
NER and Livers), A., i, 1423. 


persistence of enzymic power in, after | 


killing the cells (Boxorny), A., i, 
1026. 

constituents of the fat of (NEVILLE), 
A., i, 1026. 

acclimatisation of, to formaldehyde 
(Pozzi-Escort), A., i, 941. 


fermentation | 


Yeast, invertase reaction of mixed cul- 
tures of (VANDEVELDE and VANDER- 
STRICHT), A., i, 799. 

variations in the amount of invertase 
in (v. EvLER and JoHANSSON), A., 
i, 568. 

increase of the invertase content of 
(MEISENHEIMER, GAMBARJAN, and 
Semper), A., i, 1189 ; (LicnTWwItTz), 
A., i, 1281. 

assimilation of maltose by (KLUYVER), 
A., i, 942. 

fixation of nitrogen by (Kossowicz), 
A., i, 231. 

influence of ozone on (NoWAk), A., i, 
1138. 

isolation of protein 
(THomas), A., i, 942. 

protein degradation in (ZALESKI and 
ScHATALOV), A., i, 1282. 

hydrolysis of protein substances from 
(THomAS and KoLonziEJsK4), A., i, 
1026. 

effect of phosphates, on the proteo- 
lytic enzymes in (IvANoY), A., i, 
145. 

action of metallic salts on the growth 
of (Boxorny), A., i, 569. 

influence of salts of cesium, rubidium, 
lithium, potassium, and ammonium 
on (Boxorny), A., i, 428. 

action of, on yeast-nucleic acid (AM- 
BERG and JoNEs), A., i, 211. 

influence of, on polyneuritis in animals 
(BarsicKow), A., i, 425. 

Yeast-albumin, complete hydrolysis of 

(PRINGSHETM), A., i, 1422. 

Yeast-juice, expressed, optical behaviour 
of (NEUBERG and ROsENTHAL); A., 
i, 1422. 

reduction of acetaldehyde ly (Kos- 
TYTSCHEY and HispEnet), A., i, 
799. 

Yeast-nucleic acid, decomposition of 

(Tsvs1), A., i, 1427. 

action of yeast on (AMBERG and 
JONEs), A., i, 211. 

absorption of, after resection of the 
intestine (MAYEsIMA), A., i, 1263. 


substances of 


| Yttrium, atomic weight of (EGan and 


BALKE), A., ii, 508; (MEYER and 
WEINHEBER), A., ii, 962. 

purification and atomic weight of 
(Meyer and Wuoktnen), A., ii, 
323. 

sodium sulphate (J AmEs and HOLDEN), 
A., ii, 508. 

platinocyanide, crystalline form of 
(TSCHIRVINSK]), A., i, 348. 

Yttrotantalite from Ceylon 
(TSCHERNIK), A., ti, 971. 
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(PascHEN and Back), A., ii, 2. 
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{10NI, AMANTRA, and MANIN1), 
A., i, 214. 
production of lysine by hydrolysis of 
(OsBoRNE and LEAVENSWORTH), 
A., i, 916. 
Zeolites, fixation of nitrogen by, in soils 
(WiEener), A., i, 691. 
Zine, spectrum of (STarkK), A., ii, 166 ; 
(PascHEn), A., ii, 361. 
photo-electric effect of the halogen 
salts of (W1LLows), A., ii, 4. 
electrometullurgy of (GaLuo), A., ii, 
595. 
volatility of (NAIR and TURNER), T., 
1534; P., 151. 
polymorphism of (LAsCHTSCHENKO), 
A., ii, 671; (WERNER), A., ii, 1057. 
influence of foreign metals on the 
rolling of (Prost and VAN DE 
CAS8TEELE), A., ii, 709. 
systems of, with tin and cadmium 
(LORENZ and PLUMBRIDGE), A., ii, 
1056. 


uselessness of, for the culture of | 


Aspergillus niger (LEPIERRE), A., | 


i, 1423 


effect of replacement of, by cadmium | 


or glucinum in the culture of 
Aspergillus niger (LEPIERRE), A., 
i, 326, 8327 ; (JAVILLIER), A., i, 326. 
replacement of, by copper in the 


culture of Aspergillus niger (LE- | 


PIERRE), A., i, 800. 

replacement of, by uranium in the 
culture of Aspergillus niger (LE- 
PIERRE), A., i, 686. 

Zine alloys with aluminium and mag- 

nesium (EceEr), A., ii, 408. 

with cadmium and magnesium (BRUNI! 
and SANDONNIN]), A., ii, 51. 

with copper (CARPENTER), A., ii, 135, 


138, 139; (PuscHIN and RsAsH- | 


sk1), A., ii, 218. 
tensile strength of (Lonn), A., ii, 
218, 
with iron (Raypr and TAMMANN), 
A., ii, 1060. 


with mercury (zine amalgams), vapour | 


pressure of (HILDEBRAND), A., ii, 
755. 

with silver (CARPENTER and WHITE- 
LEY ; CARPENTER), A., ii, 135. 

Zinc salts, action of, with potassium 

ferrocyanide (MEURICE), A., ii, 986. 

precipitation of purine bases by 
(SaLKowskK!), A., ii, 639, 992; 
(THar), A., ii, 1086. 
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Zine salts, manurial experiments with 
(JAVILLIER), A., i, 692. 
influence of, on wheat (VOERLCKER), 
A., i, 1480. 
Zine chloride, moist, photo-electric 
activity of (Huaurs), A., ii, 172. 
vapour pressure of solutions of 
(MENzreEs and Bovina), A.,ii,755. 
conductivity measurements of, in 
glycerol (LLoyp), A., ii, 466. 
as a condensing agent (REDDELIEN), 
A., i, 1202. 
hydroxide, acid dissociation constant 
of (SLADk), A., ii, 54. 
tetramoly bdate (WEMPE), A., ii, 59. 
nitrite, compound of hexamethylene- 
tetramine and (Scaciiartni), A,, i, 
166. 
sulphate, equilibrium of the action of 
hydrochloric acid gas on (MaTIG- 
NoN), A., ii, 395. 
ammonium sulphate, crystals of (Sur 
GUNOV), A., ii, 595. 
sulphide, heat of formation of 
(MixrEr), A., ii, 756. 
roasting of precipitates of, and their 
coagulation (BORNEMANN), A., ii, 
727. 
solubility of, in sulphurous acid 
(HENDERSON and WEISER), A., ii, 
327. 
Zincoso-zincic chloride (Darra and 
Sen), A., ii, 595. 
Zine organic compounds, syntheses by 
means of (BLAISE), A., i, 11. 
tetramethylammonium sulphite (Bac- 
STER and STEELE), A., ii, 16. 
Zinc detection, estimation, and separa- 
tion :— 
detection and colorimetric estimation 
of, in potable water (WINKLER), 
A., ii, 246. 
estimation of (FINLAY and CUMMING), 
T., 1004; P., 153; (Vorer), A., ii, 
245; (WEIL), A., ii, 793. 
estimation of arsenic in (Crook), A., 
ii, 430. 
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(Campo y CERDAN and DE LA 
PUENTE), A., ii, 246. 
estimation of, electrolytically (SpEan 
and STRAHAN), A., li, 435. 
estimation of, electrolytically, with 
tantalum electrodes (WEGELIN), A., 
ii, 880. 
estimation of traces of, volumetrically 
(Campo y CERDAN), A., ii, 728. 
influence of lead on the volumetric 
estimation of (LENHER and ME- 
LOCHE), A., ii, 245. 
estimation of, in ores(DEMOREST), A., 
ii, 530. 
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German Patents (D.R.P). 260563, A., i, 1052 261677, A., i, 1145 
259193, A., i, 1053 260662, A., i, 1073 261689, A., i, 1037 
259363, A., i, 725 260765, A., i, 1197 261737, A., i, 1073 
259364, A., i, 725 260898, A., i, 1097 261793, A., i, 1181 
259865, A., i, 729 260899, A., i, 1206 261825, A., i, 1121 
259432, A., i, 737 260905, A., i, 1232 261875, A., i, 1256 
259502, A., i, 722 261028, A., i, 1229 261876, A., i, 1087 
259503, A., i, 765 261081, A., i, 1239 261877, A., i, 1050 
259504, A., i, 758 261082, A., i, 1239 261878, A., i, 1038 
259577, A., i, 765 261211, A., i, 1153 261885, A., i, 1197 
259700, A., i, 777 261228, A., i, 1208 262076, A., i, 1247 
259873, A., i, 1095 261229, A., i, 1256 262180, A,, i, 1206 
259874, A., i, 1053 261270, A., i, 1071 262252, A., i, 1073 
259875, A., i, 1122 261271, A., i, 1071 263395, A., i, 1366 
259881, A., i, 1073 261412, A., i, 1244 263716, A., i, 1145 
260233, A., i, 1093 | 261460, A., ii, 962 263865, A., i, 1299 
260234, A., i, 1057 261495, A., i, 1098 264927, A., i, 1384 
260235, A., i, 1121 261542, A., i, 1256 265725, A., i, 13868 
260828, A., i, 1100 261588, A., i, 1224 265726, A., i, 1389 
260829, A., i, 1100 261589, A., i, 1041 265727, A., i, 1366 
260879, A., i, 1059 261683, A., i, 1052 French Patents 
260471, A., i, 1179 261642, A., i, 1145 422503, A., i, 1295 


260562, A., i, 1053 261643, A., i, 1121 


ERRATA. 
Vou. XOVIII (Assrr., 1910). 
Page Line 
i, 856 28 for “ Pinacone Transformation” read ‘‘ Pinacolin Transformation. ” 
Vou. C (Anstr., 1911). 
i, 870 14 delete ‘‘m. p. 65°.” 


Vou. CII (Assrr., 1912). 


i, 118 11* for ‘*3:4-Dimethyleneoxychalkone ” read 
‘*3:4-Methylenedioxychalkone.’ 


i, 118 8* ,, ‘*8:4-Dimethyleneoxydihydrochalkone” read 
‘* 3:4-Methylenedioxydihydrochalkone.” 
Vor, CII (Asstr., 1912). 
i, 576 19 for “‘ 3-p-dimethylaminobenzylidence-2-ketothionaphthen” read ‘‘3-p- 
dimethylaminobenzylidene-2-ketodihydrothionaphthen.” 
ii, 1182 12* ,, “‘birefraction” read ‘‘ birefringence.” 


Vor. CIV (Asstr., 1913). 
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i, 83 2* jor “EMILE” read ‘ EvGENE.” 
i, 84 1 ,, ‘* Pilearpus”’ read ‘‘ Pilocarpus,”’ 
3 ,, ‘*pilocarpiline ” read ‘‘ carpilene.”’ 
i, 129 8* ,, ‘* Pathology” 7ead ‘‘ Pharmacology.’ 
ee 8 », ‘‘ benzoate (n!® 1°5071)” read ‘‘ cyclohexanecarboxylate.” 
L iz 9 »» *‘cyclohexanecarboxylate”’ ,, ‘‘ benzoate (n'* 1°5071).” 
i. 179 19*\ ,, ‘‘ methyleyclohexenolpyruvolactone” read ‘‘ methyleyclohexenol- 
’ fe ” 
18* j glyoxylolactone. 
i, 191 8 >, ‘‘SpeNcER”’ read “SPENCE.” 
i, 309 3 , 40°” read ** 46°.” 


i, 314 8 and ii, 1182, 3* for ‘*TRASCHENNIKOV ” vead ‘‘ TRUSCHENNIKOV,” 
i, 534 8* ,, ‘‘OprpE” read ‘‘Oppt,” 
i, 641 25 ,, ‘*Triphenylethyl” read ‘‘ Triphenylmethyl.” 
i, 658 11* ., ‘Relation’ read ‘‘ Reaction.” 
i, 659 11* Authors’ names should read ‘‘ ALFRED W. BoswortH and Lucius L. 
VAN SLYKE.” 
i, 683 21* for ‘‘ ALFons” read ‘‘ ADOLF.” 
i, 730 10 ,, ‘‘nitric” read ‘‘ hydrochloric.” 
i, 887 12* ,, “ethyl” read ‘‘ methyl.” 
11* ,, ‘‘ borneol” read ‘* bornylene”’ (in both instances). 
i, 893 11 ,, ‘‘indo-” read ‘‘iodo-.” 
i,908 17 ,, delete ‘‘ of the,” 


NN 
i, 997 3* ,, “CCH MCLOL CONCH)” 


N'N 
‘é . Wy AN Ne ” 
read‘ C(C,H,).Cl PD a CCL(C.H,)s. 


NN 
i, 998 11 ,, “CH(QjH)C7 YCH(C,H,).” 
\ 0-7 


NN 
read “OH(CHyeCC CCH CoH” 


+ — “ — cemheemenientiiqpemasiaieonrne — 


* From bottom. 
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ERRATA (continued), 


Page Line y 


NN 
i, 998 14" for “CCK CHa" OC No-C1(CgHyo” 
07% 


ZN Ny 
read . CON CoH 4)2"OC _Docel(CoHae “i 
-O 


NN 
’ os IN ” 
°- 2* ,, “COMCHyeC  SO(C,H,)pCl 
6*+*4/2 \_o-% 6**4/2 4 N 
“ft 
read “OOKaH OK 5 YO-C(CaHANCL” 
i, 1057 14* ~,, “CH,—CH, “CH, CH, 


} | >O” read o.” 
C-OH-CH% OH-C—CH” 


i, 1128 7 ~—soyy “*MENDELL” read ‘‘ MENDEL.” 

i, 1128 8 »» “’WAKEMANN” ,, ‘“‘ WAKEMAN.” 

i, 2182 22° = ,, “LL.” read **E.” 

i, 1138 19* ,, “A.” ,, “EL” 

17*¢ » “GILMAN” read ‘‘GiLMouR.” 

i, 1349 12* and ii, 1203, 9* .,, ‘‘Murprovcic” read ‘‘ MupRovéic.” 

i, 1393 6* ,, “£1:3:6-triacetyl-5-aminohydantoin” vead ‘‘ 5-acetylamino-1:3- 
diacetythydantoin.”” 

i 3* ,, “*1:6-diacetyl-5-aminohydantoin” read “ 5-acctylamino-1-acelyl- 

hydantoin.” 

ui, 66 16* ,, ‘* Sardaigne ” read ‘‘ Sardinia.” 

16* ,, ‘‘CEsaRO” read ‘‘CesARo.” 


13* ‘o ‘ % +3 
», *‘orthose ” orthoclase. 


Q* 
ii, 853 21, **Melitolus” reud ‘‘ Melilotus.” 
~ » +> *Officinalus” read ‘‘ Officinalis.”’ 
ii, 438 9* ,, “*RIECKE” read *‘ RIEKE.” 
ii, 474 3* ,, ‘ANTON ” xeud ‘* ANATOLE.” 


ii, 546 21* =, ** Albumin” 7¢7d “ Aluminium.” 
ii, 621 15* », ‘* 690-691” read ‘* 677-679, 690-691.” 


‘* Housron” read **‘ Houstroun.” 


ii, 822 10 »» ** KAMMERLINGH ” read “ KAMERLINGH.” 

ii, 825 7* 4, ‘*OsTERHELD” read ‘*‘ OESTERHELD.” 

ii, 857 = 22 », ‘*GERHLOFF” read ‘‘ GEHLHOFF.” 

ii, 857 23) =, 19” read “14.” 

ii, 879 817* 4, ‘*Torn” read ‘* Horn.” 

ii, 991 9* 4, «after “seven” delete “to” and insert “‘ minutes at 115-117°. 
In using the autoclave for conversion the best results were 
obtained by heating for.” 

ii, 1076 15* ,, ‘‘ERLENMAYER” read “‘ ERLENMEYER.’ 

ii, 1098 under Bart, for 413” read ‘ 415.” 

ii, 1102 col. i, 28* for ‘‘Riecke” read “ Rieke.” 

ii, 1141 re 17* ,, ‘ Willsdon” read *‘ Willson.” 

ii, 1172 i 4* ,, ‘*Kirpetchev ” read *‘ Kirpitchev.” 

ii, 1260 col. ii. 21 ,, ‘* Willsdon” xcad Willson.” 

ii, 1191 under Mannich, for “86” read ‘‘ 87.” 


CoLLecTIVE Inpex 1903-12 (AutHoRs). 
535 =. 23s el. ii, for “1909” read **1908.” 


a 


* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a coucise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of tho-e who are 
engaged on special investigations the necessity of cousuliing the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginn'ng to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemieal, 
the abstract should refer only to matters of chemical interest in the 
original, 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author's results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted agaiu, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are tu be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 

CIV. il. 101 


to 


Nomenclature. 


19. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ows and te only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reset ved for coin- 
pounds supposed to contain water of combination or erystallisation, 

12. Term salts containing an amount of metal eyuivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide; CO,, carbon dioxide ; P,O,9, phosphoric 
oxide; As,O,. arsenious oxide ; ; Fe,0,, ferric oxide. 

14. "In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,-CH,°CH,°CH,| a-iodobutane, CH,*CH,°CH,°UN 
a-cyanopropane. 

15. Isomeric open chain compounds are most couveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; oo ~ atta 


cH, ae HsSon- CH or CH,-CH,-CHMe-CHMe'CH, 
should be termed By- -dimetiy pentane not msctiaghetiasliemasetir’ 
methane, and CHO: CH<6' iy oF CH, CHMe-CH Me-CO,H 


should be termed af-dimethylbutyric acid, not aBB-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names auch as methane, ethane, &c., for the normal 
paraffins or hydrocarbons of the C,H,» series of the form 
CH,°[CH,],°CH,, &c. ‘Term the hydrocarbons U,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Ilomologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,:C:CH,. 

-17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus ani-ole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &ec. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the avalogous groups OEt, OPh, OAc, &e., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxyproy ionic acid, OEt‘CH Me-CO,H, instead of ethyl-lactic acid; 
3:4-diethoxy! enzoic acid, (OEt),C,H,°CO,H, instead of diethylproto- 
catechuic acid ; and a-acetoxy propionic acid, OAc*CH Me*CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C,HEt,(OH),°CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,H Br,(OH),*CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (xo-culled com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino; for example, B-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilino-acrylic acid, NHPh-CH:CH-CO,H, 
a-iminoprorionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygialin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,S, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. ‘To economise space, it is desirable : 
(a) That dots should be used instead cf dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula, 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pr« for CH,°CH,°CH,, Pr® for OH(CH,),, Ph 
for C,H,, Py for C. H, N, Ac for CO- CH,, and Bz for 
CO- O,H, 
(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
. indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 :3- or meta-, and 1: 4- or para. 
(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonie acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position | (compre 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 
(NB§ i is 2 : 5-dibromobenzenesulphonic acid ; 
ma / 
Me 
ei NH, is 3-bromo-o-toluidine-5.sulphonie acid. 
$0,H. /Br 


es 


29. In representing the constitution of derivatives of other ‘‘ closed 
chain” hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


O S NH 
ey ~ OY 
le 3 4 3 43 
Furan. Thiophen. Pyrrole, 

O S NH 
lan ar rx 
5 2 5 2 5 2 
4 _3\N 4 3N 43 


Oxazole. Thiazole. Pyrazole. 


NH 
NAS 
6 ! 
s. 8 
MY 

Purine. * Pyridine. Indole. 
N 
AWA LOAN /8\/ \x 
7 ° 2) 7 | 2 7 | 2 


| 


6 | 8 ‘or ae a 
ow WN a a 
Naphthalene. Quinoline. zsoQuinoline. 


{i 8 PAYS : Fg ee ar \ 


rca re 7 2) 
ee ae 
Anthracene. . Phenanthrene. 


SA RAY 


3 6 5 8 e |es '3 6 
a ye Oe 


Diphenyl. 88-Dinaphthyl. 


Manuscript. 

30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds.a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35, All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*,* The Editor's decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon. 


JOURNALS FROM WHICH ABSTRACTS ARE MADE, 


All references to Journals should give the abbreviated title, the year of publication, 
the’series, the volume and the page; thus Ber. 1901, 34, 2455; Bull. Soe. chim. 
1901, [iii], 25, 794: Gazzetia 1901, 31, i, 554. 


ABBREVIATED TITLE. 

Amer. Chem. J. . 
Amer. J. Pharm. 
Amer. J. Physiol 
Amer. J. Sci... 
Anal. Fis. Qutin. 
Analyst 

Annalen ‘ 
Ann. Chim. anal, 


Ann, Chim. Thys. 

Ann, Falsif. 

Ann. Inst. Pasteur 
Ann. Physik . ; 
Ann. sci, Univ. Jassy 
Arch, expt, Path, Pharin 


Arch. Hygiene 
Arch. Néerland. . 


Arch. Pharm. . 
Arch, Sci. phys. nat. . 
Arkiv Kem. Min. Geol. F 
Atti R. Aecad. Sci. Torino. 
Atti R. Accad. Lincei 

Ber. . ? , 

Ber. Deut. bot. Ges... 

Ber. Deut. pharm. Ges. 
Ber. Deut. physikal. Ges. 

* Bied. Zentr.  . 


Bio-Chem. J. 
Biochem. Zeitsch. 

Boll. chim. farm. 3 
Bull. Acad. roy. Belg. 


Bull. Acad. Sci. Cracow 

Bull. Acad. Sci., St. Péters- 
bourg. 

Bull. Assoc, chim. Sucr. Dist. 


Bull. Geol. Soe Amer. 
Bull. Imp. Inst. 

Bull. Soe. chim. _ 
Bull. Soe. chim. Belg. 
Bull. Soc. frang. Min. 
Bull. Soc. ind. Mulhouse 
Centr. Bakt. Par. 


Centr. Min. 
* Chem. Zentr. 


Chem. News ‘ ‘ : 
Chem. Rev. Fett-Harz-Ind. 


JOURNAL, 

American Chemical Journal. 

American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Science. 

Anales de la Sociedad Espaiiola Fisica y Quimica. 

The Analyst. 

Justus Liebig’s Annalen der Chemie. 

Annales dle Chimie analytique appliquée 4 l'Industrie, 
a l’Agriculture, & la Pharmacie et 4 la Biologie. 

Annales de Chimie et de Physique. 

Annales des Falsifications. 

Annales de l'Institut Pasteur. 

Anna'en der Physik. 

Annales scientifiques de l'Université de Jascy. 

Archiv fiir experimentelle Pathologie urd Pharmako- 
logie. 

Archiv fiir Hygiene. 

Archives Néer'andaises «les sciences exactes et natur- 
elles. 

Archiv der Pharmazie. 

Archives des Sciences physiques et naturelles, 

Arkiv for Kemi, Mineralogi och Geologi. 

Atti della Reale Accademia delle Scienze di Torino. 

Atti della Reale Accademia dei Lincci. 

Berichte der Deutschen chemischen Gesellschaft. 

Berichte der Deutschen botanischen Gesellschaft. 

Berichte der Deutschen pharmazeutischen Gesellschaft. 

Berichte der Deutschen physikalischen Gesellschaft. 

Biedermann’s Zentralblatt fiir Agrikulturchemie und 
rationellen Landwirtschafts-Betrieb. 

The Bio-Chemical Journal. 

siochemische Zeitschrift. 

Bollettino chimico farmacentico. 

Académie royale de Belgique—Bulletin de la Classe 
des Sciences. 

Bulletin international de l'Académie des Sciences de 
Cracovie. 

Bulletin de l’ Académie Impériale des Sciences de St. 
Pétersbourg. 

Bulletin de |’Association des chimistes de Sucreric et 
de Distilleric. 

Bulletin of the Geological Society of America. 

Bulletin of the Imperial Institute. 

Bulletin de Ja Société chimique de France. 

Bulletin de la Société chimique de Belgique. 

Bulletin de la Société francaise de Minéralogie. 

3ul'etin de la Société industrielle de Mulhouse. 

Centralblatt fiir Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

Centralblatt fiir Mineralogie, Geologie und Palaeonto- 
logie. 

Chemisches Zentralblatt. 

Chemical News, 

Chemische Revue iiber die Fett- und Harz-Industrie. 


* Abstracts from the Zentralblatt are made only in the ¢ase of papers published in 
journals «ther than those included in this list. 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Chem. Weekblad 
Chem. Zeit. 
Compt. rend. 


Exper. Stat. Record 
Gazzetta . . 
Geol. Mag. . 

Jahrb. Min. 


Jahrb. Min. Beil.-Bd. 


Jahrb. Radiouktiv. Elektro- 


nik. 
J. Agric. Sci. . : 
. Amer. Chem. Soc. . 
. Biol. Chem. 
. Chim. phys. . 
Geol... 
Hygiene . 
Ind, Eng. Chem. 
Inst. Brewing 
Landw. . 5 
Med. Research 
Path. Bact. 
Pharm. Chim. 
Physical Chem. 
Physiol. 
pr. Chem. 
Roy. Agric. So. . : 
Roy. Soc. New South 
Wales. 
. Russ. Phys. Chem. Soc. . 


S SSSSSSSSS8SSNSSSS 


J. Soc. Chem. Ini. 
J. Soc. Dycrs . i j 
J Washington Acad. Sci. 


K. Svenska Vet-Akad. Handl. 


Kolloid Zeitsch. 

Koll. Chem. Beithefte . 
Lancet. 3 ‘ ‘ 
Landw. Versuchs-Stat. 

Le Radium ‘ 
Mem. Accad. Sci. Torino 
Mem. Coll. Sci. Eng. Kyoto. 


Mem. Manchester Phil. Soc. 


Metallurgie 
Milch. Zentr. 
Min. May. . 


Monatsh. 


Nuovo Cim. 
Phliiger’s Archiv . 


Pharm, J. . A 
Pharir. Weekblad 
Pharm. Zeit. 
Pharm. Zentr-h. 
Philippine J. Sci. 


JOURNAL, 
Chemisch Weekblad. 
Chemiker Zeitung. 
Comptes rendus hebdomadaires 
"Académie des Sciences. 
Experiment Station Record. 
Gazzetta chimica italiana. 
Geological Magazine. 
Neues Jahrbuch fiir Mineralogie, Geologie und Pal: 
aeontologie. 
Neues Jahrbuch fiir Mineralogie, Geologie und Pal- 
aeontologie. Beilage-Band. 
Jahrbuch der Radioaktivitiét und Elektronik. 


de; Séances de 


Journal of Agricultural Science. 

Journal of the American Chemical Society. 
Journal of Biological Chemistry, New York 
Journal de Chimie physique. 


Journal of Geology. 
Journal of ygione. 
Journal of Industrial and Engineering Chemistry. 


Journal of the Institute of Brewing. 

Journal fiir Landwirtschaft. 

Journal of Medical Research. 

Journal of Pathology and Bacteriology. 

Journal de Pharmacie et de Chimie. 

Journal of Physical Chemistry. 
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